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The Office of Scientific and Technical Information 
(OSTI) in Oak Ridge, Tennessee, has been the national 
center for scientific and technical information for the 
Department of Energy (DOE) and its predecessor agencies 
since 1946. In developing and managing DOE’s technical 
information program, OSTI places under bibliographic 
control not only DOE-originated information but also 
worldwide literature on scientific and technical advances 
in the energy field and announces the source and availabil- 
ity of this information. Whereas the literature of science is 
emphasized, coverage is extended to DOE programmatic, 
socioeconomic, environmental, legislative/regulatory, en- 
ergy a and policy-related areas. To accomplish this 
mission, OSTI builds and maintains computerized energy- 
information data bases and disseminates this information 
via computerized retrieval systems and announcement pub- 
lications such as abstracting journals, bibliographies, and 
update journals. Direct access to OSTI’s most comprehen- 
sive data base, the Energy Data Base, is available to the 
public through commercial on-line bibliographic retrieval 
systems. The po Data Base and many of OSTI’s 
energy-related data bases are available to DOE offices and 
contractors and to other government agencies via 
DOE/RECON, the Department’s on-line information 
retrieval system. The Office of Scientific and Technical 
Information has developed and maintains systems to 
record and communicate energy-related research-in- 
progress information, to maintain a register of DOE public 
communications publications, to track research report 
deliverables from DOE contractors, and to test and make 
available DOE-funded computer software programs with 
scientific and management applications; OSTI also serves 
as adviser for special publication needs of the ee 
To effectively manage DOE’s technical information 
resources, OSTI’s program is one of continual develop- 
ment and evaluation of new information products, systems, 
and technologies. 
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ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign governments, 
and domestic and foreign universities and research orga- 
nizations. The user should remain aware that ERA cover- 
age of non-report literature is limited to that generated 
by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing the DOE’s research, development, demonstration, 
and technological programs resulting from its broad char- 
ter for energy sources, supplies, safety, environmental 
impacts, and regulation. 

‘ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of 
scientific information. Inquiries should be directed to the 
Office of Scientific and Technical Information, P. O. 
Box 62, Oak Ridge, TN 37831. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues is $146.00 
for domestic subscribers and $182.50 for foreign sub- 
scribers. A single issue costs $14.00 (domestic) or $17.50 
(foreign). The cumulative indexes will be available in 
printed form from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, D. C. 
20402, and in microfiche form from the National Techni- 
cal Information Service, U. S. Department of Commerce, 
Springfield, VA 22161, and from Engineered Systems, 
P. O. Box 866, Oak Ridge, TN 37831. 


Office of Scientific and Technical Information 
United States Department of Energy, P. O. Box 62, Oak Ridge, TN 37831 








HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typi- 
cal technical journal article are illustrated below. 


: uy Fle Number D 


Wegibility Code 

Density, steady-state conductivity, enthalpy, specific heat, heat 
capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks 
from 7 potential sites for nuclear waste isolation. The measure- 
ments were conducted from or near to room temperature up to 
500°C, or to lower temperatures if limited by specimen cracking 
or fracturing. Ample documentation establishes the reliability of 
the property measurement methods and the accuracy of the 
results. 


static yOhmically heated _field-reveksed igura 


con ur 
McKenna, K.F.; Rej, D.J.; TuszewskiyM! (Los Alamos Nationg 
Lab., NM (USA)), tWuclezr Fusion; 23: No. 10, 1319-13251 
1983).! 


Zero-dimensional power balance calculations are performed 
for a quasi-static, purely Ohmically heated field-reversed con- 
figuration. Without compression, the constraint imposed by radial 
pressure balance limits the power input. Estimates of the energy 
loss from impurity line radiation as well as from classical and 
anomalous transport are given. Effects of cold puff gas injection 
are also investigated. 


INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction 
that details the organization of the index and the 
principles by which it was compiled. The reader is 
referred to these introductions for information not 
found in the index examples that follow. 


© Corporate Author Index 


Technical report literature is indexed using the 
name of the organization or institution responsible 
for the issuance of the report. 


5785 (BMI/ONWI-5S22) Thermal property and density mea- 
surements of samples taken from drilling cores from potential geo- 
logic media. Lagedrost, J.F.; Capps, W. (Fiber Materials, Inc., 
Biddeford, ME (USA)). Dec. 1983. 179p. NTIS File Number 
DE84004926. GPO Dep. 


is indexed as: 


Fiber Materials, Inc., Biddeford, ME (USA) 


@ Personal Author Index 


Each author’s name is indexed in the form 
appearing on the document abstracted, with the 
exception that given names are reduced to initials: 


Capps, W., See Lagedrost, J. F. 

Lagedrost, J.F., Thermal property and density measurements of 
samples taken from drilling cores from potential geologic 
media, 9:5785 (R; US) 

McKenna, K.F., Equilibrium and power balance constraints on a 
quasi-static Ohmically heated field-reversed configuration 
(FRC), 9:15701 (J;US) 

Rej, D.J., See McKenna, K.F. 

Tuszewski, M., See McKenna, K.F. 


© Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 
or both specific to these entries are arranged alpha- 
betically under the entries. 


SALT DEPOSITS 
Density 
Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
9:5785 (R;US) 
REVERSED-FIELD PINCH 
Energy Balance 
Equilibrium and power balance constraints on a quasi-static 
Ohmically heated field-reversed configuration (FRC), 9: 
15701 (J;AT) 


®@ Contract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
number with corresponding abstract and report 
numbers. 


AC06-76RL01830 = Fiber Materials, Inc., Biddeford, ME (USA) 
9:5785 BMI/ONWI-522 


© Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents 
and conference papers are indexed here as a matter 
of convenience. When a report is supplied under a 
File Number, that number is included in the avail- 
ability statement. A file number-report number 
correlation is included for convenience. 


BMI/ONWI- 


$22 9:5785 NTIS, PC A09/MF AO. 
File Number 
DE84004926, Distribu- 


tion Category MN-70 





STAFF OF ENERGY RESEARCH ABSTRACTS 


David E. Bost, Editor 
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Nuclear Engineering and Physics Branch 
Chief, Lila Smith 


Scientific Analysts 

David C. Cunningham, Nuclear Engineering 

William H. Kinser, Jr., High Energy and 
Nuclear Physics 

Mona H. Raridon, Conservation and Renewable 
Energy 

Craig A. Stevens, Engineering 

George H. Thoeming, Atomic, Molecular, and 
Fluid Physics 

Lawrence T. Whitehead, Neutron Physics 

Milton O. Whitson, Fusion Energy 
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Subject Heading Specialist 
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Report Number Specialist 
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International Exchange Coordinator 
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Chief, Sidney F. Lanier 


Scientific 

Polly S. Blackburn, Environmental Sciences 
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Foreign Sources 
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Fachinformationszentrum 
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Karlsruhe, Federal Republic of Germany 


IEA Biomass Conversion Service 
Dublin, Ireland 


IEA Coal Research 
Technical Information Service 
London, England 


International Atomic Energy Agency 
International Nuclear Information System 
Vienna, Austria 


Nordic Energy Libraries 
Risoe National Library 
Roskilde, Denmark 


Research Center 
Netherlands Energy Research Foundation 
Petten, Holland 


U. S. Sources 


American Institute of Physics 
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Department of Commerce 
National Technical Information Service 
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National Aeronautics and Space Administration 
Scientific and Technical Information Division 
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Communication concerning the editorial policy and content of Energy Research Abstracts should be addressed to 
the Editor, Energy Research Abstracts, Office of Scientific and Technical Information, P. O. Box 62, Oak Ridge, TN 
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SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 40 first-level and 293 second-level subject 
categories used. Because each issue of ERA announces only those documents becoming available during a semi- 
monthly period, some subject categories may not be represented in every issue. The complete subject category 
scheme with scope definitions and limitations is available as DOE/TIC-4584-R5 from NTIS for $9.50. 


01 COAL AND COAL 
PRODUCTS 


04 Processing 

0S By-Products 

06 Properties 

08 Waste Management 

09 Environmental Aspects 
10 Reserves and Exploration 
20 Mining 

30 Transport and Handling 
40 Combustion 

50 Marketing and Economics 
60 Health and Safety 

70 Legislation and Regulations 


02 PETROLEUM 
01 Reserves 
02 Geology and Exploration 
03 Drilling and Production 
04 Processing 
05 Products and By-Products 
06 Health and Safety 
07 Marketing and Economics 
08 Waste Management 
09 Environmental Aspects 
10 Legislation and 

Regulation 

20 Transport, Pipelines, and Handling 
30 Properties 
40 Storage 
50 Combustion 


03 NATURAL GAS 

01 Reserves 

02 Geoiogy and Exploration 

03 Drilling, Production, and 
Processing 

04 Products and By-Products 

0S Health and Safety 

06 Marketing and Economics 

07 Waste Management 

08 Environmental Aspects 

09 Artificial Stimulation 

10 Legislation and 
Regulation 

20 Transport, Pipelines, and Handling 

30 Properties 

40 Combustion 

50 Storage 


04 OIL SHALES AND TAR 


SANDS 
01 Reserves and Exploration 
02 Site Geology and Hydrology 
03 Drilling, Fracturing, and Mining 
04 Oil Production, Recovery, and 
Refining 
05 Properties and Composition 
06 Direct Uses and By-Products 
07 Health and Safety 
08 Marketing and Economics 
09 Waste Research and Management 
10 Environmental Aspects 
20 Regulations 


NUCLEAR FUELS 
01 Reserves 
02 Exploration 
03 Mining 
04 Feed Processing 
0S Enrichment 
06 By-Products 
07 Fuels Production and Properties 
08 Spent Fuels Reprocessing 
09 Transport and Storage 
10 Marketing and Economics 
20 Waste Management 
30 Environmental Aspects 
40 Health and Safety 
50 Regulations 


ISOTOPE AND RADIATION 


SOURCE TECHNOLOGY 
01 Physical Isotope Separation 
02 Radiation Sources 
03 Isotopic Power Supplies 


HYDROGEN 
01 Production 
02 Storage 
03 Transport 
04 Marketing and Economics 
05 Safety 
06 Industrial and Commercial Use 
07 By-Products 
08 Properties 
09 Environmental Aspects 


Vv 


09 OTHER SYNTHETIC AND 


NATURAL FUELS 
01 Hydrocarbon Fuels 
02 Alcohol Fuels 
03 Inorganic Hydrogen Compound 
Fuels 
04 Solid Waste and Wood Fuels 
05 Liquid Waste Fuels 
06 Gaseous Waste Fuels 


HYDRO ENERGY 
01 Resources and Availability 
02 Site Geology and Meteorology 
03 Plant Design and Operation 
04 Regulations and Licensing 
05 Economics and Management 
06 Environmental Aspects 
07 Power-Conversion Systems 


SOLAR ENERGY 
01 Resources and Availability 
03 Economics 
04 Environmental, Legal, and 
Institutional Aspects 
05 Solar Energy Conversion 
06 Photovoltaic Power Systems 
07 Solar Thermal Power Systems 
08 Ocean Energy Systems 
09 Solar Thermal Utilization 
10 Solar Collectors and Concentrators 
20 Heat Storage 


GEOTHERMAL ENERGY 
01 Resource Status and Assessment 
02 Geology and Hydrology of 
Geothermal Systems 
03 Geothermal Exploration and 
Exploration Technology 
04 Legal and Institutional Aspects 
05 Economic and Financial Aspects 
06 Environmental Aspects and Waste 
Disposal 
07 By-Products 
08 Geothermal Power Plants 
09 Geothermal Engineering 
10 Direct Energy Utilization 
20 Geothermal Data and Theory 


TIDAL AND WAVE POWER 
03 Regulations 


04 Economics 





16 TIDAL AND WAVE POWER 
(CONT.) 


05 Environmental Aspects 
07 Tidal Power Plants 
08 Wave Energy Converters 


WIND ENERGY 
01 Availability (Climatology) 
03 Regulations 
04 Economics 
05 Environmental Aspects 
06 Wind Energy Engineering 


ELECTRIC POWER 
ENGINEERING 
01 Power Plants and Power 
Generation 
02 Environmental Control 
Technology 
03 Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

01 Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

02 Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

03 Power Reactors, Non-Breeding, 
Graphite Moderated 

04 Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

0S Power Reactors, Breeding 

06 Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

07 Regulation and Licensing 

08 Economics 

09 Process Heat Reactors 


NUCLEAR REACTOR 


TECHNOLOGY 

01 Theory and Calculation 

02 Components and Accessories 

03 Fuel Elements 

04 Control Systems 

05 Environmental Aspects 

06 Research, Test, and Experimental 
Reactors 

07 Plutonium and Isotope Production 
Reactors 

08 Propulsion Reactors 

09 Reactor Safety 


ENERGY STORAGE 
01 Magnetic 
02 Compressed Gas 
03 Pumped Hydro 
04 Capacitor Banks 
0S Flywheels 
06 Thermal 
07 Liquefied Gas 
08 Chemical 
09 Batteries 


ENERGY PLANNING AND 
POLICY 
01 Energy Analysis and Modeling 
02 Economics and Sociology 
03 Environment, Health, and Safety 
04 Natural Resources 
0S Research, Development, 
Demonstration, and 
Commercialization 
06 Nuclear Energy 


07 Transport and Storage 

08 Waste Heat Utilization 

10 Conservation 

20 Supply, Demand, and Forecasting 

30 Policy, Legislation, and Regulation 

40 Fossil Fuels 

50 Hydrogen and Synthetic Fueis 

60 Electric Power 

80 Consumption and Utilization 

90 Unconventional Sources and 
Power Generation 


30 DIRECT ENERGY 


CONVERSION 
01 MHD Generators 
02 EHD Generators 
03 Thermoelectric Generators 
04 Thermionic Converters 
05 Fuel Cells 
08 Miscellaneous Converters 


ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 
01 Buildings 
02 Transportation 
03 Industry and Agriculture 
06 Municipalities and Community 
Systems 
09 Education and Public Relations 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


01 Internal Combustion Engines 
02 External Combustion Engines 
03 Electric-Powered Systems 

04 Hybrid Systems 

0S Flywheel Propulsion 

06 Vehicle Design Factors 

07 Emission Control 

08 Alternative Fuels 


36 MATERIALS 


01 Metals and Alloys 

02 Ceramics, Cermets, and 
Refractories 

03 Composite Materials 

04 Polymers and Plastics 

06 Other Materials 


40 CHEMISTRY 


01 Analytical and Separations 
Chemistry 

02 Inorganic and Physical Chemistry 

03 Organic Chemistry 

04 Electrochemistry 

0S Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 
Chemistry 

08 Combustion Pyrolysis, and 
High-Temperature Chemistry 


ENGINEERING 
01 General Engineering 
02 Facilities and Equipment 
03 Lasers 
04 Heat Transfer and Fluid Flow 
0S Materials Testing 
06 Safety Engineering 
07 Vacuum Engineering 
08 Electronic Circuits and Devices 
09 Waste Processing Plants and 
Equipment 
10 Combustion Systems 
20 Underground Engineering 


vi 


30 Marine Engineering 
40 Pollution Control Equipment 
50 Power Cycles 


43 PARTICLE ACCELERATORS 
01 Design, Development, and 
Operation 
02 Beam Dynamics, Field 
Calculations, and Ion Optics 
03 Auxiliaries and Components 
04 Storage Rings 


44 INSTRUMENTATION 
01 Radiation Instrumentation 
02 Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 
03 Miscellaneous Instruments 
04 Well Logging Instrumentation 


45 EXPLOSIONS AND 
EXPLOSIVES 
01 Chemical 
02 Nuclear 
03 Explosion Detection 


50 ENVIRONMENTAL 


SCIENCES, ATMOSPHERIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


51 ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 

01 Basic Studies 

02 Chemicals Monitoring and 
Transport 

03 Radioactive Materials Monitoring 
and Transport 

04 Thermal Effluents Monitoring 
and Transport 

05 Site Resource and Use Studies 

06 Regulations 


52 ENVIRONMENTAL 
SCIENCES, AQUATIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


53 ENVIRONMENTAL—SOCIAL 
ASPECTS OF ENERGY 
TECHNOLOGIES 

01 Social and Economic Studies 
02 Assessment of Energy Technologies 
03 Environmental Impact Statements 


55 BIOMEDICAL SCIENCES, 


BASIC STUDIES 
01 Behavioral Biology 
02 Biochemistry 
03 Cytology 
04 Genetics 





55 BIOMEDICAL SCIENCES, 
BASIC STUDIES (CONT.) 
05 Metabolism 
06 Medicine 
07 Microbiology 
08 Morphology 
09 Pathology 
10 Physiological Systems 
20 Public Health 
30 Agriculture and Food Technology 


56 BIOMEDICAL SCIENCES, 
APPLIED STUDIES 

01 Radiation Effects 

02 Thermal Effects 

03 Chemicals Metabolism and 
Toxicology 

04 Other Environmental Pollutant 
Effects 


57. HEALTH AND SAFETY 


58 GEOSCIENCES 
01 Geology and Hydrology 
02 Geophysics 


03 Mineralogy, Petrology, and Rock 
Mechanics 

04 Geochemistry 

05 Oceanography 


64 PHYSICS! 
01 Astrophysics and Cosmology 
02 Atmospheric Physics 
03 Atomic, Molecular, and Chemical 
Physics 
04 Fluid Physics 
50 High Energy Physics 


65 PHYSICS II 
10 Nuclear Physics 
40 Radiation and Shielding Physics 
50 Medical Physics 
60 Solid-State Physics 
61 Superconductivity 
70 Theoretical Physics 
80 Mathematical Physics 
90 Communication, Education, 
History, and Philosophy 


70 FUSION ENERGY 


01 Plasma Research 
02 Fusion Power Plant Technology 


99 GENERAL AND 
MISCELLANEOUS 


01 Management 

02 Mathematics and Computers 
03 Information Handling 

04 Law 

05 Civilian Defense 


CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 

CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 
FILE NUMBER CORRELATION 





SUBJECT CONTENTS (ALPHABETICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 40 first-level and 293 second-level subject cate- 
gories used. Because each issue of ERA announces only those documents becoming available during a semimonthly 
period, some subject categories may not be represented in every issue. The complete subject category scheme with 
scope definitions and limitations is available as DOE/TIC-4584-R5 from NTIS for $9.50. 

33 ADVANCED AUTOMOTIVE 01 


COAL AND COAL 01 Energy Analysis and Modeling 


PROPULSION SYSTEMS 
08 Alternative Fuels 
03 Electric-Powered Systems 
07 Emission Control 
02 External Combustion Engines 
0S Flywheel Propulsion 
04 Hybrid Systems 
01 Internal Combustion Engines 
06 Vehicle Design Factors 


56 BIOMEDICAL SCIENCES, 


APPLIED STUDIES 
03 Chemicals Metabolism and 
Toxicology 
04 Other Environmental Pollutant 
Effects 
01 Radiation Effects 
02 Thermal Effects 


BIOMEDICAL SCIENCES, 


BASIC STUDIES 
30 Agriculture and Food Technology 
01 Behavioral Biology 
02 Biochemistry 
03 Cytology 
04 Genetics 
06 Medicine 
0S Metabolism 
07 Microbiology 
08 Morphology 
09 Pathology 
10 Physiological Systems 
20 Public Health 


40 CHEMISTRY 


01 Analytical and Separations 
Chemistry 

08 Combustion Pyrolysis, and 
High-Temperature Chemistry 

04 Electrochemistry 

02 Inorganic and Physical Chemistry 

03 Organic Chemistry 

05 Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 
Chemistry 


PRODUCTS 
05 By-Products 
40 Combustion 
09 Environmental Aspects 
60 Health and Safety 
70 Legislation and Regulations 
50 Marketing and Economics 
20 Mining 
04 Processing 
06 Properties 
10 Reserves and Exploration 
30 Transport and Handling 
08 Waste Management 


30 DIRECT ENERGY 


CONVERSION 
02 EHD Generators 
05 Fuel Cells 
01 MHD Generators 
08 Miscellaneous Converters 
04 Thermionic Converters 
03 Thermoelectric Generators 


20 ELECTRIC POWER 
ENGINEERING 

02 Environmental Control 
Technology 

01 Power Plants and Power 
Generation 

03 Power Transmission and 
Distribution 


32 ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

01 Buildings 

09 Education and Public Relations 

03 Industry and Agriculture 

06 Municipalities and Community 
Systems 

02 Transportation 


29 ENERGY PLANNING AND 
POLICY 


10 Conservation 

80 Consumption and Utilization 
02 Economics and Sociology 

60 Electric Power 


vill 


03 Environment, Health, and Safety 

40 Fossil Fuels 

50 Hydrogen and Synthetic Fuels 

04 Natural Resources 

06 Nuclear Energy 

30 Policy, Legislation, and Regulation 

05 Research, Development, 
Demonstration, and 
Commercialization 

20 Supply, Demand, and Forecasting 

07 Transport and Storage 

90 Unconventional Sources and 
Power Generation 

08 Waste Heat Utilization 


ENERGY STORAGE 
09 Batteries 
04 Capacitor Banks 
08 Chemical 
02 Compressed Gas 
05 Flywheels 
07 Liquefied Gas 
01 Magnetic 
03 Pumped Hydro 
06 Thermal 


ENGINEERING 
10 Combustion Systems 
08 Electronic Circuits and Devices 
02 Facilities and Equipment 
01 General Engineering 
04 Heat Transfer and Fluid Flow 
03 Lasers 
30 Marine Engineering 
05 Materials Testing 
40 Pollution Control Equipment 
50 Power Cycles 
06 Safety Engineering 
20 Underground Engineering 
07 Vacuum Engineering 
09 Waste Processing Plants and 
Equipment 


ENVIRONMENTAL 


SCIENCES, AQUATIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 





52 


15 


ENVIRONMENTAL 
SCIENCES, AQUATIC 
(CONT.) 


Regulations 

Site Resource and Use Studies 

Thermal Effluents Monitoring 
and Transport 


ENVIRONMENTAL 
SCIENCES, ATMOSPHERIC 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Regulations 

Site Resource and Use Studies 

Thermal Effluents Monitoring 
and Transport 


ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Regulations 

Site Resource and Use Studies 

Thermal Effluents Monitoring 
and Transport 


ENVIRONMENTAL—SOCIAL 
ASPECTS OF ENERGY 
TECHNOLOGIES 


Assessment of Energy Technologies 


Environmental Impact Statements 
Social and Economic Studies 


EXPLOSIONS AND 
EXPLOSIVES 


Chemical 
Explosion Detection 
Nuclear 


FUSION ENERGY 
Fusion Power Plant Technology 
Plasma Research 


GENERAL AND 
MISCELLANEOUS 


Civilian Defense 
Information Handling 

Law 

Management 

Mathematics and Computers 


GEOSCIENCES 
Geochemistry 
Geology and Hydrology 
Geophysics 
Mineralogy, Petrology, and Rock 
Mechanics 
05 Oceanography 


GEOTHERMAL ENERGY 
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REFER ALSO TO CITATION(S) 16353, 16381 


15532 (DOE/EIA—0064(84)) Coal Data: A Reference. 
Slatick, E.R. (USDOE Energy Information Administration, 
Washington, DC. Office of Coal, Nuclear, Electric and Al- 
ternate Fuels). Jan 1985. 82p. NTIS, PC A0S5/MF AOI; 1 - 
GPO; GPO Dep. File Number DE85007271. 

This publication contains a summary of information about 
United States coal. Following the introduction contents include the 
following: coal and coal deposits; resources and reserves; produc- 
tion and mining; coal preparation; transportation, storage, and 
stocks; supply; consumption; coal and coke trade; new ways to use 
coal; tracing the history of US coal; supplemental figures and 
tables; and coal terminology and related information. Selected ref- 
erences and sources of information are listed for the reader interest- 
ed in going beyond the scope of this report. 


15533 International symposium on peat utilization. 
Fuchsman, C.H.; Spigarelli, S.A. (eds.). Bemidji, MN, USA; 
Bemidji State University (1983). 575p. (CONF-8310170—). 
Bemidji State Univ., Center for Environmental Studies, Be- 
midji, MN 56601 $40.00. 

From International symposium on peat utilization; Bemidji, 
MN, USA (10 Oct 1983). 

This symposium was designed to provide a forum for peat 
scientists and engineers to discuss recent developments in the utili- 
zation of peat. It is thus the second international peat symposium to 
be held in Bemidji, the first having occurred two years earlier. Del- 
egates to the 1983 Symposium represented eight nations (Finland, 
Sweden, Ireland, The Netherlands, Poland, Hungary, Canada, and 
the US), and a broad spectrum of peat interests. The objective was 
to survey world-wide activities in peat utilization and to report in- 
teresting developments and research results. A separate abstract 
was prepared for each of 50 items; all will appear in the Energy 
Data Base, 2 in Energy Research Abstracts, and 16 in Energy Ab- 
stracts for Policy Analysis. One paper was processed earlier. 
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REFER ALSO TO CITATION(S) 15581, 15582, 15616, 15622, 15637, 15639, 
15640, 15835, 16080, 16413, 16413, 16415, 16543, 16769, 16769 


15534 (CONF-840903—2) Test results from a high-pres- 
sure U-GAS process reactor. Patel, J.G.; Sandstrom, W.A. 
(Institute of Gas Technology, Chicago, IL (USA)). 1984. 
13p. Inst. of Gas Technology, 3424 South State St., Chica- 
go, IL 60616. File Number T185900653. 

From International gas research conference; Washington, 
DC, USA (10 Sep 1984). 

A high-pressure U-GAS Process Development Unit (PDU) 
has been constructed by the Institute of Gas Technology (IGT) to 
develop a data base for the ash-agglomerating, fluidized-bed gasifi- 
cation characteristics of different coals. Information obtained from 
the PDU will complement that from the large 3-foot-diameter U- 
GAS pilot plant, which has been successfully operated with a vari- 
ety of American and foreign coals. The PDU system consists of all 
components for integrated operation, including an 8-inch-diameter 
reactor that has a nominal feed capacity of 5 tons per day. Follow- 
ing the PDU shakedown, several successful tests have been con- 
ducted with Western Kentucky coal. The test results confirm that 
the PDU can be operated satisfactorily at higher pressures and that 
the results obtained are useful for evaluating different coals. 3 refer- 
ences, 7 figures, 3 tables. 


(CONF-841121—15) U-GAS - from re- 
search to commercialization. Goyal, A.; Rehmat, A. (Insti- 
tute of Gas Technology, Chicago, IL (USA)). 1984. 24p. 
Inst. of Gas Technology, 3424 South State Street, Chicago, 
IL 60616. File Number TI85900658. 

From AIChE annual meeting; San Francisco, CA, USA (25 
Nov 1984). 

The U-GAS process has been developed by the Institute of 
Gas Technology to produce a low- to medium-Btu fuel gas from a 
variety of feedstocks. Recent tests with different feedstocks have 
achieved 98% coal utilization with long-term steady-state oper- 
ation. Reliable techniques have been developed for start-up, shut- 
down, turndown, and process control. Operation of the pilot plant 
to data has firmly established the process feasibility, and has pro- 
duced a wealth of design data for various coals. The process is at- 
tracting worldwide interest as it nears commercialization status. A 
large number of engineering studies and designs are in progress for 
plants in the US, Europe and Asia. 7 references, 11 figures, 4 tables. 


15536 (CONF-8405124—2) Development of the mixed- 
metal oxide process for high-temperature fuel gas desulfuriza- 
tion and a ceramic-supported molten alkali carbonate sorbent 
for high-temperature HCl removal. Anderson, G.L.; Berry, 
F.O.; Gross, M.N. (Institute of Gas Technology, Chicago, 
IL (USA); Dow Corning Corp., Midland, MI (USA)). 1984. 
26p. Inst. of Gas Technology, 3424 South State Street, Chi- 
cago, IL 60616. File Number T185900655. 

From 4. annual contractors’ meeting on contaminants in hot 
coal-derived gas streams; Morgantown, WV, USA (15 May 1984). 

During the past year, several alternative metal ozide-contain- 
ing sorbents have undergone laboratory-scale screening tests to de- 
termine their suitability for use in the IGT mixed metal oxide proc- 
ess for high temperature fuel gas desulfurization. Based on these 
tests, two mixtures of metal oxide-containing sorbents have been se- 
lected for upcoming bench-scale tests. These are (1) a combination 
of cobalt titanate- and zinc oxide-containing sorbents and (2) a com- 
bination of cobalt titanate-, zinc oxide- and cobalt oxide-containing 
sorbents. The first mixture is expected to be able to reduce the 
sulfur content of a typical coal-derived fuel gas to less than 30 ppM 
at 1200°F while the second mixture is expected to be able to 
reduce the sulfur content to less than 1 ppM. However, the most 
important attribute of either mixture is that when regenerated with 
air and recycled tail gas from the regeneration, the fuel gas sulfur is 
expected to be recovered as elemental sulfur rather than SOQ2. Lab- 
oratory-scale studies on a ceramic-supported molten alkali carbon- 
ate sorbent for the removal of HCl from high temperature fuel 
gases have also been completed. The sorbent, which was prepared 
by a technique developed by IGT for producing a similar high tem- 
perature thermal energy storage media was found to be extremely 
reactive toward HCl and to have an excellent HCl removal capac- 
ity. In a recent fixed-bed test with the sorbent, the HCl content of a 
gas containing 99.66% CO:, 3000 ppM H2O and 400 ppM HC! was 
reduced to less than 0.75 ppM at 1110°F, atmospheric pressure, and 
a space velocity of 1000 h~*. Analysis of the sorbent after the test 
indicated a sorption capacity of approximately 16 Ib chloride/100 Ib 
sorbent. 2 references, 8 figures, 9 tables. 


15537 (DOE/ET/12230—T1) Semifluidized bed filters 
for coal processing. Final technical report. Fan, L.T.; Hsu, E. 
(Kansas State Univ., Manhattan (USA). Dept. of Chemical 
Engineering). 24 Mar 1982. Contract FG01-78ET12230. 
101p. NTIS, PC A06/MF AO1; 1; GPO Dep. File Number 
DE85007326. 

An experimental study of porous medium filtration was per- 
formed with the deep bed filter and the semifluidized bed filter. 
The semifluidized bed filter, which consists of a fluidized section 
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and a packed section in series within the same vessel, was proposed 
as a remedy for problems of shallow solids penetration and rapid 
clogging typice'ly experienced in deep bed filters. It was shown 
that the performance of the semifluidized bed filter was far superior 
to that of the deep bed filter; filtration runs lasting longer than 4 
times that of the deep bed filter were attained without apparent de- 
terioration in the quality of filtrate. To increase the understanding 
of porous medium filtration, a stochastic approach has been em- 
ployed to characterize the deep bed filtration process. Specifically, 
a pure birth process, which describes pore blockage in a filtration 
process, has been coupled with the Carman-Kozeny equation to 
simulate the pressure drop buildup in a deep bed filter. The result- 
ant model equation contains one adjustable parameter, the blockage 
constant. In a typical deep bed filtration process, the blockage con- 
stant is affected by factors such as slurry concentration, filtration 
velocity, relative sizes of suspended solids and collector particles, 
and bed porosity. The model adequately fitted the experimental 
data obtained under the straining dominated condition. Further- 
more, available data obtained under the adhesion dominated condi- 
tion were also well described by the model. 


15538 (DOE/FE/55014—T11) Great Plains Coal Gasifi- 
cation Project. Quarterly technical progress report. (Great 
Plains Gasification Associates, Detroit, MI (USA)). 31 Dec 
1984. Contract FM02-82FE55014. 47p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE85003034. 

Overall, the GPGA facility has performed well, as shown by 
the production figures. Methanation, product gas compression, 
oxygen production, phenol recovery, ammonia recovery and the 
gasifiers are noteworthy examples of units which have been started 
up and operated with few problems. In other units, significant defi- 
ciencies have been uncovered which have required modification. 
Some of these items had a negative impact on SNG production. 
Additionally, GPGA undertook a program to improve reliability, 
safety and reduce odor emissions. Reliable high pressure steam gen- 
eration is essential for maintaining acceptable plant on-stream fac- 
tors. Consequently, several projects were undertaken which will 
improve the safety of operation and firefighting capabilities at the 
main boiler units. Also, a significant upgrade of the boiler instru- 
mentation was started to ensure good control and operating flexibil- 
ity. The cooling water system was designed to meet both plant 
cooling needs and provide treatment of wastewater streams. Plug- 
ging of tower packing and heat exchanger tubes, as well as odor 
emissions resulted from the heavy biological activity in this system. 
Fine mesh traveling screens, wind wall louvers, ceramic packing, 
mist eliminators, and exchanger chemical cleaning connections are 
the notable modifications begun during the period. Due to conden- 
sate problems and the greater than expected production of gas 
liquor, wastewater treatment systems were operated at near capac- 
ity. Additional pumping capability, a second deepwell, additional 
storage ponds, modifications to the evaporator distillate system and 
the vacuum deaerator are several projects undertaken to reduce 
loading on the system. The on-stream factor of ash handling has 
been low due to pluggage problems. 


15539 (DOE/FE/60196—T1) Community perspectives on 
energy development: the Great Plains Gasification Project. 
Korenbaum, S.; Bryant, B.; Kohn, E. (Creative Associates, 
Inc., Washington, DC (USA)). 15 Nov 1983. Contract 
ACO01-83FE60196. 106p. NTIS, PC A06/MF AO1; 1; GPO 
Dep. File Number DE85005434. 

During the past decade, the people of North Dakota have 
participated in a social experiment in which they planned to main- 
tain the high quality of their air, land and water, while working 
with private industry to develop their massive lignite reserves to 
produce substitute natural gas through coal gasification. An impor- 
tant part of this experiment was a conscious choice to control 
energy development rather than experience the kinds of social, eco- 
nomic and environmental problems that have befallen communities 
that did not have the necessary state and local legislative and finan- 
cial supports required for successful industrialization of their rural 
communities. This report attempts to identify those factors that are 
perceived to be desirable and/or essential for successful entry of an 
industry into a rural community. In general, in order for a project 
to be successful, respondents identified major areas needing atten- 
tion. Time - Most people recommended getting more time. Time is 
critical to preventing problems and negative impacts. Money - Re- 
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spondents recognized that more money may not be as important as 
up-front money because the greatest costs are incurred revenues are 
realized for energy development. Information - Interviewees made 
several recommendations regrading information. Organization - Re- 
spondent recommended developing mechanisms for local involve- 
ment in information-sharing and in decision-making. It was suggest- 
ed that purposes of organizations such as task forces be defined and 
their functions and responsibilities made explicit. Finally, communi- 
ties should avoid creating competing or redundant organizations. A 
unified community effort can support industry to make energy de- 
velopment successful. 6 references. 


15540 (DOE/PC/30209—T12) — tailoring in coal 
liquefaction. Final report, August 1, 1980-October 31, 1984. 
Tarrer, A.R.; Curtis, C.W.; Guin, J.A.; Williams, D.C. 
(Auburn Univ., AL (USA). Coal Conversion Lab.). 1984. 
Contract FG22-80PC30209. 129p. NTIS, PC A07/MF A011; 
GPO Dep. File Number DE85005621. 

The key to better and more effective coal liquefaction may 
be in proper tailoring of the coal liquefaction recycle solvent. The 
objective of this work is to investigate various factors which con- 
tribute to the solvent effectiveness as a coal liquefaction agent. Par- 
ticular emphasis is placed on the critical solvent properties and on 
critical properties of solvent mixtures. Physical solvating effects as 
well as chemical interactions, e.g., H-donation are also considered. 
This part of the program is an attempt to delineate and better un- 
derstand the significance of the thermodynamic properties of sol- 
vent components - diluents, physical solvating agents, and hydro- 
gen donors and shuttlers - on reactivity and selectivity at various 
stages of liquefaction, including second-stage liquefaction. Solvent 
properties are very important factors contributing to the success or 
failure of a coal liquefaction process. The liquefaction process sol- 
vent serves a three-fold purpose: it acts as a solvent for soluble 
fractions and products; it influences the liquefaction reactions, e.g., 
as a donor of hydrogen to free radicals formed by thermal rupture 
of chemical bonds; and it acts as a carrier fluid for feed coal and 
for reaction products. In solvent tailoring all three functions must 
be considered and a proper balance must be sought. This depends 
on the thermodynamic properties of the solvent constituents con- 
tributing to each of these three functions. The thermodynamic 
properties of each constituent, to some degree, have an interacting 
effect on those of the others. One purpose of this work is to devel- 
Op an understanding of how to utilize this interaction to accelerate 
liquefaction kinetics and improve product selectivity. 


15541 (DOE/PC/40091—T13) Development of signifi- 
cantly improved catalysts for coal liquefaction and upgrading 
of coal extracts. Quarterly progress report No. 12, July 1- 
September 30, 1984. Kutzenco, P.D.; Preston, W.J.; Much- 
nick, T.L.; Hyman, D. (American Cyanamid Co., Stamford, 
CT. Chemical Research Div.). 1985. Contract AC22- 
81PC40091. 35p. NTIS, PC A03/MF AOl1; 1; GPO Dep. 
File Number DE85007204. 

CSTR testing with Wyodak coal was completed with two 
additional experimental bead catalyst runs. Relative catalyst activity 
is different with this coal than earlier Illinois No. 6 results indicat- 
ed. Operations continued with a mixture of Wilsonville Run No. 
245 thermal deashed resid and T-102 Tray 8 solvent as feed. Insta- 
bility of the feed mixture, believed to be due to air exposure, was 
observed. The test unit was modified and 3 week-long tests were 
successfully completed before the end of the quarter. Improved re- 
peatability of microfiltration tests was achieved by substitution of 
1.2 filters for the 10y filters used for liquefaction runs. 2 refer- 
ences, 7 figures, 5 tables. 


15542 (DOE/PC/40091—T14) Development of signifi- 
cantly improved catalysts for coal liquefaction and upgrading 
of coal extracts. Quarterly progress report No. 11, April 1- 
June 30, 1984. Kutzenco, P.D.; Preston, W.J.; Muchnick, 
T.L.; Hyman, D. (American Cyanamid Co., Stamford, CT. 
Chemical Research Div.). 1984. Contract AC22-81PC40091. 
52p. NTIS, PC A04/MF A011; 1; GPO Dep. File Number 
DE85006860. 

During the quarter, nine week-long coal liquefaction tests 
were completed in a 1-liter continuous stirred reactor (CSTR) test 
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unit. Six experimental bead catalysts were run with Illinois No. 6 
coal. This work was followed by three runs with Wyodak coal, in- 
cluding a thermal and catalytic baseline. Key catalyst properties for 
conversion of Illinois No. 6 coal appear to be the ratio of nickel 
and molybdenum promoters and the amount of macroporosity. Ini- 
tial Wyodak data agree well with literature references. 5 references, 
16 figures, 13 tables. 


15543 (DOE/PC/50001—18) Advanced coal liquefaction 
research. Quarterly technical progress report, April 1-June 
30, 1983. (Gulf Research and Development Co., Shawnee 
Mission, KS (USA)). Apr 1984. Contract AC22-82PC50001. 
135p. NTIS, PC A07/MF A0O1; 1; GPO Dep. File Number 
DE85006943. 

Two methods of improving product quality were examined 
which advance the SRC II process far beyond that envisioned for 
the original demonstration plant. All distillate product boiling 
above 310°C (590°F) was recycled to extinction without loss of 
total oil yield or significant increase in hydrogen consumption. This 
product has substantially reduced potential for genetic damage and 
is more amenable to upgrading. In a further refinement, all of the 
overhead from the high temperature, high pressure separator was 
passed through a vapor-phase hydrotreaier. This resulted in a dra- 
matic improvement in product quality. A proportional blend of dis- 
tillate product contained less than 1 ppM of nitrogen. Total oil 
yield was similar to the low quality product produced in the con- 
ventional SRC II process. Coal liquefaction was carried out in 
three stages to better understand how the variables affect dissolu- 
tion, hydrogenation and hydrocracking steps. Short contact time 
dissolution of Illinois No. 6 coal was conducted with minimal hy- 
drocarbon gas yield and hydrogen consumption and high conver- 
sion to toluene and pyridine soluble products. In the hydrogenation 
step, liquid yield increased as temperature was increased to 412°C 
(774°F) from 356°C (673°F). The hydrogen level in the products 
went through a maximum in the range of 380 to 400°C (716 to 
752°F), however. Very little distillate was made in the subsequent 
hydrocracking step at a variety of conditions. 33 figures, 10 tables. 


15544 (DOE/PC/50001—27) Advanced coal liquefaction 
research. Technical progress report, January 1, 1983-Decem- 
ber 31, 1983. (Gulf Research and Development Co., Shaw- 
nee Mission, KS (USA)). May 1984. Contract AC22- 
82PC50001. 112p. NTIS, PC A06/MF A011; 1; GPO Dep. 
File Number DE85006942. 


The most significant work this year involved two methods 
of improving product quality which advanced the SRC II process 
far beyond that envisioned for the original demonstration plant. 
With both bituminous and subbituminous feedstocks, all distillate 
product boiling above 345°C (653°F) was recycled to extinction 
without loss of total oil yield or significant increase in hydrogen 
consumption. In a further refinement, all of the overhead from the 
high temperature, high pressure separator was passed through a 
vapor-phase hydrotreater. This resulted in a dramatic improvement 
in product quality. A proportional blend of distillate product con- 
tained less than 1 ppM of nitrogen. Total oil yield was similar to 
the low quality product produced in the conventional SRC II proc- 
ess. A large number of multiple-stage liquefaction experiments were 
carried out to better understand each step in the process. These in- 
cluded 3-stage operations; dissolution, hydrogenation and hydro- 
cracking; and several variations of 2-stage processes. Variables in- 
vestigated were temperature and residence time in each stage and 
both slurry and fixed-bed catalyst systems. The effect of residence 
time on conversion in single pass experiments was found to be quite 
different for the subbituminous Belle Ayr Mine and bituminous IIli- 
nois No. 6 coals studied. With bituminous coal, conversion to solu- 
ble material was quite high and the limit of conversion was ap- 
proached in only a few minutes. With a subbituminous coal, how- 
ever, conversion was much lower and the limit of conversion was 
approached much more slowly. In other work, the liquefaction of 
Illinois No. 6 coal beneficiated in various ways was studied in both 
SRC II and short contact time modes of operation. Additional 
short contact time experiments explored the effects of solvent qual- 
ity and catalysts with Belle Ayr coal and the effects of residence 
time with Loveridge coal. 32 figures, 8 tables. 
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15545 (DOE/PC/50001—31) Advanced coal liquefaction 
research, Technical progress report, January 1-April 30, 1984. 
(Gulf Research and Development Co., Shawnee Mission, 
KS (USA)). Jul 1984. Contract AC22-82PC50001. 195p. 
NTIS, PC A09/MF AOl; 1; GPO Dep. File Number 
DE85006940. 

The significant improvement in product quality reported last 
year for bituminous and subbituminous coals has been demonstrated 
with lignite. As discussed previously, use of a vapor-phase hydro- 
treater and recycle of all heavy distillate advances the SRC II proc- 
ess far beyond that envisioned for the original demonstration plant. 
As with the other coal ranks, all net distillate product from the lig- 
nite boils below 345°C (653°F) and has a nitrogen concentration on 
the order of 1 ppM. It was also confirmed that the Texas Big 
Brown lignite can be processed successfully in this mode without 
added catalyst. Both subbituminous Belle Ayr and bituminous IIli- 
nois No. 6 coals were processed in an integrated two-stage mode, 
without depressurization or solids separation between stages. Oper- 
ation was relatively smooth with a fixed-bed second stage employ- 
ing a high-void-volume (star-shaped) catalyst support, which was 
operated upflow. There was no evidence that H2S addition im- 
proved yields with Belle Ayr coal and added pyrite or that HS 
could be used in place of pyrite to catalyze the reaction. 84 figures, 
6 tables. 


15546 (DOE/PC/50001—37) Epidemiological study of 
solvent refined coal (SRC) workers. Interim report for study 
period August 1982-July 1984. Wen, C.P. (Gulf Research 
and Development Co., Pittsburgh, PA (USA)). 28 Aug 
1984. Contract AC22-82PC50001. 22p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85006941. 

Epidemiological work conducted under the Department of 
Energy contract AC22-82PC50001 is described. The program was 
initiated for monitoring the health status of solvent refined coal 
(SRC) workers and determining the long-term health effects associ- 
ated with exposure to SRC process materials. The three SRC facili- 
ties studied include the SRC pilot plant at Ft. Lewis, Washington 
(from 1974 through 1981), the P-99 process unit located at Harmar- 
ville, Pennsylvania (from 1975 through mid-1981), and the Merriam 
Research Laboratory at Merriam, Kansas (from 1962 thrugh May 
1984). The methods employed for data collection are described and 
the success of each discussed. Data collected on each worker in- 
cluded medical history, job history/exposure data, demographic 
data, lifestyle factors, reproductive history, current vital status, and 
death information, if applicable. Future work is outlined. No de- 
tailed analyses of the data have been conducted at this time, but the 
data have been examined for accuracy and completeness. 


15547 (DOE/PC/50798—T4) Catalyzed gasification of 
coal: isotope and XPS studies, November 16, 1984-February 
15, 1985, Falconer, J.L. (Colorado Univ., Boulder (USA)). 
19 Feb 1985. 7p. NTIS, PC A02/MF AO1. File Number 
DE85007036. 

This research aims to elucidate the reaction mechanism for 
the catalytic gasification of coal by metal carbonates, by identifying 
the reaction pathways and the active form of the catalyst. The in- 
sight into the mechanism will help in improving process kinetics of 
coal gasification. Alkali carbonates and alkaline earth carbonates 
are being used to catalyze the carbon dioxide-carbon gasification 
reaction. Temperature-programmed reaction, isotopic labeling of 
the carbon and oxygen atoms in the carbonate, and mass spectro- 
metric detection of labeled products are used to identify reaction 
pathways. X-ray photoelectron spectroscopy (XPS) analysis of 
carbon-carbonate mixtures is used, at reaction conditions, to deter- 
mine the chemical state of the carbonate. 


15548 (DOE/PC/50806—T1) In situ small angle x-ray 
studies of coal gasification. Interim report, August 1, 1983- 
January 20, 1984, Jensen, K.F. (Minnesota Univ., Minneapo- 
lis (USA). Dept. of Chemical Engineering and Materials 
Science). 1984. Contract FG22-82PC50806. 20p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE85005841. 
This report summarizes major accomplishments during the 
period August 1, 1983 to January 20, 1984. The Kratky camera has 
been modified to provide improved accuracy and a high tempera- 
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ture x-ray cell for gasification studies has been designed. A new 
pore model has been formulated based on percolation theory. As a 
result of this work a new fundamental approach to evaluation of 
effective diffusivities has been developed. 5 references, 7 figures, 2 
tables. 


15549 (DOE/PC/60045—T5) Integration of advanced 
preparation with coal liquefaction. Fifth quarterly technical 
progress report, October 1-December 31, 1984. Steedman, 
W.G.; Longanbach, J.R. (Battelle Columbus Labs., OH 
(USA)). 22 Jan 1985. Contract AC22-83PC60045. ; 
NTIS, PC A03/MF A0l; GPO Dep. File Number 
DE85005876. 

The objective of this work is to explore the technoeconomic 
feasibility of a series of unit operations involving: (1) wet grinding 
of coal in water, (2) removal of chlorine, sodium, and possibly cal- 
cium, release of undesirable mineral matter, and incorporation, if 
needed, of a disposable liquefaction catalyst in coal via hot water 
treatment, (3) oil agglomeration to dewater and deash coal while 
retaining the pyrite, and (4) solvent drying of coal agglomerates to 
minimize oxidation of coal, improve coal liquefaction reactivity, 
save energy and prepare the coal/solvent slurry for liquefaction. 
Progress reports are presented for the following five tasks which 
were active during the quarter covered by this report: (1) material 
selection, preparation and characterization; (2) chlorine removal 
and minor element removal/addition by hot water treatment; (3) oil 
agglomeration; (4) solvent drying; and (5) liquefaction performance. 
3 references, 3 figures, 7 tables. 


15550 (DOE/PC/60813—6) Hydrotreatment catalyst ac- 
tivity enhancement. Quarterly report No. 6, November 1, 
1984-January 31, 1985. Seapan, M.; Crynes, B.L. (Oklahoma 
State Univ., Stillwater (USA). School of Chemical Engi- 
neering). 1 Feb 1985. Contract FG22-83PC60813. 18p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE85007001. 

Twelve hydrogenation runs were conducted in the newly 
constructed Berty type, gradientless minireactor. In the first six 
runs Tetralin was hydrogenated on a commercial Ni-Mo/alumina 
catalyst with varying stirrer speeds. The optimum speed was deter- 
mined to be 1500 rpm. the other six runs used Tetralin and a mix- 
ture of Tetralin and 5% phenanthrene as the feedstock. The experi- 
mental conditions were very similar to those of our earlier study in 
a trickle-bed reactor. The objective was to study the effects of ad- 
dition of titanocene dichloride to the feed and check the operation 
of the two reactors against each other. The hydrocarbon conver- 
sion results confirm the results of the trickle-bed reactor. Addition 
of titanocene dichloride enhances the hydrogenation of Tetralin, 
but has minimal effect on the hydrogenation of a mixture of Tetra- 
lin and phenanthrene. An important observation is the accelerated 
catalyst deactivation in the gradientless reactor, which requires ap- 
proximately one-fifth of the time of a trickle-bed to achieve a simi- 
lar deactivation. 


15551 (DOE/PC/70788—2) FTIR studies of hydrocar- 
bon synthesis on Pd/ZSMS5 catalysts. Quarterly progress 
report. Wolf, E.E. (Notre Dame Univ., IN (USA). Dept. of 
Chemical Engineering). 15 Feb 1985. Contract FG22- 
84PC70788. 9p. NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE85007239. 

During the past quarter two tasks were accomplished: (i) a 
high pressure infrared reactor was built, tested, and modified ac- 
cordingly, and (ii) the Pd/ZSMS catalyst was prepared and charac- 
terized, and the low pressure spectrum of CO on this and other 
catalysts was obtained. The infrared spectrum of CO adsorbed on 
the Pd-ZSMS catalyst, appears much different than the spectrum of 
Pd supported on silica previously discussed. In the ZSMS5 support, 
the bridge bonded species is the main band with the linear structure 
reduced to a small shoulder in the spectrum. Furthermore, the fre- 
quency of the bridge bonded structure is significantly shifted to a 
lower value at 1867 cm™'. The other band at 2353 cm™! corre- 
sponds to CO: since this particular spectrum was collected during 
reaction with oxygen. The spectrum in the absence of oxygen, re- 
tains its bridge bond characteristic. The conclusions to be drawn 
from this preliminary data is that, indeed as previously shown for 
the CO methanation reaction, the ZSMS zeolite provides a metal 
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support interaction which affects the state of the Pd surface and 
shifts the CO bond to a lower frequency. As expected CO in the 
presence of low pressure He yields mainly methane. 3 references, 4 
figures. 


15552 (DOE/PC/70790—T1) Thermodynamic and trans- 

port properties for polar coal mixtures. Technical progress 
onc July owner 31, 1984, Stiel, L.I. (Polytechnic 
Inst. of New York, Brooklyn (USA)). 1984. Contract FG22- 
84PC70790. 10p. NTIS, PC A02/MF AOli; 1; GPO Dep. 
File Number D. 385005839. 

Progress has been made towards the goal of developing rela- 
tionships for the calculation of the thermodynamic and transport 
properties of polar coal mixtures. The initial phase of this work has 
involved the extension to polar systems of procedures for the calcu- 
lation of thermodynamic properties of nonpolar mixtures from pa- 
rameters of the components. The mixture constants and their com- 
position derivatives are calculated from the relationships outlined. 
In Table I, values of y/sub i/ /sup infinity/, calculated by these 
procedures for acetone-hydrocarbon mixtures are compared with 
experimental values resulting from extrapolated vapor-liquid equi- 
librium data or gas chromatographic experiments. It can be seen 
that generally good agreement is obtained. In Figure 1, values of 
the heat of mixing, AH/sub Mix/, calculated with the equation of 
state of Wu and Stiel and the constants T/sub CM/, w/sub M/, and 
Y/sub M/ for liquid mixtures of 2-butanone and n-hexane at 
298.15°K are shown to be in good agreement with the experimental 
values. Similar comparisons are shown in Figure 2 for the heat of 
mixing of acetone-n-hexane mixtures at 243.15°K. In Figure 3, cal- 
culated bubble point and dew point pressures for acetone-n-hexane 
mixtures at 318.15°K are shown to agree closely with the experi- 
mental values. 7 references, 1 table and 3 figures. 


15553 (EPRI-AP—3799) Experimental control analysis 
of a fuel gas saturator. Final report. Terwilliger, G.E.; 
Brower, A.S.; Baheti, R.S.; Smith, R.E.; Brown, D.H. 
(General Electric Co., Schenectady, NY (USA). Corporate 
Research and Development Dept.). Jan 1985. Contract 
AC21-80ET14928. 125p. NTIS, PC A06/MF AOl1 - Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303 
$14.50. File Number DE85006877. 

The multivariable control of the clean fuel gas saturator of a 
coal gasification process has been demonstrated. First principle 
process models described the process dynamics from which linear 
models were generated and used for the actual control designs. The 
multivariable control was designed, its response to transients simu- 
lated and the controls were implemented in a computer controller 
for a fuel gas saturator. The test results obtained for the gas flow 
transients showed good correlation with the computer simulations, 
giving confidence in the ability of the simulation to predict the 
plant performance for other transients. In this study, both time and 
frequency domain multivariable design techniques were applied to 
provide the best possible design and to determine their relative ef- 
fectiveness. No clear guidelines resulted; it appears that the selec- 
tion may be made on the basis of personal preference, experience or 
the availability of computer-aided design tools, rather than inherent 
technical differences. This EPRI/GE fuel gas saturator control 
demonstration has shown that multivariable design techniques can 
be applied to a real process and that practical controls are devel- 
oped. With suitable process models, presently available computer- 
aided control design software allows the control design, evaluation 
and implementation to be completed in a reasonable time period. 
The application of these techniques to power generation processes 
is recommended. 


15554 (IHZ-WK—81-379, pp 28-38) Establishment of 
availability figures by means of mathematical models, taking 
particular account of equipment wear. Beckmann, G.; Klein- 
ert, J. 1982. (In German). Ingenieurhochschule Zittau, 
German Democratic Republic. (CONF-8205180—). 

From 6. scientific conference on power economy; Zittau, 
German D.R. (11 May 1982). 

This paper discusses mathematical methods of analyzing 
equipment operation, down time, repair time and availability. These 
methods include calculations with Markov chains or with modified 
Boole algorithms. Methods are illustrated with an example of a 
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coking and coal tar production plant. An equipment availability 
diagram is presented as well as figures for optimized maintenance 
strategies. Mathematical models are regarded as a means of optimiz- 
ing maintenance and equipment operation in the plant. (7 refs.) 


15555 (LBL—18851) Chemistry and morphology of coal 
liquefaction. Quarterly report, October 1-December 31, 1984. 
Heinemann, H. (Lawrence Berkeley Lab., CA (USA)). Dec 
1984. Contract AC03-76SF00098. 10p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85006821. 

The reactions of model coal nitrogen compounds with metal 
clusters to determine bonding and hopefully gain insight into the 
cleavage of carbon-nitrogen bonds were initiated. In addition, stud- 
ies were begun involving the reaction of a saturated nitrogen heter- 
ocyclic compound, 1,2,3,4-tetrahydroquinoline, with bulk metal 
catalysts in order to determine whether carbon-nitrogen bonds 
could be cleaved in this model coal compound under conditios of 
very varied temperatures and low pressures of hydrogen gas. It has 
been demonstrated during the report period that quinoline will 
react with triruthenium dodecacarbonyl to form a compound with 
ruthenium carbonyls bound to the nitrogen. The compound has 
been identified. A similar but more complex structure is formed 
from tetrahydroquinoline. These compounds will be subjected to 
secondary reactions in attempts to split the nitrogen-carbon bond. 
Early attempts to cause nitrogen-carbon bond breaking in model 
compounds using metal catalysts have not been successful. 


15556 (NERDDP-EG—83-190) Refining of ACIRL syn- 
crudes to transport fuels. Armstrong, L.; Atkins, A.; 
Copson, B. (National Energy Research Development and 
Demonstration Council, Canberra (Australia)). 1983. 265p. 
National Energy Research, Development and Demonstra- 
tion Council, Canberra, Australia. 

Six black coal liquids from the ACIRL Mark II hydrogena- 
tion reactor were evaluated as alternative feedstocks to existing 
Australian refineries for transport fuel production. All coal liquids 
yielded distillation fractions which were unsuitable as fuel or fuel 
blendstocks. Refining of a Wandoan coal liquid via initial distilla- 
tion and then hydrorefining of each fraction appeared to produce 
acceptable quality gasoline, kerosene and diesel fuels in an approxi- 
mate liquid yield ratio of 66:12:22. However, the hydrorefining to 
produce fuels involves quite severe operating conditions with con- 
ventional catalysts, especially for middle distillate fuels. In addition, 
storage, transport and initial distillation of the raw coal liquid are 
likely problem areas so that this coal derived material as an alterna- 
tive fuel feedstock would have a severe impact in several areas on 
existing Australian refineries. An alternative refining scheme, where 
the coal liquid is initially stabilised, by hydrotreating then refined 
via distillation and hydrogenation of fractions, gave similar trans- 
port fuel yields. This would appear overall a less onerous route for 
fuels production from these ACIRL coal liquids but would still re- 
quire severe hydrorefining technology presently unavailable in Aus- 
tralian refineries. The program also highlighted several areas which 
showed promise for possible improved yields of the desired middle 
distillate fuels from ACIRL coal hydrogenation liquids. 


15557 (NERDDP-EG—83-199) Pre-feasibility study, un- 
derground coal gasification, Leigh Creek, South Australia. 
(National Energy Research Development and Demonstra- 
tion Council, Canberra (Australia)). 1983. 430p. National 
Energy Research, Development and Demonstration Coun- 
cil, Canberra, Australia. 

A technical and economic prefeasibility study of under- 
ground coal gasification (UCG) at Leigh Creek was undertaken. 
Specifically, the aims of the study were: to ascertain the suitability 
of Leigh Creek coal for UCG by detailed appraisal for the geologi- 
cal and hydrological characteristics of the deposits; to undertake 
the preliminary technical and economic assessment of available 
UCG technology as would be applied to Leigh Creek, and to deter- 
mine an indicative cost of electricity generated from this gas 
source; to develop a detailed programme for a semi-commercial 
scale pilot test, such that an accurate cost of a test could be deter- 
mined, and to make a specific recommendation on the desirability 
of proceeding to a field test. The Leigh Creek deposits were con- 
sidered to have exceptional characteristics for the development and 
demonstration of a UCG/power station facility. Specifically, these 
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were: the configuration of the coal deposits, the presence of infra- 
structure, the proximity of the Electricity Trust of South Australia 
grid and its ability to take interrupted loads as may be generated 
during a development programme, the possibly limited effect on ex- 
isting underground water supplies, and the dedication of South 
Australia to improving its energy self-sufficiency. 


characteristics for the gas 
Jackson, W.R.; Larkins, F.P.; Sherry, A.M.; Youings, J.C.; 
Rash, D. (National Energy Research Development and 
Demonstration Council, Canberra (Australia)). 1983. 106p. 
National Energy Research, Development and Demonstra- 
tion Council, berra, Australia. 

Two reactors have been constructed and commissioned 
which allow for evaluation of catalysts to be used in the production 
of hydrogen from carbon monoxide by the water gas shift reaction. 
A medium pressure reactor has been used to obtain kinetic data 
which show that commercially available copper/zinc based cata- 
lysts work very efficiently at low temperatures when the feedstock 
does not contain sulphur compounds. In the presence of sulphur 
compounds these catalysts are rapidly deactivated. Cobalt molyb- 
date catalysts must be sulphided to be active. The sulphided cata- 
lyst gives slower but effective rates of hydrogen production and is 
not deactivated by sulphur compounds in the feedstock. Very few 
studies have been reported in the elevated pressure regime. Catalyst 
systems incorporating copper or ruthenium compounds supported 
on alumina or zeolites have been investigated, but efforts to provide 
a catalyst which is as efficient as the copper/zinc based commercial 
catalyst but not poisoned by sulphur compounds have so far proved 
unsuccessful. A continuous recirculatory reactor working at or 
below atmospheric pressure has been commissioned and is now 
available for studies of longer term catalyst activity. From the re- 
sults obtained it is concluded that future studies on low temperature 
heterogeneous water gas shift catalysts should concentrate on im- 
proving the lifetime of copper based catalysts and their resistance 
to poisons such as sulphur and chlorine. The zeolite supported ru- 
thenium based catalysts, while active at 1 atmosphere pressure, do 
not show the same activity at 20 atmosphere total pressure in a 
batch reactor system. 


15559 (ORNL/TM—9197) Toxicological evaluation of 
materials from the H-Coal pilot plant. Munro, N.B.; DeMar- 
ini, D.M.; Dumont, J.N.; Dunn, W.C.; Epler, J.L.; Gener- 
oso, W.M.; Goad, M.E.; Haschek, W.M.; Holland, J.M.; 
Hsie, A.W. (Oak Ridge National Lab., TN (USA)). Feb 
1985. Contract AC05-84OR21400. 93p. NTIS, PC A05/MF 
A01; GPO Dep. File Number DE85007309. 

It appears that acute exposure to most of the substances H- 
Coal workers are likely to encounter is not apt to cause serious 
acute health problems. The predominant observed health effects 
among synfuels pilot plant workers in recent years have included 
eye irritation, dermatitis, and thermal burns (NIOSH, 1981). The 
worker population is too small and the duration of exposure too 
short to rule out long term effects, however. Testing of samples 
from the H-Coal pilot plant substantiated the results of testing earli- 
er PDU samples. Those samples containing high boiling point sub- 
stances were found to have dermal carcinogenic activity, to be mu- 
tagenic to Salmonella, and to have toxic and slight teratogenic ef- 
fects on Xenopus. The fact that the heavy fuel oils are several times 
more tumorigenic than a reference whole natural petroleum crude 
oil suggests that more care may need to be taken to guard against 
worker exposure than in a conventional refinery. The increase in 
tumorigenicity at higher exposure rates also indicates the impor- 
tance of minimizing worker exposure. Research is needed to deter- 
mine whether there is an interaction between PAH-bearing oils and 
exposure to sunlight (coincident or not) that results in enhancing 
the tumorigenicity of the oils. Preliminary testing of means to 
reduce or eliminate the compound classes with adverse toxicologi- 
cal effects has begun with studies of the effects of hydrotreatment 
(Epler et al., 1981; Griest et al., 1983). Further work with less ex- 
pensive treatment or upgrading options may be warranted. 50 refer- 
ences, 6 figures, 20 tables. 
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15560 (PB—85-109692/XAB) Surface structure and 
mechanisms of gasification catalyst deactivation. Final report. 
Reucroft, P.J.; De Angelis, R.J.; Sargent, G.A.; Bradley, 
E.B. (Kentucky Univ., Lexington (USA). Inst. for Mining 
and Minerals Research). Feb 1980. 102p. NTIS, PC A06/ 
MF AOl1. 

Sponsored in part by Kentucky Energy Cabinet, Lexington. 
See also FE-222912. 

The papers describe methanation catalyst characterization 
studies aimed at obtaining information on the average catalyst parti- 
cle size and the particle size distribution in typical supported nickel 
methanation catalysts by x-ray diffraction, hydrogen chemisorption, 
and electron-microscopy techniques. The activity was expanded to 
include catalyst characterization and surface studies by ESCA, 
Auger spectroscopy, infrared spectroscopy, and Raman spectrosco- 
pic techniques. Studies on gas/solid interactions at nickel single- 
crystal surfaces were also initiated. The ultimate objective is to 
design catalysts that are more selective and have increased thermal 
stability and poison resistance. 


15561 (PB—85-111243/XAB) Characterization of H-Coal 
Syncrude obtained from Kentucky Number 11 coal. Final 
report. Fort, A.W.; Jewitt, C.H.; Mellenger, K.A. (Ken- 
tucky Univ., Lexington (USA). Inst. for Mining and Miner- 
als Research). Feb 1981. 45p. (MMR—81-058). NTIS, PC 
A03/MF AOl1. 
Prepared in cooperation with Ashland Synthetic Fuels, Inc., 
KY. Sponsored in by Kentucky Energy Cabinet, Lexington. 
-Coal connie enenened yee omnia No. 11 coal in 
the process development unit operated by Hydrocarbon Research, 
Inc., has been characterized by physical tests and by a combination 
of analytical techniques. Basic physical properties, trace metal 
levels, elemental composition, and molecular composition have 
been determined. Metal levels were generally low except for iron. 
Relatively high concentrations of the elements iron and chlorine 
were found in the heavy fuel oil fraction. The H-Coal Syncrude 
contained substantial amounts of polar components. In this charac- 
teristic, H-Coal liquid is intermediate between petroleum and shale 
oils. H-Coal Syncrude is richer in aromatic components and lower 
in saturated components than either petroleum or shale oils. The ar- 
omatic components of H-Coal are partly reduced (hydrogenated) to 
naphthenic aromatics and some hydrocracking probably occurs. 
However, the fraction of carbons that are aromatic is greater for H- 
Coal Syncrude. 


15562 (PB—85-116556/XAB) Role of promoters in the 
hydrogenation of carbon monoxide over iron-based catalysts 
(review). Leith, I.R. (Council for Scientific and Industrial 
Research, Pretoria (South Africa). Chemical Engineering 
Group). May 1983. 43p. (CSIR-CENG—457). NTIS, PC 
E04/MF E01. 

North American Continent sales only. 

The steady-state activity and selectivity of iron-based cata- 
lysts in the Fischer-Tropsch synthesis is governed by complex 
interactions between the reactants and reaction intermediates on the 
catalyst surface, the bulk carbidic and oxidic phases formed during 
synthesis, carbonaceous deposits on the surface, and the promoter 
compounds present as part of the catalyst composition. Improve- 
ments in activity and shifts in selectivity can be obtained by incor- 
porating promoters. However, the understanding of the interplay 
between promoters and other catalyst constituents is not well-de- 
veloped. Further research on this is recommended. 


15563 (PB—85-117596/XAB) Amine distributions and 
average base strengths of amine mixtures from SRC-I (Sol- 
vent Refined Coal) samples. Final report. Fort, A.W.; Baran- 
owska, J.; Davis, B.H. (Kentucky Univ., Lexington (USA). 
Inst. for Mining and Minerals Research). Nov 1982. 78p. 
(IMMR—82-076). NTIS, PC A05/MF AO1. 

Sponsored in by Kentucky Energy Cabinet, Lexington. 

‘aa distribution - type rhea Ti cciaed ty gas chro- 
matography (GC) for thirteen amine mixtures isolated from Solvent 
Refined Coal (SRC) recycle solvent samples. Most of the abundant 
individual amine components have been characterized, at least in 
part, using high-resolution GC and GC combined with mass spec- 
trometry (GC/MS). Although individual component amines vary 
widely in basicity, average aqueous amine mixture basicities span a 
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narrow range, from pKa about 5.4 to pKa about 6.0. Seven repre- 
sentative amine mixtures were converted into hydrochloride mix- 
tures. The results of 1Hnmr spectroscopy confirmed the conclu- 
sions, reached indirectly, that average aqueous basicities of these 
amine mixtures lie within a narrow range and do not exceed that of 
4-methylpyridine (pKa 6.0). 


15564 (PB-——85-118487/XAB) Development of coal-con- 
version catalysts. Annual report, January-December 1983. 
Happel, J.; Hnatow, M.A.; Bajars, L. (Catalysis Research 
Corp., Palisades Park, NJ (USA)). Jan 1984. 48p. NTIS, PC 
A03/MF AOl1. 

Studies were finalized for the development of novel catalyst 
formulations to be employed for the direct methanation process. 
Improvements were achieved over previous GRI-C-600 formula- 
tions with the new GRI-C-700 series. In addition, the procedure for 
catalyst preparation was further simplified so that large-scale com- 
mercial production of catalyst can be accomplished by greatly sim- 
plified processing sequences. Process sequences for the direct meth- 
anation of synthesis gas were studied with the objective of develop- 
ing integrated systems in which methanation, acid gas recovery, 
and sulfur management processes are optimally balanced. These 
studies are co-ordinated with experimental work conducted at IGT 
and design calculations by Kellogg Rust Synfuels, Inc. 


15565 (PB—85-129716/XAB) Chemistry of carbon gasifi- 
cation reactions. Annual report, July 1983-June 1984, De- 
Groot, W.F.; Osterheld, R.K. (Montana Univ., Missoula 
(USA). Wood Chemistry Lab.). Jul 1984. 47p. NTIS, PC 
A03/MF AO1. 

An essential step in understanding the effects of inorganic 
species on gasification reactions of carbon is understanding their in- 
fluence on carbonization and the resulting structure of the char. 
Previous studies which demonstrated the effect of ion-exchanged 
cations of catalytic salts on carbonization suggested that these ca- 
tions affected primarily the decomposition of the hemicellulose 
fraction. The association of metal cations with carboxylic acid 
groups in the hemicelluloses has now been demonstrated by Fourier 
transform infrared spectroscopy of whole wood samples using mul- 
tiple internal reflectance methods. The results have important impli- 
cations in terms of pretreatment of samples for spectroscopic stud- 
ies of char structure and studies of reactivity toward gasification, 
which will be carried out in the continuation of this research. 


15566 Reactive intermediate in the alkalicarbonate-cata- 
lysed gasification of coal char. Wood, B.J.; Flemming, R.H.; 
Wise, H. (SRI International, Menlo Park, CA). Fuel; 63: 
No. 11, 1600-1603(Nov 1984). 


Based on results from a variety of experimental measure- 
ments, a detailed mechanism is postulated for the action of the inor- 
ganic catalyst in char gasification. In this mechanism, a catalyst 
such as potassium carbonate in contact with char undergoes a 
chemical and physical transformation to form a molten potassium 
oxide film that covers the char surface. This film serves as an 
oxygen transfer medium between the gaseous reactant (H2O or 
CO.) and the char. At the catalyst/char interface, an oxidationre- 
duction reaction occurs and the anions in the catalyst react with 
the oxidized char to form a phenolatetype functional group that 
subsequently splits out CO. The anions are replenished by reaction 
between the oxidizing gas (H2O or COs) and the oxide at the gas/ 
catalyst interface. Net transport of oxygen from gas to char occurs 
by diffusion of the species in the molten catalyst film. 


15567 Fractional distraction of coal-derived materials. 
Warzinski, R.P.; Reuther, J.A. (Pittsburgh Energy Technol- 
ogy Center, United States Department of Energy, Pitts- 
burgh, PA). Fuel; 63: No. 11, 1619-1621(Nov 1984). 

The use of supercritical fluids to fractionate coal-derived dis- 
tillate and residuum in a manner analogous to conventional frac- 
tional distillation is reported. Fractionation based upon volatility is 
observed when a fluid density gradient is established in the unit to 
promote reflux. 
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15568 Erosive-wear monitoring using an ultrasonic tech- 
nique. Youngdahl, C.A.; Ellingson, W.A. oe National 
ments in Fossil Energy Appli- 


Lab., IL). Materials and Co 
cations; No. 52, 5-9(1 Oct 1984). 

Real-time erosive-wear results are of substantial value in the 
assessment of material/design choices in pilot plants. The automatic 
monitoring system and the techniques described can be used for 
continuous monitoring of pressure boundary thicknesses at high 
temperatures. Measurement precision of +/-0.05 mm (+/-2 mil) 
can be achieved under steady temperatures, or when the local tem- 
perature distribution is well known or compensated, by use of 
acoustic waveguides up to 0.6 m (24 in.) long. Instrumentation and 
techniques suitable for use in operating plants have been developed 
through laboratory and field tests. For very large plants a modifica- 
tion to digital linkage on a single data/control cable connecting 
remote pulser-receiver modules may be considered. 5 references, 5 
figures. 


15569 Hydrodynamic characteristics of three-phase reac- 
tors. Tarmy, B.; Chang, M.; Coulaloglou, C.; Ponzi, P. 
(Exxon Research and Engineering Co., Florham Park, NJ). 
Chemical Engineer (London); No. 407, 18-23(Oct 1984). 

The Exxon Donor Solvent (EDS) Coal liquefaction process 
converts various grades of coals to liquid products. This process 
was deemed commercially ready in 1982 following operation of a 
250 tons per day pilot plant (ECLP). Three key elements of the re- 
actor design and development were establishing reactor hydrodyna- 
mics, coupling dynamics with reaction kinetics and developing 
models for scale-up. The experimental studies defining the hydrody- 
namic characteristics of various pilot plant reactors used in the de- 
velopment are described, and the methodology for scaling the per- 
formance of these reactors to commercial size is discussed. 


15570 Reactivity of anthracene in liquid SbCls;-AlCl,-N- 
(1-Butyl)Pyridinium chirodie mixtures. Zingg, S.P.; Dwor- 
kin, A.S.; Soerlie, M.; Chapman, D.M.; Buchanan, A.C. III; 
Smith, G.P. (Oak Ridge National Lab., TN). Journal of the 
Electrochemical Society; 131: No. 7, 1602-1608(Jul 1984). 
Contract W-7405-ENG-26. 

Mixtures of SbCis and N-(l-butyl)pyridinium chloride 
(BPC]) containing 75-87 mole % SbCl; and SbCls-AlCls-BPC] mix- 
tures containing 60 mole % of SbCls and 16-23 mole % of AICls 
were found to be liquid at 25°C. Results of studies to determine to 
what extent SbCl; diluted by 25 mole % BPAICL, at ambient tem- 
perature retains the catalytic properties that SbCls displays at ele- 
vated temperatures for a variety of hydrogen redistribution reac- 
tions are reported. Anthracene was chosen as the hydrogen-transfer 
substrate, because of the extensive research on its reactivity in 
SbCls-rich high-melting mixtures. Fundamental differences in the 
two systems due to the fact that in the SbCls-rich melts, SbCl* is 
the Lewis acid and has an additional redox functionality, whereas, 
in the chloroaluminate melt, this acidity resides in AlkCl~, which 
has no redox functionality are related to the catalytic activity. The 
role of impurities in these mixtures was investigated with results 
that are relevant to earlier investigations of liquid AlCls-BPCl mix- 
tures. An improved procedure for purifying BPC is described. 


15571 Mechanism of the catalytic gasification of coal 
char: a critical review. Wood, B.J.; Sancier, K.M. (SRI 
International, Menlo Park, CA). Catalysis Reviews, Science 
and Engineering; 26: No. 2, 233-279(1984). Contract AC21- 
80MC14593. 

This review citing 144 references deals mainly with publica- 
tions since 1979, but some results of earlier work are assessed in the 
light of subsequent revelations. Processes for the conversion of coal 
by steam or CO: to gaseous fuels or to gaseous chemical feedstocks 
constitute the main basis for selection of material for inclusion in 
this review. Catalytic salts that promote the reaction rate of oxidiz- 
ing gases with carbon are a primary concern of this review. Cation- 
ic and anionic components of catalytic salts are discussed in sepa- 
rate sections. 144 references. 
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15572 Molten salt catalysis. Selective bond cleavage reac- 
tions for some a,omega-diphenylalkanes in SbCl, melts. Bu- 
chanan, A.C. III; Dworkin, A.S.; Smith, G.P. (Oak Ridge 
National Lab., TN). Journal of the American Chemical Socie- 
ty; 105: No. 9, 2843-2850(1983). Contract W-7405-ENG-26. 

The chemistry of the a-omega-diphenylalkanes, CsHs(CH2)/ 
sub n/CeHs[n = 1-4], in highly purified anhydrous SbCl; and 
SbCls-10 mol % AICls melts has been investigated from 100 to 
130°C by in situ 'H NMR spectroscopy and by quench and separa- 
tion techniques. These substrates, which are often used to model 
the aliphatic chains that link aromatic and hydroaromatic clusters in 
coal, are found to undergo selective cleavage of the sp?-sp* bond. 
For n = 1 and 2 products are formed via a transaralkylation reac- 
tion, while for n = 3 and 4 the cleavage results in the selective 
production of only benzene and either indan (n = 3) or tetralin (n 
= 4). Toluene is also reactive in SbCls-AlCls, and typical transal- 
kylation chemistry is observed. The relative rates for reaction in 
the aprotic SbCl; melts are in the order PhCH2Ph >> 
Ph(CH2)2Ph ~ Ph(CH2)sPh ~ Ph(CH2)Ph >> PhCHs (ph- 
phenyl). These relative reactivities, the discovery that SbCls-10 
mol% AlICls is a much more active catalytic medium than SbCl; 
alone, and the product distributions can be explained by a mecha- 
nism in which the rate-determining step involves the generation of 
a benzylic cation as the key reactive intermediate by hydride ab- 
straction by SbCl2* in the melt. This research provides new insights 
into the mechanism by which an aprotic molten salt medium cata- 
lyzes bond cleavage reactions for the a-omega-diphenylalkanes at 
temperatures substantially below those required for thermolysis. In 
addition, the mechanism is discussed in relation to mechanisms pro- 
posed for the transalkylation reactions of alkylbenzenes, which nor- 
mally employ strong protic acid catalysts. 50 references, 3 figures, 1 
table. 


15573 Experimental study of the mechanism of constant 
pressure cake filtration: clogging of filter media. Leu, W.; 
Tiller, F.M. (Univ. of Houston, TX). Separation Science and 
Technology; 18: No. 12-13, 1351-1369(1983). Contract AS05- 
81ER10946. 

Failure of data taken in pilot plant filtration of liquefied coal 
to fit conventional analysis led to research summarized in this 
paper. Historically, the effect of migrating fine particles in cake fil- 
tration has been ignored in theoretical treatments. In usual develop- 
ment, the total resistance to flow has been broken into cake resist- 
ance R/sub c/ and medium resistance R/sub m/. Experiments have 
only measured the total resistance and have assumed that R/sub m/ 
remained constant. In this investigation, a filter with seven probes 
was employed to measure the individual resistances. Medium resist- 
ance is found to increase with time and mass of dry cake per unit 
area due to migration of fine particles into the interestices of a filter 
medium. 


15574 (DOE/PE/70225—T1-Vol.2-Pt.2) Study of coal 
based technologies as part of the national energy strategy sup- 
port services. Final report. Volume 2, Part 2. (Burns and Roe 
Industrial Services Corp., Paramus, NJ (USA); Mathtech, 
Inc., Princeton, NJ (USA)). Feb 1981. Contract AC01- 
80PE70225. 421p. NTIS, PC Ai8/MF A0Ol; 1; GPO Dep. 
File Number DE85007347. 

This volume examines (1) coal gasification and combined- 
cycle power plants and (2) fuel cells. The gas turbine combined 
with a steam turbine utilizing the exhaust heat of the gas turbine is 
recognized as one of the most efficient means of converting the 
energy content of fossil fuels to useful electrical power. Efficiencies 
approaching 50% have been calculated for advanced engine con- 
cepts; currently efficiencies of > 40% are achievable. This com- 
pares to 32 to 33% for a conventional coal-fired power plant with 
stack gas cleanup. The fuel cell appears to have reached a stage 
where it can make a significant contribution to a nation’s supply of 
electricity. It is now viewed by the electric utility industry in the 
US as an important alternative for meeting load growth expected 
over the next two decades in a manner that is environmentally ac- 
ceptable and conserves fuel. Its unique attributes (viz, high efficien- 
cy, low emission of pollutants, quiet operation and quick installa- 
tion) render it particularly attractive to supply electricity in urban 
areas where conventional generators would be unacceptable for en- 
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vironmental reasons. In the short run, it is envisioned that fuel cell 
systems can be deployed in the 1980s for handling peak loads and 
for what the utility industry calls load following. In the long run, 
fuel celis integrated with coal gasifiers are seen as a possibility for 
central-station base-load plants, which operate continuously and use 
coal directly. The emphasis here will be focused upon second gen- 
eration, molten carbonate fuel cell (MCFC) systems operating on 
coal-derived fuels. 


15575 (BG-Trans—6345) Methanation of synthesis gas in 


a cooled reactor. Hoehlein, B. (Kernforschungsanlage Jue- - 


lich G.m.b.H. (Germany, F.R.). Inst. fuer Reaktorbauele- 
mente). [1984]. Translation of Juel-Spez-197, Mar 1983. 23p. 
NTIS (US Sales Only), PC A02. File Number DE85900919. 

The methanation process is an important unit in generating 
synthetic natural gas (SNG) from coal and in providing heat in the 
Long-Distance Nuclear Energy Transport (NFE) system. Proce- 
dures for methanizing synthesis gases containing CO, CO:, and He 
have been developed and tested at the Kernforschungsanlage Jue- 
lich GmbH (KFA - Federal Republic of Germany) since 1976. This 
is being carried out together with our partner in the NFE Project, 
Rheinische Braunkohlenwerke AG, Cologne (FRG) and partly 
with Haldor Topsoe A/S in Copenhagen (Denmark). In 1982 a 
singlestage pilot plant was put into operation at the KFA in which 
one reactor with cooled stepped reaction tubes and catalytic fixed 
beds was utilized. The first test operation of 400 hours shows that 
at a high gas load on the reaction tubes, thermodynamic equilibri- 
um at 320°C with a high methane content in the product gas can 
be achieved after about 5 m of the reactor length with simultaneous 
steam production at 100 bar. 7 references, 9 figures. 
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REFER ALSO TO CITATION(S) 15548, 15552, 15561, 15572, 15619, 15622, 
15623, 15626, 15657 


15576 (OE/FE/60181—1738) 200 MHz ‘'H NMR 
standards 


spectral catalog of related to low-rank coal-derived 
materials, 1. Farnum, S.A.; Gaides, G.E.; 
Farnum, B.W.; Wolfson, A.C. (North Dakota Univ., Grand 
Forks (USA). Energy Research Center). Feb 1985. Contract 
FC21-83FE60181. 236p. NTIS, PC All/MF AO1; 1; GPO 
Dep. File Number DE85007773. 

High resolution 'H NMR is used extensively to identify the 
components of complex low-rank coals-derived materials. We have 
compiled a catalog of 302 spectra of standards in Volume I. 
Volume II consists of an additional 125 spectra in a similar format. 
Many of these compounds have only recently become available. 
Volume II is divided into two sections: a tabular listing of all the 
compounds with their correct names, structures, and a line list of 
the chemical shifts; and a section which contains the actual spectra. 
Volume II also contains several new features. We have added ap- 
pendices which contain alphabetical, formula, and molecular weight 
indices. These contain references to both volumes as well as refer- 
ences to a forthcoming mass spectral catalog. We have added an 
alphabetical listing of all the compounds contained in both NMR 
catalogs. Molecular weight and formula indices are also included. 
An added feature is the expanded coverage of nitrogen-containing 
compounds: divided into aliphatic amines, aromatic amines (ani- 
lines), pyrrolidines, pyrroles, indoles and carbazoles, piperidines and 
pyridines, and 2- and 3-ring heterocycles. Though there are many 
1H NMR spectral catalogs in print, there are none that contain 
spectra run on 200 MHz spectrometers. Many spectra, that appear 
complex at 60 MHz, become first order at 200 MHz, facilitating 
their interpretation. The majority of our samples are extremely 
complex mixtures. The simplification of the spectra of the individ- 
ual components is to characterize these coal-derived liq- 
uids. Another advantage of 'H NMR spectra run at 200 MHz is the 
increase in sensitivity over those run at 60 MHz. Smaller, or more 
dilute samples may therefore be utilized. 
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15577 (DOE/PC/50797—T9) Novel analytical approach- 
es to coal beneficiation. Annual report. Griffiths, P.R. (Cali- 
fornia Univ., Riverside (USA). Dept. of Chemistry). [1985]. 
Contract FG22-82PC50797. 53p. NTIS, PC A04/MF A0O1; 
1; GPO Dep. File Number DE85006259. 

In the second year of this grant, our work was concentrated 
in the following four areas: (1) The development of numerical 
methods for obtaining detailed chemical information from complex 
spectra with a highly overlapped band structure. The most success- 
ful of these methods involves a combination of Fourier self-decon- 
volution and curve-fitting the resultant spectrum to a number of 
Lorentzian-Gaussian bands. (2) Development of methods for ex- 
tracting the mobile phase from coals and subsequent infrared and 
NMR spectrometric investigation of the extract. This work was 
needed (a) to aid in the assignment of bands in resolution-enhanced 
infrared spectra by comparison with 'H and °C NMR spectra of 
the corresponding sample in the solution phase, (b) to permit quan- 
titative determinations of functional groups in coal extracts through 
the estimation of the absorptivities of infrared bands in the spectra 
of coal extracts. These band absorptivities could then be transferred 
to the diffuse reflectance spectra of the whole coal and should 
permit more accurate quantitation of changes in the chemical com- 
position of coals which occur during reactions such as oxidation, 
pyrolysis, and hydrogenation. (3) A study of the role of minerals as 
catalysts for the oxidation of whole coals. (4) The development of 
spectroscopic techniques to permit the characterization of interme- 
diates in heterogeneous catalysis, especially the Fischer-Tropsch re- 
action. The first three topics listed above are directly related to the 
study of whole coals. The fourth pertains to the development of a 
method for studying the reaction of CO and He, which can be di- 
rectly obtained from coal. 22 references, 25 figures, 2 tables. 


15578 (DOE/PC/50801—9) Laser induced coal fluores- 
cence. Ninth quarterly technical progress report, October 1- 
December 31, 1984, Borst, W.L. (Southern Illinois Univ., 
Carbondale (USA); Texas Tech Univ., Lubbock (USA)). 
1984. Contract FG22-82PC50801. 16p. NTIS MF A0Ol; 2 
GPO Dep. File Number DE85007198. 

The work during this reporting period has included a sys- 
tematic fluorescence analysis of thirteen New Albany Shale samples 
of the Illinois basin. Fluorescence spectra obtained by continuous 
wave (c-w) excitation of 45 alginite macerals were collected for 
each shale sample. This work is now being continued by collecting 
the time-resolved data, and preliminary results are reported here. 
Additional software has been written to simplify the acquisition and 
manipulation of the time-resolved data. 9 figures, 4 tables. 


15579 (NERDDP-EG—83-178) On line analysis of coal 
for calorific value, moisture content and ash content. Watt, 
J.S.; Sowerby, B.D. (National Energy Research Develop- 
ment and Demonstration Council, Canberra (Australia)). 
1983. 77p. National Energy Research, Development and 
Demonstration Council, Canberra, Australia. 

Two GAMMA-ray techniques have been developed for the 
continuous on line determination of the ash content of coal. The 
low energy GAMMA-ray transmission (LET) technique is recom- 
mended for low ash coals, and the pair production (PP) technique 
for high ash coals. Both have been successfully tested in plant 
trials. The first commercial pair production gauge was installed at 
the Ulan coal washery late in 1982. It has determined ash to 0.5 
wt% in the ash range 12 to 22 wt%. The first commercial LET 
gauge should be available in October 1983. Neutron techniques 
have been developed for determination of the calorific value and 
moisture content of coal, and the coal matter content of coal slur- 
ries. Each depends on measurement of carbon and hydrogen con- 
centrations. They have all been proved in laboratory experiments 
on bulk coal samples. Plant trials for calorific value and coal matter 
content have not yet been undertaken. Plant trials are not yet war- 
ranted for the moisture technique because several other techniques 
are potentially simpler but not yet proved. CSIRO has recently 
submitted a proposal to NERDDP for a three year project to test 
all these techniques. Neutron moderation and GAMMA-ray tech- 
niques have been combined to determine solids weight fraction of 
coal slurries independent of voidage. Ash content can also be ob- 
tained by additional GAMMA-ray or x-ray measurements. Prelimi- 
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nary laboratory trials have shown that solids weight fraction can be 
determined to about lwt% for solids in the range of 7 to 35 wt%. 
Plant trials are planned for late 1983 at the Stockton Borehole Col- 
liery. 


15580 (NERDDP-EG—83-194) Determination of absorp- 
tivity of ash deposits and boiler heat transfer modelling. 
Becker, H.B. (National Energy Research Development and 
Demonstration Council, Canberra (Australia)). 1983. 35p. 
(SECV-SO—83-62). National Energy Research, Develop- 
ment and Demonstration Council, Canberra, Australia. 

The surface emissivity of ash deposits in furnaces fired with 
pulverized coal has long been known to be of importance to radi- 
ative heat transfer but the factors affecting it have not been fully 
understood. This report describes experimental and theoretical stud- 
ies carried out on the effects of ash properties on spectral emissivity 
and proposes a technique for using spectral emissivity data in the 
mathematical modelling of heat transfer and also for ascertaining 
total radiation properties. An experimental technique was devel- 
oped for measuring spectral band emissivity of ash deposits in the 
bands 1 to 2 MUm, 2 to 3 MUm, 3 to 4.3 MUm, 4.3 to 5.8 MUm 
and 5.8 to 35 MUm, and total emissivity over the temperature 
range 700 to 1400 K. Measurements on ash samples from the elec- 
trostatic precipitators of utility boilers fuelled with pulverised bitu- 
minous and subbituminous coal showed spectral emissivity to vary 
strongly with wavelength ranging from 0.1 to 0.4 in bands below 
4.3 MUm and averaging 0.6 to 0.8 in bands 4.3 to 5.8 and 5.8 to 35 
MUm respectively. Effects on emissivity of chemical composition, 
thermal history and surface roughness were studied using synthetic 
ashes and furnace deposits. Planck weighted total absorptivity was 
determined from the spectral emissivities and its relative sensitivity 
to sample surface temperature and to radiation source temperature 
was established. A mathematical model of spectral radiation trans- 
fer was then used to assess the importance of spectral emissivity 
variations revealed by the measurements and to show that it is valid 
to use Planck weighted absorptivity in total heat transfer calcula- 
tions. 


15581 (NERDDP-EG—83-209) Evaluation of overseas 
coking coals and their significance for marketing Australian 
coals, Brown, N.A.; Gill, W.W.; Brown, K. (National 
Energy Research Development and Demonstration Council, 
Canberra (Australia)). 1983. 116p. National Energy Re- 
search, Development and Demonstration Council, Canberra, 
Australia. 

Comprehensive analyses of 35 world metallurgical coals are 
provided. It is hoped that this will provide useful comparative in- 
formation for producers and marketers of Australian coal. Well 
known coke strength prediction models were tested for each of 
these coals but were found to be generally inapplicable. Guidelines 
are given for preferred methods to evaluate metallurgical coals and 
blends. It is emphasised that complex procedures are required to 
determine the true relative values of coking coals of a specified 
plant. Also, since the relative values of coal may vary depending 
on the location and conditions under which the coals are used, it is 
not advisable to attempt to determine relative values from coal 
properties alone. It is pointed out that some samples were provided 
by users of the coals and therefore cannot be presumed to be repre- 
sentative of the coal available from the producer. 


15582 (NERDDP-EG—83-218) Improved evaluation of 
Australian coking coals and blast furnace cokes. Brown, 
N.A.; Gill, W.W.; Coin, C.D.A. (National Energy Research 
Development and Demonstration Council, Canberra (Aus- 
tralia)). 1983. 94p. National Energy Research, Development 
and Demonstration Council, Canberra, Australia. 

A large quantity of data from BHP coking test work during 
the past 12 years has been stored in computer files and analysed by 
simple statistical methods. Some useful relationships were found but 
the analysis has not so far led to satisfactory methods for prediction 
of coke physical properties from coal properties. Published coke 
strength prediction models were tested for Australian coals and 
blends but all were found unsuccessful. The data were also used to 
derive correlations between various pairs of coke strength indices 
and conversion equations have been published in a booklet. Howev- 
er, because of the considerable scatter in all the relationships, their 
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accuracy is limited. Equations were also derived for the prediction 
of coke strength after reaction (CSR), and it was shown that CSR 
depends largely on coal rank and coal ash chemistry. Again, the ac- 
curacy of prediction was limited. The following four relatively new 
techniques for cokes were established and will be used extensively 
in CRL’s future work: microstrength test, crystallite size measure- 
ment, microtextural analysis, and CSR test. Of these, microtextural 
analysis has proved invaluable and it is envisaged that its use will 
lead to important advances both in cokemaking research and the 
evaluation of cokes for blast furnace use. Research in the areas de- 
scribed in this report is progressing at CRL with continuing 
NERDDP support. 


15583 (NP—5901058) Low viscosity lignite slurries and 
suspensions. Final report for 1983/1984. Sadler, L.Y. III; 
Bethany, ‘BA. (Alabaina Univ., University (USA). Dept. of 
Chemical Engineering). Oct 1984. 44p. SOMED-Box ‘6282, 
Univ. of Alabama, University (Tuscaloosa), AL 35486 
$3.00. File Number T185901058. 

Water-soluble inorganic compounds naturally present in lig- 
nite were found to be responsible for high-viscosity behavior of 
concentrated lignite-water mixtures (LWM). The cations of Ca, 
Mg, Al, Mn, Fe/Fe, K, and Na compounds were found to be 
present in the aqueous phase of freshly-prepared LWM in amounts 
ranging from 456 ppM of Ca to 8 ppM of Na. The SO, anion was 
found to be present at approximately the 4000 ppM level, and the 
aqueous phase conductivity was 4.5 x 10~* mho. Ion chromatogra- 
phic analyses of the aqueous phase failed to reveal significant 
amounts of dissolved organic compounds. The lignite particle size 
ranged from 10 to 60 microns. No attempt was made to optimize 
the particle size distribution. The LWM were found to behave as 
Bingham plastic or Herschel-Bulkley fluids. When the water-soluble 
compounds were removed by repeated washing with deionized 
water from the aqueous phase of the freshly-prepared LWM, the 
apparent viscosity of the LWM at a shear rate of 50 S~', for exam- 
ple, was reduced by a factor of more than 15. This dramatic reduc- 
tion in viscosity was reproduced readily whenever the conductivity 
was reduced to below 3 x 10~‘ mho by washing. It was found that 
trivalent cations have a larger effect on LWM rheology than do di- 
valent cations, and divalent cations have a larger effect than mono- 
valent ions. SO, was also found to have a larger effect. Use of 
cation and anion exchange resin treatment to remove water-soluble 
compounds from freshly-prepared LWM was found to be even 
more effective in lowering viscosity than washing with deionized 
water. A process, with potential commercial applications, for pro- 
ducing low-viscosity/high solids LWM that utilizes these findings 
in concert with particle size distribution control was devised. 22 
references, 15 figures, 2 tables. 


15584 (PB—85-116903/XAB) Study of catalytic diffusion 
in coal, Final report, 1983-1984, Kispert, L.D. (Alabama 
Univ., University (USA). School of Mines and Energy De- 
velopment). Sep 1984. 34p. NTIS, PC A03/MF AO1. 

The purpose of these studies is to determine the pore (hole) 
size and pore shape distribution in standard bituminous coal samples 
from various Alabama coal seams such as that of the Mary Lee, 
Black Creek and Pratt during and after swelling of the coal with 
different solvents at various temperatures. These samples come 
from the Penn State Coal Sample Bank at Pennsylvania State Uni- 
versity Coal Research Section and from Alabama's Mineral Indus- 
tries. Methods were developed in the laboratory whereby free-radi- 
cal probes of varying sizes can be diffused into the coal under vari- 
ous conditions. These probes can be detected and the environment 
surrounding the probes can be deduced by electron paramagnetic 
resonance (EPR) methods. To date, it has been found that not only 
can the shape and size of the pores be determined, but that the size 
distribution varies from one bituminous coal seam to another, even 
for coal of the same rank, suggesting a different optimal catalyst 
should be used for each seam. The effect of oxygen on the coal 
samples during grinding has been studied; however, the free radical 
technique appears to be insensitive to the presence of oxygen ef- 
fects. The goal is to determine the structural differences between 
various bituminous coals. 
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15585 (PNL-SA—12293) Separation and determination of 
hydroxy-functional polycyclic aromatic hydrocarbons in coal 

materials. Lucke, R.B.; Later, D.W.; Chess, 
E.K. (Pacific Northwest Labs., Richland, WA (USA)). Jan 
1985. Contract AC06-76RL01830. 13p. (CONF-8410225—2). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85007045. 

From 9. international symposiuum on polynuclear aromatic 
hydrocarbons; Columbus, OH, USA (30 Oct 1984). 

Recently, an integrated multiple-stage chromatographic 
method was reported for reducing the chemical complexity of neu- 
tral polycyclic aromatic hydrocarbons (PAH) coal liquid isolates by 
sequentially using distillation, adsorption chromatography and re- 
verse phase high performance liquid chromatography (HPLC) sep- 
aration techniques. In this paper, this approach is extended to the 
separation and characterization of the hydroxy-PAH in coal-de- 
rived materials. Capillary column GC, GC/MS and low resolution 
accurate mass GC/MS were used for the identification of individ- 
ual hydroxy-PAH components in each subfraction. This separation 
method resulted in chemically less complex subfraction which en- 
abled more detailed characterization of both trace level and major 
hydroxy-PAH compounds. It provided isolation of a discrete chem- 
ical class in which hydroxy-PAH with an additional nitrogen, 
oxygen, or sulfur functional group were present. Also, several iso- 
meric hydroxy-PAH were separated into discrete subfractions with 
parent hydroxy-PAH separated from their alkyl species. The utili- 
zation of this separation method to provide HPLC subfractions 
from a coal liquid for biological testing may give valuable informa- 
tion in understanding the effect of the complex sample matrix on 
the biological expression of hydroxy-PAH and difunctional-PAH 
components present in coal-derived process materials. 12 references, 
3 figures, 1 table. 


15586 (TNO-HMT-P—84-25) A prediction method for 
the spontaneous heating of coal. Schmal, D.; Heemskerk, 
A.H.; Van Heuven, J.W.; Duyzer, J.H. (Nijverheidsorgani- 
satie TNO, Delft (Netherlands). Hoofdgroep Maatschappe- 
lijkke Technologie). Jul 1984. 12p. Nijverheidsorganisatie 
TNO, Delft, (Netherlands). Hoofdgroep Maatschappelijke 
Technologie. 

When coal is stored it suffers slow oxidation. This causes 
spontaneous heating, resulting in loss of calorific value and, possi- 
bly, in self-ignition. The reintroduction of coal as a major source of 
energy in the Netherlands and the important part played by Dutch 
harbors in the transhipment of coal have prompted a research pro- 
gram into the various aspects of spontaneous heating. The program 
comprises three parts: laboratory studies of the effect of a number 
of variables on heat generation by ‘steam’ coal (TNO); measure- 
ments in coal piles of temperature, gas composition, gas flow ve- 
locities, and loss of calorific value (KEMA); development of a 
mathematical model describing the process of spontaneous heating 
in a coal pile (TNO). A mathematical model that reliably predicts 
the heating behavior of a coal pile can be used to: prompt measures 
to prevent spontaneous heating; calculate loss of calorific value; re- 
construct the course of events in a coal pile. A brief description of 
the model and the methods of the laboratory measurements is pre- 
sented. Some examples will highlight those variables which play an 
important part in spontaneous heating. It furthermore discusses 
those aspects of the calculations which are important from a practi- 
cal viewpoint. Results of field measurements illustrate the impor- 
tance of the spontaneous heating process from an economic point of 
view: calorific losses in compacted steam coal vary between 0.1 
and 4% per year. Local losses in loosely stored coal were as high 
as 15% annually, even in the absence of ignition. 


15587 Dynamic loss properties of wood. Wert, C.A.; 
Weller, M.; Caulfield, D. (Univ. of Illinois, Urbana). Journal 
of Applied Physics; 56: No. 9, 2453-2458(1 Nov 1984). Con- 
tract AC02-76ER01198. 

Internal friction and dielectric loss measurements have been 
made on wood, on cellulose, and on lignin. A prominent 8 peak is 
seen at 200 K for frequencies around 1 Hz. This peak shifts to 
lower temperatures (near 160 K) when wood is heated to 475 K. 
We propose that this shift signifies molecular changes characteristic 
of the first stages of coalification of wood and lignin. Additional 
comparisons are made with the macromolecular structure of amber, 
oil shale, and synthetic polymers. 
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15588 New chemical structural features of coal. Benja- 
min, B.M.; Douglas, E.C.; Canonico, D.M. (Oak Ridge Na- 
tional Lab., . Fuel; 63: 888-890(Jul 1984). Contract W- 
7405-ENG-26. 

An adaptation of the transalkylation reaction provides a 
means for cleaving alkyl substituents off of the aromatic portions of 
coal as well as extracting aliphatic connecting groups from between 
aromatic clusters. Using reasonably low concentrations of acid cata- 
lysts, the groups are transferred to an acceptor without modifica- 
tion or rearrangement and identified by means of convenient labo- 
ratory procedures. The catalyst in this procedure is trifluorometh- 
anesulphonic acid and toluene is the acceptor. The reaction was 
performed on several samples of coal and gave toluene solutions 
containing a large number of derivatives. Results are reported for 
Wyodak coal. A list of substituents and several new connecting 
groups is recorded. 
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15589 (DOE/FC/10120—1717) Alkaline buffering capac- 
ity of northern plains overburden materials. Final technical 
report. Koob, R.D.; Groenewold, G.H. (North Dakota 
Univ., Grand Forks (USA). North Dakota Mining and Min- 
eral Resources Research Inst.). Oct 1984. Contract AB18- 
80FC10120. 15p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85007772. 

Previous field and laboratory studies indicated a strong cor- 
relation between alkalinity of western fly ash leachate and trace ele- 
ment concentrations. These observations have raised concerns that 
subsurface disposal of fly ash may pose a groundwater contamina- 
tion problem. These concerns would be minimized if a natural neu- 
talization capacity existed in the materials surrounding the fly ash 
disposal sites. The natural carbonate buffer system known to exist 
in this region offered the possibility of providing this neutralization 
capacity. The neutralization capacity of overburden core samples 
obtained at lignite mine disposal sites in west-central North Dakota 
was examined and found to be a function of the concentration of 
the standard base. This eliminated as a sole mechanism of neutral- 
ization of the expected role of the carbonate-bicarbonate buffering 
system. The function of concentration appears to be related to 
cation activity rather than hydroxide equivalence, suggesting that 
cation exchange is an additional source of neutralization capacity. 
Hydrogen ion release provides the necessary conuter-ion to any al- 
kaline species. Total organic content in the overburden materials is 
adequate (6 to 23% by weight) to allow the role of organic to be a 
resonable consideration along with cation exchange on inorganic 
materials such as clays. The contributions to the neutralization ca- 
pacity from these two sources is currently being explored along 
with other possibilities. 2 references, 2 figures, 3 tables. 


15590 (DOE/FE/60365—T1) High temperature gas fil- 
tration research needs. Final report. First, M.W. (Harvard 
Univ., Boston, MA (USA). School of Public Health). 30 
Apr 1984. Contract AC01-83FE60365. 92p. NTIS, PC A05/ 
MF AO1; 1; GPO Dep. File Number DE85003819. 

The purpose of this study is to review important research re- 
sults pertaining to high temperature-high pressure aerosol cleanup 
devices that have been reported by others up to the present, and to 
make recommendations for future research activities designed to 
assist in advancing the technology to its intended function of full- 
scale application for cleanup of flue-gases emitted from pressurized, 
fluidized-bed coal combustors (PFBC). The technical objectives are 
two-fold: (1) protection of gas turbine rotating surfaces and (2) 
compliance with the Environmental Protection Agency's new 
sources performance standards (NSPS) for emissions of particulate 
matter from coal combustion systems. Recommendations are made 
for the following: (1) test facilities; (2) influence of high tempera- 
ture and pressure on aerosol dynamics and collector efficiency; (3) 
collaborative research on materials of construction; (4) dust collec- 
tors in series; (5) provisions for mitigating upset conditions; (6) se- 
lecting the next generation of flyash collectors for the PFBC cy- 
clones, granular bed filters, electrostatic precipitators, and cake fil- 
ters. 158 references. 
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15591 (NERDDP-EG—83-220) Measurement of charge 
of brown coal fly ash particles in electrostatic precipitators. 
Cross, J. (National Energy Research Development and 
Demonstration Council, Canberra (Australia)). 1983. 43p. 
National Energy Research, Development and Demonstra- 
tion Council, Canberra, Australia. 

This report describes an evaluation of the Millikan cell 
method for measuring the surface electric charge and diameter of 
fly ash particles emitted from electrostatic precipitators. Conven- 
tional Millikan cell arrangements in which the particles enter the 
cell through a small hole in the upper plane electrode have been 
found unsuitable for this purpose because of sampling difficulties 
and the likelihood of altering the charge when ash particles contact 
surfaces in the instrument. A new cell configuration in which the 
Millikan cell electrodes are embedded in a Teflon and glass rotary 
valve has been developed and tested. Calibration with uniform 
spheres shows the radius measurement to be accurate to plus or 
minus 10%. Charge measurements are consistent with such meas- 
urements as could be made using other techniques, e.g. Faraday can 
for mean charge per unit mass. Pilot scale plant tests with brown 
coal ashes require thermal heating and insulation of the cell to mini- 
mise problems arising from condensation of moisture present in the 
flue gas. Further pilot scale tests are planned. 


15592 (NERDDP-EG—83-229) Coal mine rehabilitation. 
Dyson, J.R.; Elliot, G.L.; Reynolds, K.C.; Dight, D.C.G. 
(National Energy Research Development and Demonstra- 
tion Council, Canberra (Australia)). 1983. 194p. National 
Energy Research, Development and Demonstration Coun- 
cil, Canberra, Australia. 

Six studies were conducted to evaluate the effectiveness of 
rehabilitation practices which have been used on open cut coal 
mines in the upper Hunter Valley. The studies found that: applied 
fertilizer nutrients would be unlikely to affect groundwater; the dis- 
tribution of salts downward through overburden appeared to be re- 
lated to flood rains and had proceeded to a depth of only 3.0 
metres since 1972; groundwater was unlikely to be affected by any 
broadscale contribution of salts from the studied areas; the quality 
of both groundwater and surface water was not found to be ad- 
versely affected by mining and rehabilitation, but the quality of 
water from both sources was generally unsuitable for stock and 
toxic to most plants; grazing did not affect the amount of soil loss 
measured from revegetated topdressed overburden, revegetated 
overburden or native pasture land, but did reduce the runoff from 
revegetated overburden; soil movement was least on revegetated 
overburden, intermediate on native pasture and revegetated over- 
burden, and greatest on bare overburden; and finally, a one year 
grazing study established that revegetated overburden, revegetated 
topdressed overburden and native pasture were all capable of sup- 
porting approximately at least one beast per two hectares, that all 
animals increased in weight over the period and that the amount of 
ground cover also increased on all sites and was in excess of that 
usually regarded as sufficient to prevent excessive erosion. 


15593 (P3—85-109965/XAB) Coal-ash management in 
Maryland. Final report. Simek, E.M. (Environmental Re- 
sources Management, Inc., West Chester, PA (USA)). Aug 
1984. 33p. NTS, PC A03/MF AOl. 

Some coal ash produced at Maryland power plants is utilized 
or marketed, but most is placed in utility-owned landfills. These 
landfills are designed and operated specifically to handle the ash in 
an environmentally conscientious manner. The ash sites are regulat- 
ed by the Maryland Department of Health and Mental Hygiene in 
order to insure protection of ground- and surface-water resources. 
Presently, all ash sites in the State appear to be performing satisfac- 
torily and are in compliance with regulatory permit provisions. 
Prior to the mid-1970s, ash disposal and utilization practices were 
generally unregulated, and current engineering practices for ash 
placement were often not employed. Certain environmental and 
structural stability concerns have been associated with these older 
sites, yet studies indicate that none are of lingering concern. 


15594 (PB—85-110880/XAB) Literature review of coal- 
refuse dikes. Final report. Samarasinghe, M.; Huang, Y.H. 
(Kentucky Univ., Lexington (USA). Inst. for Mining and 
Minerals Research). Nov 1980. 83p. (IMMR—80-051). 
NTIS, PC A05/MF AO1. 
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mage in part by Kentucky Energy Cabinet, Lexington. 
ie objective of this report is to present a review of recent 
developments in the design and construction of coal-refuse dikes, 
focusing on their geotechnical aspects. 


0109 Environmental Aspects 


REFER ALSO TO CITATION(S) 15592, 17229 


15595 (BNL—35870) Anaerobic microbial transforma- 
tions in subsurface environments: iterative laboratory-field re- 
search. Francis, A.J. (Brookhaven National Lab., Upton, 
NY (USA)). Dec 1984. Contract AC02-76CH00016. 4p. 
(CONF-841244—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85006733. 

From Design of field scale experiments: subsurface transport 
of organics; Princeton, NJ, USA (17 Dec 1984). 

The objective was to evaluate the significance of anaerobic 
microbial processes involved in the transformation and transport of 
chemical substances in the subsurface environments. The paper dis- 
cusses the anaerobic microbial dissolution of trace metals from 
model substrates as well as from field samples. (ACR) 


15596 (ORNL/FETEP—5) Environmental, health, and 
safety assessments for direct coal liquefaction. Volume 5. 
Physicochemical measurements of process streams, 

and emissions. Clark, B.R.; Roseberry, L.M.; Rubin, IB. 
(Oak Ridge National Lab., TN (USA)). Feb 1985. Contract 
AC05-840R21400. 40p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE85007389. 

Chemical and physical measurements made on materials 
from direct liquefaction processes are reviewed and summarized. 
The development of a computerized data base utilized to generate 
this report is described. Critical examination of the data has re- 
vealed significant lessons. These lessons are summarized and re- 
maining important research needs in the area of physicochemical 
measurements are delineated. Information on SRC processes is used 
most extensively but some data from other direct liquefaction proc- 
esses are included as well. 57 references. 


15597 (PB—85-110443/XAB) Effects of repeated blasting 
on a wood-frame house. Report of investigations/1984, Stagg, 
M.S.; Siskind, D.E.; Stevens, M.G.; Dowding, C.H. (Bureau 
of Mines, Twin Cities, MN (USA). Twin Cities Research 
Center; Northwestern Univ., Evanston, IL (USA). Dept. of 
Civil Engineering). 1984. 91p. (BM-IC—8896). NTIS, PC 
A05/MF AOl1. 

Library of Congress catalog card No. 84-7651. Prepared in 
cooperation with Northwestern Univ., Evanston, IL, Dept. of Civil 
Engineering. 

The Bureau of Mines arranged to have a wood-frame test 
house built in the path of an advancing surface coal mine so it 
could investigate the effects of repeated blasting on a residential 
house. Structural fatigue and damage were assessed over a 2-yr 
period. The house was subjected to vibrations from 587 production 
blasts. Later, the entire house was shaken mechanically to produce 
fatigue cracking. Failure strain characteristics of construction mate- 
rials were evaluated as a basis for comparing strains induced by 
blasting and shaker loading to those induced by weather and house- 
hold activities. 


15598 (PB—85-112027/XAB) Methane emissions from 
US coal mines in 1980. Information circular/1984, Grau, 
R.H. III; LaScola, J.C. (Bureau of Mines, Pittsburgh, PA 
(USA). Pittsburgh Research Center). 1984. 20p. (BM-IC— 
8987). NTIS, PC A02/MF AO1. 

7 of Con, catalog card No. 84-600148. 

This Bureau of Mines report contains a tabulation of meth- 
ane emissions during 1980 for all coal mines located in the United 
States with emissions greater than 0.1 million cubic feet per day. 
Listed for each mine are methane emission quantity, location, and 
coalbed. The report also compares records of 1975 and 1980 and 
describes relationships between emissions in 1980 and the Bureau's 
coalbed gas content data on 11 mines. 
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15599 (PML—1984-C7) Tracer aerosol generator: feasi- 
bility study. Part 1. The effect of the heterodispersity of the 
tracer aerosol and estimation of the required source strength 

generator. Oeseburg, F. (Prins Maurits Lab. TNO, 
Rijswijk (Netherlands)). 1984. 103p. (In Dutch). Prins 
Maurits Lab. TNO, Rijswijk (Netherlands). 

The effect of the heterodispersity of the tracer aerosol on 
the results to be expected within the framework of the OWS-2.1- 
project (sampling efficiency of instruments for the measurement of 
particulate matter) and the project ‘Validation of models for the at- 
mospheric dispersion of coal dust, using tracer aerosols (TVS- 
project)’ (still to be programmed) was determined by means of a 
computer simulation. The required source strength of the aerosol 
generator was also estimated by using a simulation. During the sim- 
ulation process two particle size distributions were handled to de- 
scribe the regular particles. These distributions were represented by 
‘zero-order-logarithmic-distributions’. The transport of the tracer 
aerosol from the source to the measuring instruments was described 
by means of a modified Gaussian plume model, in which the depo- 
sition velocity of the particles was taken into account. Provisional 
sampling efficiencies were used during the calculation of the masses 
collected by the instruments. These were obtained from literature. 
The detection limit of the method of (chemical) analysis, the blanks 
of the filters of the instruments and the background concentration 
of the tracer aerosol were regarded as limiting factors during the 
calculation of the minimum source strength of the aerosol genera- 
tor. Bouncing of particles as a result of too high a loading of the 
rotorod was taken into account in the calculations of the maximum 
source strength. For this purpose a simple mechanistic model simu- 
lating the consequences of bouncing was developed. The required 
source strength was determined on the basis of the minimal and 
maximal values. 


15600 (TNO-HMT—84-01340) Inventory and judgement 
of the international state-of-the-art concerning emissions and 
emission factors of fugitive dusts by coal handling. Visser, 
G.T. (Hoofdgroep Maatschappelijke Technologie TNO, 
Apeldoorn (Netherlands)). May 1984. 209p. (In Dutch). 
Hoofdgroep Maatschappelijke Technologie TNO, Apel- 
doorn (Netherlands). 

In this study a survey and evaluation is given of internation- 
ally available knowledge relating to the emissions of wind-dispersed 
coal dust during coal handling and storage and the possible applica- 
bility to the situation prevailing in the Netherlands of the emission 
factors derived from literature hereon. Both field measurements to 
determine total emissions and emissions for each particular activity 
or emission source and wind tunnel and laboratory measurements 
are dealt with. It can be concluded from this study that there are 
hardly any reliable emission factors for coal handling and storage 
that are applicable to Dutch conditions, either for total emissions or 
with reference to the various individual emission sources. Thus, de- 
pendent on the various quantities of influence determining the emis- 
sion and the local situation and management, values for total emis- 
sion are found in the literature ranging from 1 to 5000 microgram/ 
m/sup 2/s. For conditions obtaining in the Netherlands with damp 
coal the emission level will probably be in the lower half of this 
range. The spread in emission factor values for the different emis- 
sion sources is generally large, the documentation of the measure- 
ments often insufficient, and in many cases essential data are lacking 
that are required to appreciate the emission factors and, if neces- 
sary, extrapolate them to different situations. The results of wind 
tunnel and laboratory measurements known so far mainly give qual- 
itative information on the various relationships between emissions 
and quantities of influence, and the spread in the few known quanti- 
tative measuring data is considerable. 
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REFER ALSO TO CITATION(S) 15610, 15938, 16383 


15601 (NERDDP-EG—83-233) Standardization of bore 
core distributions for use in coal mine geology. Ward, C.R. 
(National Energy Research Development and Demonstra- 
tion Council, Canberra (Australia) 1983. 234p. National 
Energy Research, Development and Demonstration Coun- 
cil, Canberra, Australia. 
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Based on the features of a representative suite of samples 
from the Western Coalfield of N.S.W., a classification of non-coal 
sedimentary rocks has been developed to enable more systematic 
reproducable collection of geologic data during drilling progammes 
for coal exploration and mine development. Description of rock 
strata under the classification requires selection of the most appro- 
priate combination, from a small number of terms, to indicate the 
texture, gross composition, minor constituents and structures 
present in the interval in question. The terminology used is consist- 
ent with that already accepted by geologists of the NSW coal in- 
dustry, and, with the aid of suggested mnemonic abbreviations for 
the individual features, descriptions can be readily input to elec- 
tronic data processing systems. A series of photographs, illustrating 
the features used in the classification and the most common combi- 
nations of these features in the Western Coalfield, has also been 
compiled in the form suitable for publication. Quantitative data on 
the geomechanical properties of the various materials are given, 
based on methods appropriate to drill cores, and, although rare, fea- 
tures associated with particularly weak or unstable rocks are indi- 
cated. Extension of the study is recommended to determine the 
suitability of the classification for use in other parts of the Sydney 
Basin and the significance of the various combinations of features in 
compiling sedimentary models for Australian coal bearing succes- 
sions. 


15602 (PB—85-112019/XAB) Resource characterization 
series (final). Hower, J.C.; Wild, G.D. (Kentucky Univ., 
Lexington (USA). Inst. for Mining and Minerals Research). 
Jan 1981. 34p. (MMR—80-056). NTIS, PC A03/MF AO1. 

Sponsored in part by Kentucky Energy Cabinet, Lexington. 

Coals from the Princess Reserve District in northeastern 
Kentucky were obtained from the R-series cores and from Ken- 
tucky Geological Survey collections. The coals span the strati- 
graphic section from the Bruin coal near the base of the Breathitt 
Formation to a coal near the top of the Conemaugh Formation. 
The Princess District coals are high volatile C and B bituminous. 
High volatile A bituminous coals occur in southern Lawrence 
County. Reflectance highs and reactive maceral lows were noted in 
the Princess 3 and Princess 7 coals in along a north-south trend 
which may be parallel to the Waverly Arch. 


15603 (USGS/WRI/OFR—81-537) Hydrology of Area 3: 
Eastern Coal Province, Pennsylvania. Herb, W.J.; Shaw, 
L.C.; Brown, D.E. (Geological Survey, Harrisburg, PA 
(USA). Water Resources Div.). Sep 1981. 120p. USGS 

File Service, Box 25425, Denver Federal Center, 
Denver, CO 80225. File Number TI85901083. 


The Eastern Coal Province is divided into 24 hydrologic re- 
porting areas. The divisions are based upon hydrologic factors, lo- 
cation, size, and mining activity. Hydrologic units (drainage basins) 
or parts of units are combined to form each area. Area 3 is located 
in the northern part of the Eastern Coal Province in the lower Al- 
legheny River basin and covers an area of 4077 square miles. Area 
reports are designed to be useful to mining companies, their con- 
sultants, and regulatory authorities by presenting information con- 
cerning existing hydrologic conditions and identifying additional 
sources of hydrologic information. The hydrology of the area is 
presented in the format of a brief text and accompanying 
illustration(s) on a single water-resource related topic. A special 
network was established to collect hydrologic data in coal-bearin, 
areas. Seventy-three monitoring stations (synoptic sites) were estab- 
lished in Area 3. Water samples are collected at these sites two or 
three times annually. Samples are analyzed for specific conduct- 
ance, pH, acidity, alkalinity, dissolved and total iron, dissolved and 
total manganese, dissolved sulfate, residue on evaporation, and 
other properties. Similar samples are collected at six gaging stations 
6 to 9 times annually. Streams indicating acid-mine drainage were 
most common in the Redbank and Blacklick Creek basins, and the 
Conemaugh and lower Kiskiminetas River basins. Sixteen of the 73 
synoptic sites had pH, acidity-alkalinity, total iron, total manganese, 
and dissolved sulfate which all were indicative of acid-mine drain- 
age. When all synoptic sites in Area 3 were considered, there was a 
close relationship between specific conductance and dissolved 
solids. Sampling at other water-quality stations indicated that spe- 
cific conductance, pH, iron, manganese, and sulfate can show con- 
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siderable variability from stream to stream, and with time for a 
single stream. 29 references, 29 figures, 12 tables. 


15604 (USGS/WRI/OFR—81-636) nig of Area 
25; eastern region, Interior Coal Province, Illinois. Zuchls, 
E.E.; ee G.L.; Peart, D.B.; Fitzgerald, K.K. (Geological 
Surv: peign, IL (USA). Water Resources Div.). Sep 
1981. Syn us USGS Open File Service, Box 25425, Denver 
Federal Center, Denver, CO 80225. File Number 
T185901068. 

A nationwide need for information characterizing hydrologic 
conditions in mined and potential mine areas has become para- 
mount with the enactment of the Surface Mining Control and Rec- 
lamation Act of 1977. This report is designed to be useful to the 
mine owners, mine operators, and others by presenting information 
about the existing hydrologic conditions and by identifying sources 
of hydrologic information. General hydrologic information is pre- 
sented using a brief text with an accompanying map, chart, graph, 
or other illustration for each of a series of water-resources-related 
topics. The summation of the topical discussions provides a descrip- 
tion of the hydrology of the area. Study area 25 is located in west- 
central Illinois. It includes parts of three physiographic divisions; 
the Galesburg Plain, the Springfield Plain, and the Bloomington 
Ridged Plain. The drainage basins in the area are the Spoon River, 
Sugar Creek, Kickapoo Creek, and small tributaries to the Illinois 
River. Coal is found in Pennsylvanian rocks underlying most of the 
study area. Water from surface-water impoundments and rivers 
makes up 97 percent of all the water used. Precipitation averages 
34 to 35 inches across the area with about 22 inches occurring from 
April to September. The US Geological Survey operates a network 
of eight hydrologic monitoring stations in the study area. Stream- 
flow, water levels, and water-quality data are collected. The major 
hydrologic problems related to surface mining are degradation of 
water quality and sedimentation. Water quality can be altered as a 
result of drainage of mine sites into the surrounding area and into 
the streams. Natural conditions may neutralize acidic waters but in- 
creased concentrations of dissolved trace elements can remain in 
the waters. High rates of sedimentation can result from the lack of 
soil cover and the disturbed conditions left by mining operations. 


15605 (USGS/WRI/OFR—82-1005) Hydrology of Area 
30, Eastern Region, Interior Coal Province, Illinois and Indi- 
ana, Wangsness, D.J. (Geological Survey, Indianapolis, IN 
(USA). Water Resources Div.). Mar 1983. 1 S Geo- 
logical Survey, Box 25425, Federal Center, ver, CO 
80225. File Number TI85900587. 

This report on hydrologic conditions and identification of 
sources of hydrologic informaton is designed particularly for use by 
mine owners, mine operators, and consulting engineers. The report 
format consists of brief texts and supporting illustrations or tables 
on a series of hydrologic topics that describe the hydrology of 
Area 30. The physiography is characterized by lowland plains, 
except for small upland areas in the south and the east. Average 
elevation ranges from 400 feet in the south to 800 feet in the north. 
The major rivers draining Area 30 are the Vermilion, Embarras, 
and Wabash. Records of stream and river discharges indicate that 
the dominant factor affecting average annual flow is size of drain- 
age area. Low flow is highly variable, depending upon the physiog- 
raphy and the extent of the surficial aquifer. In the absence of surfi- 
cial aquifers, low flow is minimal. Yields from sand and gravel 
aquifers range from 5 to 3000 gallons per minute and generally 
exceed those from bedrock aquifers. The aquifers discharge by 
seepage into streams, evapotranspiration, springs, and pumping. The 
annual seepage rate during periods of normal precipitation is about 
0.40 cubic foot per second per square mile of drainage area or less. 


15606 Micropetrographic characterization 
Cohen, A.D. (Los Alamos National Lab., NM). pp ssid 
of International symposium on peat utilization. 
C.H.; Spigarelli, S.A. (eds.). Bemidji, MN, USA; Bemidji 
State University (1983). (CONF-8310170—). 

From International symposium on peat utilization; Bemidji, 
MN, USA (10 Oct 1983). 

Peats collected from Minnesota, Maine, North Carolina, and 

Georgia vary considerably in their microscopic characteristics. 
These characteristics include color, opacity, fluorescence, birefrin- 
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gence, botanical composition, mineralogical composition, and rela- 
tive proportions of: 1) inclusions and secretions (waxy, tanninifer- 
ous, and resinous substances); 2) translucent cell wall substances 
(lignocellulosic material); 3) opaque cell wall substances (charcoal 
and other highly oxidized matter); and 4) fine-grained to amor- 
phous, humified substances. These parameters were quantified by 
point-counting along equally-spaced transects across each slide. 

analyses of these point-counts suggest that certain of 
perc ten ry ga paneer 
(such as gasification yield, dewatering potential, wet carbonization 
yield, volatile matter content, calorific value, and organic chemical 
yield). For instance, peats with the highest percentage of birefrin- 
gent ingredients and translucent cell wall substances produce the 
greatest amounts of volatile matter; whereas, peats with the highest 
amounts of opaque cell wall substances and fine-grained humified 
materials have the lowest volatile matter contents. Tests to yield in- 
formation with which to correlate micropetrographic characteris- 
tics with additional industrial properties are just beginning. 7 refer- 
ences, 6 figures. 


0120 Mining 
REFER ALSO TO CITATION(S) 15625, 15709 


15607 (ACIRL-PR—84-12) Review of techniques for 
monitoring and modelling roadway stability and roof support 
systems. Richmond, A.; Mikula, P.; Ivanovic, D. (Australian 
Coal Industry Research Labs. Ltd., North Ryde). 1984. 64p. 
Australian Coal Industry Research Labs. Ltd., North Ryde, 
Australia. 

Roof control in underground coal mining is an essential and 
major factor which affects both the productivity of the coal extrac- 
tion operation and the safety of the mine workforce. The develop- 
ment and use of practical techniques for quantitative evaluation of 
roof support systems is described. These include both underground 
geotechnical roadway monitoring systems, and numerical modelling 
methods for design and evaluation of roof control methods. 


15608 (NERDDP-EG—83-208) Self tramming face 
shield. Clark, D.A.; Filipowski, A. (National Energy Re- 
search Development and Demonstration Council, Canberra 
(Australia). 1983. 16p. National Energy Research, Develop- 
ment and Demonstration Council, Canberra, Australia. 

A NERDDC sponsored project was initiated by BHP in 
1979 and amended in 1980 to investigate the possibility of designing 
an advancing roof support system for coal mines which would 
permit coal production with continuous miners and simultaneous 
permanent support of the roadways. The specific aims of the 
project were not able to be realised within the restrictive param- 
eters of the project description, in that the area required for the op- 
eration of the continuous miner was in conflict with the area re- 
quired for the installation and operation of the roof support system 
in the immediate face area. The major finding of the project was 
that self advancing roof support systems have now been developed 
to the extent that they can be successfully operated with coal pro- 
duction equipment which is not strictly classified as continuous 
miners. 


15609 (NERDDP-EG—83-210) Longwall mining. Fili- 

powski, A.; Bof, J. (National Energy Research Develop- 
ment and ‘Demonstration Coun Canberra (Australia)). 
1983. 146p. National Energy Research, Development and 
Demonstration Council, Canberra, Australia. 

The longwall mining NERDDC project No. 81/1413 con- 
ducted by BHP Collieries Research from 1978 to 1983, concentrat- 
ed on two main objectives: assessment of longwall roof support ef- 
ficiency at Appin Colliery, and determination of the range and 
magnitude of the front abutment stress at Appin No. 6 longwall and 
Corrimal No. 2 longwall. The first objective involved hydraulic 
chock pressure measurements and theoretical investigations into 
probable vertical loads in local conditions. Results revealed that the 
hydraulic chock roof supports being used at the time were inad- 
equate and needed replacement. This resulted in the introduction of 
the chock shield type longwall roof support at Appin Colliery 
which then proved successful. The second objective relating to the 
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front abutment stress investigations comprised roof to floor conver- 
gence measurements and stress change evaluations within a long- 
wall block. Convergence stations were installed in the gateroads 
and adjacent headings. Stress changes were monitored by means of 
hydraulic cells and IRAD vibrating wire cells installed at varying 
pre-determined depths in the longwall block and adjacent pillars. 


15610 (NERDDP-EG—83-228) Correlation of informa- 
tion and compilation of NSW coal seam methane characteris- 
tics. Ellicott, C.W. (National Energy Research Develo 
ment and Demonstration Council, Canberra (Australia)). 
1983. 91p. National Energy Research, Development and 
Demonstration Council, Canberra, Australia. 

Procedures and results are presented from an investigation of 
techniques for determining the in situ gas content and composition 
of coal seams. This work was conducted both in conjunction with a 
Department of Mineral Resources coal exploration drilling program 
and underground at West Cliff Colliery. Compatibility has been 
demonstrated between the aims of exploration for geological pur- 
poses and for gas assessment. The feasibility of a more cost effec- 
tive means of gas content determination in underground conditions 
has been demonstrated. Recommendations are given for further 
work. An extensive bibliography is included. 


15611 (NERDDP-EG—83-231) New mining methods: 
single entry. Wallman, D. (National Energy Research De- 
velopment and Demonstration Council, berra (Austra- 
lia)). 1983. 73p. National Energy Research, Development 
and Demonstration Council, Canberra, Australia. 

As one of the projects for which NERDDP provided funds 
to study new mining methods, Australian Coal Industry Research 
Laboratories Ltd. (ACIRL) has investigated single entry develop- 
ment in underground coal mines and introduced and demonstrated 
the method in Australia. Over the duration of the project ACIRL 
has studied overseas single entry development practice, involved 
and sought the approval of the N.S.W. Chief Mines Inspector and 
his department, the Joint Coal Board, the Colliery Managers Asso- 
ciation and the underground coal mining unions, and finally suc- 
cessfully designed and demonstrated the method at an underground 
coal mine. Three single entry roadways have been driven at Ella- 
long Colliery, near Cessnock, N.S.W. The machine used to drive 
two of the headings was the Dosco In Seam Miner (ISM), leased 
by ACIRL. The other was driven by a Dosco Dintheader. Part of 
the project work has been to field test and assess performance of 
the In Seam Miner which was the first of its kind in Australia. As a 
result of the ACIRL research project, single entry development has 
now become an accepted means of roadway development in Aus- 
tralian coal mine planning and practice. 


15612 (NERDDP-EG—83-234) Prediction, prevention 
and/or control of outbursts. Truong, D.; Gray, I.; Hebble- 
white, B. (National Energy Research Development and 
Demonstration Council, Canberra (Australia)). 1983. 366p. 
National Energy Research, Development and Demonstra- 
tion Council, Canberra, Australia. 

In order to study the problem of outbursts in coal mines, the 
identity of predicting potential conditions and locations for their 
occurrence, and more particularly control or prevent them, ACIRL 
has concentrated on three dominant factors: gas, geology and 
stress. The work described in this report addresses the role of these 
factors in outbursts, and particularly gas, with gas drainage seen as 
the primary means of outburst control in Australia. Numerous labo- 
ratory, numerical and experimental underground techniques have 
been developed and demonstrated for determining gas and stress re- 
lated characteristics of coal seams. The application of these tech- 
niques is described by way of three field trials at Bowan No.2 Col- 
liery, Collinsville, Leichhardt Colliery and Moura No.4 Mine, all in 
Queensland. The development and application of a prototype 
downhole rig for use in surface exploration boreholes to determine 
seam, and gas properties such as pressure, flow, composition, is also 
described. 
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(USGS-CIRC—876) Subsidence from underground 
mining: environmental analysis and planning considerations. 
Lee, F.T.; Abel, J.F. Jr. (Colorado School of Mines, 
Golden (USA)). 1983. 32p. US Geological Survey, 604 
South Pickett St., Alexandria, VA 22304. File Number 
TI85900596. 

Subsidence, a universal process that occurs in response to 
the voids created by extracting solids or liquids from beneath the 
Earth's surface, is controlled by many factors including mining 
methods, depth of extraction, thickness of deposit, and topography, 
as well as the in situ properties of the rock mass above the deposit. 
The impacts of subsidence are potentially severe in terms of 
damage to surface utility lines and structures, changes in surface- 
water and ground-water conditions, and effects on vegetation and 
animals. Although subsidence cannot be eliminated, it can be re- 
duced or controlled in areas where deformation of the ground sur- 
face would produce dangerous or costly effects. Subsidence predic- 
tion is highly developed in Europe where there are comparatively 
uniform mining conditions and a long history of field measure- 
ments. Much of this mining has been carried out beneath crowded 
urban and industrial areas where accurate predictions have facilitat- 
ed use of the surface and reduced undesirable impacts. Concerted 
efforts to understand subsidence processes in the United States are 
recent. Empirical methods of subsidence analysis and prediction 
based on local conditions seem better suited to the current state of 
knowledge of the varied geologic and topographic conditions in 
domestic coal mining regions than do theoretical/mathematical ap- 
proaches. In order to develop broadly applicable subsidence predic- 
tion methods and models for the United States, more information is 
needed on magnitude and timing of ground movements and geolog- 
ic properties. 


15614 Technical and economic analysis of coalbed meth- 
ane recovery in the Piceance Basin. Al-Saadoon, F.T.; Bryer, 
C.W. (Texas A & I Univ., Kingsville). Energy Progress; 4: 
No. 3, 162-169(Sep 1984). 

The Federal Government and the mining industry have de- 
veloped techniques for draining methane from coalbeds prior to the 
start of underground coal mining operations. The techniques are 
discussed. 


15615 (HSE-Trans—7264) Scientific methods for fire 
protection in coal mines. Kozlyuk, A.I.; Grin, G.V.; Kush- 
narev, A.M. (Health and Safety Executive, London (UK)). 
3 Mar 1980. Translation source information not available . 
(CONF-7710198—13-Trans.). 17p. NTIS (US Sales Only), 
PC A02. File Number DE85900898. 

From 17. international conference of mining safety research; 
Varna, Bulgaria (3 Oct 1977). 

The safety at work of Soviet miners largely depends on the 
effectiveness of the fire protection system in mines and on the pro- 
phylactic measured aimed at liquidating the causes of underground 
fires and at localizing flareups within the confined space of the 
mining operation. The danger from fire in mines increases with the 
introduction of mechanization, of new electrical machinery and in- 
stallations, of longer conveyer belts and, finally, as the coal face 
moves to greater depths. An analysis of statistical data shows that 
during 1966-75 the total number of accidents, including under- 
ground fires which comprise more than one half of all accidents in 
mines, dropped systematically. Underground fires can turn to disas- 
ters if the fire protection systems are ineffective or if they are put 
into action too late. Fire disorganizes exploitation, devalues the 
mineral resources and limits the processing of coal reserves already 
prepared for mining thus causing great financial losses to the gov- 
ernment and, most important of all, accidents and the loss of human 
life. It is therefore obvious that the correct organization of fire pro- 
tection plays a decisive part in reducing the fire danger in coal 
mines. 





2121 / ERA-10/9 


0130 Transport And Handling 


REFER ALSO TO CITATION(S) 15537, 15549, 15579, 15600 


15616 (CONF-840805—26) Large-scale peat feed prepa- 
ration. Biljetina, R.; Laurens, R.M.; Sheng, T.R.; Bair, W.G. 
ag or of Gas Technology, Chicago, IL (USA)). 1984. 

p. Inst. of Gas Technology, 3424 South State Street, Chi- 
wan IL 60616. File Number T185900584. 

From 188. meeting of the American Chemical Society; 
Philadelphia, PA, USA (26 Aug 1984). 

Data collected during an operating period which processed 
over 2000 tons of as-received Minnesota peat have shown that peat 
can be dried, screened and finely ground in a reliable and safe 
manner. Moisture reduction to as low as 5 wt % can be obtained in 
properly designed systems without chemical degradation of the 
product. Some reduction in the size distribution of the Minnesota 
peat did occur during the drying operation. In addition, the mois- 
ture content of the product is not completely homogeneous. Mois- 
ture content does vary with particle size, however, chemical com- 
position does not vary significantly with particle size. These find- 
ings were subsequently used in evaluating process and equipment 
requirements for downstream operations in the gasification pilot 
plant. Segregation, for instance, of the product peat was discour- 
aged in order to ensure uniform levels of moisture in the feed to 
the gasifier. 4 references, 4 figures, 5 tables. 


15617 (DOE/FE/20036—T1) [Initiation of strategic as- 
sessment of fossil options, Phase 2]. 

report, November 1981-February 1982. Kocur, G; Adler, 
T.J. (Dartmouth Coll., Hanover, NH (USA). Thayer School 
of Engineering). 23 Feb 1982. Contract AC01-81FE20036. 
10p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85006770. 

The export coal transportation study has proceeded through 
the first two subtasks. Figure 1 shows a comparison between past 
and projected US coal export demand and US port coal transship- 
ment capacities. Projected export demand was taken from the MIT 
World Coal Study, and projected port capacities were determined 
primarily by personal communications with port managers. Table 1 
details projected 1990 capacities at each major port, with a maxi- 
mum-minimum range indicating undertain projects. The obvious 
observation from these data is the massive discrepancy between 
projected capacities and projected export movements. It is very 
likely that many ports have publicized ambitious expansion plans in 
order to discourage competing ports from expanding. In addition, 
the excess port capacity could be used for exports of, for example, 
iron ore and grain. Nonetheless, Fig. 1 does indicate some need to 
determine which subset of ports will lie on the most cost-effective 
routing from mine to ultimate destination and which thus deserve 
the largest investments. The survey of rail export (steam) coal rates 
began with an identification of representative mines (13) to port 
(19) movement (total of 54 allowable). Per carload rail rates were 
then obtained for approximately 25 of these movements. Regression 
analyses were performed relating these rates to shipping distance, 
and other factors. 1 figure, 1 table. 


15618 (DOE/FE/20036—T2) Export coal movements. 
Progress report, February-June 1982. Adler, Td. (Dart- 
mouth Coll., Hanover, NH (USA). Thayer School of Engi- 
neering). 16 Jun 1982. Contract AC01-81FE20036. 3p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85006768. 

The major effort over this period was spent in further analy- 
sis of export coal transportation costs and port capacities. The large 
number of previously completed related studies (e.g., EPRI net- 
work study, Appalachian Regional Commission studies, world coal 
demand studies) were compiled along with data obtained from peri- 
odicals and with original data collected as part of this research 
project. To date, information gathering has focussed on seven areas: 
(1) forecasts of world coal demand; (2) US port capacities; (3) US 
coal production levels and prices; (4) US rail rates; (5) ocean trans- 
port rates; (6) foreign ports and foreign transportation costs; and (7) 
regulatory climate. 
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15619 (DOE/FE/60181—108) Washability data base of 

very fine western coals. Brown, D.J.; Dockter, B.A.; Mitch- 
ell, M.J. (North Dakota Univ., Grand Forks (USA). ’ Energy 
Research Center; USDOE Pittsburgh Energy Technolo 
Center, PA). Feb 1985. Contract FC21-83FE60181. 1 
(CONF-850211—5). Lite PC A02/MF A0l1; GPO Dep. 
File Number DE8500777 

From 114. AIME i meeting (includes Society of 
Mining Engineers); New York, NY, USA (24 Feb 1985). 

Coal cleaning traditionally has been associated with reducing 
pyrite and other mineral matter from high-rank eastern coals. To 
date, insignificant quantities of western coals have been cleaned 
before utilization and limited data on their washability characteris- 
tics exist. Because of this lack of data, it is difficult to predict how 
these coals will react to standard washing techniques. To develop a 
data base on cleaning western coals, the Department of Energy ini- 
tiated a washability study for both conventional and fine-size 
ranges. The study involves float-sink analyses of 156 samples from 
many regions of the western United States and includes coals from 
major producing fields of economic importance. Most of the coals 
studied are low-rank but a few high-rank samples from the west are 
also included. Figure 2 shows the location and number of samples 
collected from each state. The work was performed at both the 
Pittsburgh Energy Technology Center (PETC) and the University 
of North Dakota Energy Research Center (UNDERC). PETC per- 
formed the testing on coal crushed to 1-1/2 in. x 0, 3/8 in. x 0, and 
14 mesh x 0. UNDERC is gathering data on the fractions sized to 
65 mesh x 0, 200 mesh x 0, and 325 mesh x 0. To date, UNDERC 
has tested 48 samples and selected results of the study on some of 
those fine-sized samples are presented in this paper. Preliminary re- 
sults indicate that low-rank western coals benefit from the float-sink 
technique, but float yields at the lower specific gravities may be 
small. Bituminous western coals can be reduced in ash while pro- 
ducing excellent recoveries at intermediate specific gravities. Cer- 
tain Oklahoma coals can be de-ashed by float-sink methods to levels 
that show promise for production of a special-purpose fuel for ad- 
vanced combustion systems. 1 reference, 6 figures, 4 tables. 


15620 (DOE/MC/20122—1722) Conceptual desig2 and 
ee a ee ee 
water mixture. Topical report, September 

1984. Im, C.J.; Wolfe, R.A. (UCC Research Corp., Bristol 
VA (USA)). Feb 1985. Contract AC21-83MC20122. 44p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE85007298. 

This is the final report on the conceptual process design as 
part of the project on The Development, Testing, and Manufacture 
of an Ultra-Clean Coal/Water Mixture (UCCWM) conducted 
under sponsorship of Morgantown Energy Technology Center of 
the US Department of Energy. The objective of the conceptual 
process design is to develop the cost production of an ultra-clean 
coal/water mixture based upon its specification of less than 1% ash, 
less than 44 micron top particle size with minimum 60% coal load- 
ing. To meet the required specifications, Elkhorn seam coal, one of 
the lowest inherent ash coals, which is produced in the Eastern 
Kentucky area, was selected and cleaned by a two-stage physical 
process: (a) heavy media washer near 1.30 specific gravity separa- 
tion, and (6) column flotation after grinding the heavy media 
washer product by a ball mill to -100 mesh. In order to micronize 
the coal/water mixture, the flotation product was processed 
through a stirred ball mill. The capacity basis of the coal cleaning 
and slurry manufacturing plant was to supply the UCCWM fuel for 
operating a typical 100 MW gas turbine continuously. The raw coal 
feed rate to the cleaning plant was 300 tons per hour and the final 
UCCWM fuel production was 70 tons per hour by dry coal basis. 
In addition to that, two by-products, boiler grade CWM and 1/4 
inch x 0 coal, are obtained. Economic analysis showed that the 
total capital cost for the plan was $30,614,000 and the final gas tur- 
bine grade CWM cost estimate was $3.96/MBTU in 1984 dollars 
F.O.B. plant. If we assume that the potential market for the fuel is 
located in the Northeastern United States, the delivered fuel is « 
mated to be $5.44/MBTU. 2 references, 1 figure, 4 tables 





onthly report. Berggren, (AMAX i 
Research and Geotnemeek es Inc., Golden, CO (USA)). 22 
Feb 1985. Contract AC21-83MC20700. 5p. NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number D 5007033. 

Test work centered on investigation of HCI leaching param- 
eters. Some initial hot-water leaching tests were also performed. 


15622 (DOE/PC/70003—T3) Coal 
stage Quarterly report, July 1-September 30, 
1984. Derb: F.J.; Luckie, P.T. (Pennsylvania State 
Univ., Univer Park’ (USA). Coll. of Earth and Mineral 
Sciences). 1984. Contract FG22-84PC70003. 28p. NTIS, PC 
A03/MF A01; GPO Dep. File Number DE85002403. 

The overall objectives of the contract are to investigate the 
fundamental problems and technical feasibility of selectively sepa- 
rating coal constituents and to determine the effects of the substan- 
tial removal of inorganic components or individual macerals on 
coal liquefaction. To achieve these aims, the following specific 
tasks will be undertaken: (1) procurement, characterization and 
storage of coals and solvents; (2) coal pretreatment; (3) character- 
ization of size density fractions; and (4) coal liquefaction research. 
Over the last quarter final decisions have been made concerning the 
coal samples required for pretreatment and liquefaction research. 
Samples of -1/4” subbituminous and bituminous coals have been ob- 
tained from the Penn State Coal Sample Bank. In addition large 
blocks of similar coals have been made available from which ma- 
ceral concentrates will be obtained by hand-picking vitrain and 
fusain lithotypes. The remaining blocks of whole coal will then be 
used in both parts of the program. As part of a continuing literature 
survey on coal pretreatment methods, the results of an extensive 
review on oil agglomeration techniques are presented in this report. 
Studies have been continued in the characterization of size density 
fractions of an Illinois No. 6 coal sample, previously systematically 
reduced in size and fractionated by specific gravity. The results 
show additional evidence that petrographic composition can be sub- 
stantially modified by the size-fractionation technique. Construction 
of the autoclave system is proceeding at a reasonable rate. 23 refer- 
ences, 2 figures, 3 tables. 


15623 (DOE/PC/70061—2) Polydisperse coal slurry rhe- 
ology. Quarterly report. Probstein, R.F. (Massachusetts Inst. 
of Tech., Cambridge (USA)). Jan 1985. Contract FG22- 
84PC70061. 8p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85007367. 

In the previous quarter analyses of coal particle size distribu- 
tions for a large number of coal-water slurries for which the parti- 
cle sizes range from about 1 to 300 microns have shown the parti- 
cle size distributions to be relatively sharply divided between a 
coarse fraction and a fine fraction when the fractions are based on 
particle number. The particle size dividing the two fractions was 
found to be about 6 microns and the ratio of coarse to fine volume 
fraction was found to be very close to 4 for all the slurries exam- 
ined. The fine fraction is made up of particles which are affected 
by Brownian motion and have a colloidal behavior in contrast to 
the coarse fraction which is subjected to gravitational forces. In 
this reporting quarter work concentrated on determining the 
energy dissipation experienced by the coarse particles moving in a 
stiffened liquid made up of the carrier water and fine micron size 
particles. The slurry viscosity which is measured is proportional to 
the energy dissipation. 


15624 (DOE/PC/71503—T3) Coal-fluid properties with 
an emphasis on dense phase. Report No. 3. Transient analysis 
of pressure pulse in coal-water mixtures. Klinzing, G.E. 
(Pittsburgh Univ., PA (USA)). 1985. Contract FG22- 
84PC71503. 7p. NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE85006758. 

Tests were conducted on the flow loop for coal-water mix- 
tures in such a way as to change the flow rates in an abrupt manner 
to simulate a step function behavior. The Micro-Motion signal fol- 
lowed the flow behavior such that over the time of response a true 
step function was seen. The pressure pulse measured by the pres- 
sure transducer in the middle of the vertical test section, however, 
did show time lag behavior for both the water and coal-water mix- 


for two 
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ture flow perturbation. In an effort to extract some fundamental in- 
formation from the signal recorded at each second of time, classic 
control theory was considered. A second order model which per- 
mits dampening of the signal of different magnitudes was the model 
chosen. 2 figures, 1 table. 


15625 (CTIS/TR—28) Applications for hydraulic han- 
of coal. Wood, P.A. (IEA Coal Research, London 


dling 
— Nov 1984. 99p. IEA Coal Research, London, Eng- 
d. 


This report reviews the literature relating to the hydraulic 
handling of coal. The use of hydraulic transport and handling for 
the conveying of coal from the mine face to the preparation plant 
are considered with descriptions of existing systems, often operated 
in conjunction with hydraulic mining, provided. The long distance 
hydraulic transport of coal by pipeline is discussed and a brief 
worldwide review of existing and proposed pipelines given. The 
potential of hydraulic handling procedures at ports is also outlined 
with the necessary infrastructure required at sites of export and 
import indicated. Necessary ship design modifications are also dis- 
cussed. Operations involving the hydraulic handling of coal at 
power stations are exemplified by reference to specific systems, and 
this is followed by a brief discussion of coal-water mixtures as a 
fuel for direct combustion. The problems of dewatering of a coal 
slurry are summarised and the effect of hydraulic transport on the 
quality of slurry water considered in detail. This is followed by a 
discussion on the effect of prolonged immersion in water on the 
mechanical, chemical, coking and combustion properties of coal. A 
summary is also given on the major environmental aspects to be 
considered for a hydraulic handling system, with particular empha- 
sis on the planning, construction and operation of a long distance 
pipeline. Finally, alternative pipeline transport systems involving 
liquids that have been proposed for the transport of coal are identi- 
fied. It is concluded that hydraulic handling procedures, although 
not widely practised, are usually technically successful operations 
and are worthy of consideration when existing conventional sys- 
tems need replacing or become overloaded, or when an infrastruc- 
ture for a new facility is required. (412 refs.) 


15626 (IEA/ICTIS/TR—28) Applications for hydraulic 
handling of coal. Wood, P.A. (International Energy Agency 
Coal Research, London (UK)). Nov 1984. 99p. NTIS (US 
Sales Only), PC A05/MF A0Ol1. File Number DE85901115. 

This report is one of two that review the literature relating 
to the hydraulic handling of coal. It is concerned with those appli- 
cations where hydraulic handling and transport systems can be 
used, while the companion report is concerned with aspects of 
equipment selection and slurry characteristics. The uses of hydrau- 
lic transport and handling for the conveying of coal from the mine 
face to the preparation plant are considered with descriptions of ex- 
isting systems, often operated in conjunction with hydraulic mining, 
provided. The long distance hydraulic transport of coal by pipeline 
is discussed and a brief worldwide review of existing and proposed 
pipelines given. The potential of hydraulic handling procedures at 
ports is also outlined. Necessary ship design modifications are also 
discussed. Operations involving the hydraulic handling of coal at 
power stations are exemplified by reference to specific systems, and 
this is followed by a brief discussion of coal-water mixtures as a 
fuel for direct combustion. The problems of dewatering of a coal 
slurry are summarized and the effect of hydraulic transport on the 
quality of slurry water considered in detail. This is followed by a 
discussion on the effect of prolonged immersion in water on the 
mechanical, chemical, coking and combustion properties of coal. A 
summary is also given on the major environmental aspects to be 
considered for a hydraulic handling system. Finally, alternative 
pipeline transport systems involving liquids that have been pro- 
posed for the transport of coal are identified. It is concluded that 
hydraulic handling procedures are usually technically successful op- 
erations. In general any changes to coal or water quality resulting 
from coal-water interaction, or any environmental impact of a hy- 
draulic handling system, are unlikely to hinder the development or 
extension of this technology. 412 references, 58 figures, 12 tables. 
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15627 (IHZ-WK—81-382, pp 73-85) Energy analysis of 
size reduction processes for solid materials. Richter, D.M.; 
Engshuber, M. 1982. (In German). Ingenieurhochschule 
Zittau, German Democratic Republic. (CONF-8205180—). 

From 6. scientific conference on power economy; Zittau, 
German D.R. (11 May 1982). 

This paper investigates specific energy consumption of 
crushing and screening equipment. Mathematical relations are es- 
tablished for major parameters of the crushing process. For exam- 
ple, energy consumption of a 160 kW impact crusher with 110 t/h 
brown coal throughput, a rod mill for ore, and a ball mill for raw 
cement crushing is analyzed. Recommendations are given for the 
design of crushing and screening equipment with optimum through- 
put and minimum specific energy consumption. (5 refs.) 


15628 (NERDDP-EG—83-183) Simulation and automatic 
control of coarse coal preparation. Lyman, G.J.; Wood, C.J.; 
Davis, J.J. (National Energy Research Development and 
Demonstration Council, Canberra (Australia)). 1983. 188p. 
National Energy Research, Development and Demonstra- 
tion Council, Canberra, Australia. 

The project sought to develop techniques for and to demon- 
strate automatic control of a dense medium coal washing process. 
In the course of accomplishing this task, the following subpro- 
gramme were successfully carried out: development and use of a 
novel on line ash gauge with accuracy suitable for use in automatic 
control systems, demonstration of feed back control of product ash 
content using the ash gauge and a process control computer, devel- 
opment and application of the technique of dynamic simulation of 
dense medium washing processes including their control systems, 
introduction and development of the use of density tracers for the 
rapid and inexpensive evaluation of dense medium cyclone separa- 
tion efficiency, and detailed characterisation of the separation effi- 
ciency of dense medium cyclones based on plant sampling. The ash 
gauging technology has been licenced and ‘COALSCAN’ ash 
gauges are already installed at operating collieries. The automatic 
control results indicate that the pay back period for a gauge instal- 
lation cost of 400,000 dollars can be as short as 1 to 6 months in a 2 
million tonne per year operation. The dynamic simulation technique 
can be applied to process optimisation in existing plants and as a 
tool that will cut design costs and reduce commissioning times for 
new plants. 


15629 (NERDDP-EG—83-216) Instrumentation, model- 
ling and design for gas borne pulverized coal particulate sys- 
tems. Davis, M.R. (National Energy Research Development 
and Demonstration Council, Canberra (Australia)). 1983. 
92p. National Energy Research, Development and Demon- 
stration Council, Canberra, Australia. 

Instrumentation suitable for use in systems conveying partic- 
ulates in a gas flow has been tested experimentally using a specially 
constructed test rig. A crossed laser beam system has been found 
suitable for sensing gas velocity by refraction due to density gradi- 
ents associated with thermal mixing. A probe system sensing light 
scattered from particles has been found suitable for sensing particle 
velocity. Both observations of velocity rely on time delay cross 
correlation methods applied to fluctuating signals generated by op- 
tical sensors. General modelling principles have been deduced by 
means of computational simulation of mean particle trajectories in 
full scale and model systems. By this means a size/density trade off 
for the model particulate which best simulates the full scale system 
can be determined allowing the use of a variety of model particu- 
late densities. The similarity of particle trajectories which arise 
when particle density and size are varied in combination has been 
applied to the general design of swirl concentrators used in brown 
coal or other particulate handling systems. As a result the design 
procedure can be substantially simplified and graphical results in- 
cluded in the report give a general framework for the geometric 
design of swirl concentrators. 


15630 (PB—85-113579/XAB) Experimental and theoreti- 
cal studies of pressure-surge phenomena in slurries. Final 
technical report. Thorley, A.R.D. (Kentucky Univ., Lexing- 
ton (USA). Inst. for Mining and Minerals Research). Dec 
1978. 65p. IMMR—81/060). NTIS, PC A04/MF AOI. 
Sponsored in part by Kentucky Energy Cabinet, Lexington. 
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An experimental and theoretical study of the propagation of 
transient pressure waves in solid-liquid mixtures is reported. The 


experimental studies were conducted in a pipeline 29.4 m long and 
26 mm ID. Slurries comprising mixtures with water of glass beads 
(of 3 nominal sizes), sand and coal were used with the discharged 
solids concentration ranging up to some 40% by volume. Small ef- 
fects were noticed on the propagation speed of disturbances, but 
the amplitude of the pressure changes at high solids concentrations 
was almost double that for corresponding flows of water only. The 
theoretical studies include a simple algebraic model for predicting 
wave speeds and pressure changes across transient waves, prior to a 
discussion of models based on differential forms of the equations for 
conservation of mass momentum and energy for the two compo- 
nents. One form is developed to the point where, with a little fur- 
ther development, it could be programmed for solution on a com- 
puter by the method of characteristics. A discussion of practical 
methods of surge suppression is included. 


15631 Field test erosion data for materials for centrifugal 
coal slurry pumps. Lewis, J.R. Materials and Components in 
Fossil Energy Applications; No. 53, 5-8(1 Dec 1984). 

Under programs sponsored by the Electric Power Research 
Institute (EPRI) and the United States Department of Energy 
(DOB), Rocketdyne Division of Rockwell International had under- 
taken to develop an advanced, high-capacity centrifugal feed pump 
for coal-slurry service. The pump design requirements were 9.5 m*/ 
min (2500 gpm) at a pressure of 20.7 MPa (3000 psi). The basic pro- 
totype pump design comprises multiple high-pressure centrifugal 
pump modules of about 746 kW (1000 hp) each, operating at 3600 
rpm with slurry at 288 C (550 F). As a basic feature of this pro- 
gram, it was necessary to establish an information base on materials 
erosion in coal-slurry environments, so that rational materials and 
design choices could be made for future slurry pumps. Test proce- 
dures and some results are presented. 5 figures, 2 tables. 
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REFER ALSO TO CITATION(S) 15580, 15586, 15626, 16079, 16441, 16582 


(BNL—51808) Study on the application of coal- 
water slurry fuels to marine transportation vehicles. 
C.R. (Brookhaven National Lab., Upton, NY (USA)). Sep 
1984. Contract AC02-76CH00016. 68p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE85007562. 

This study discusses the characteristics of coal-water mix- 
tures, their adaptation to marine use, and the potential marine 
market for such fuels. The following are the major conclusions of 
the study: (1) The storage and handling of coal-water mixtures 
(CWMs) are different from the normal marine fuels and will require 
demonstration in that environment. (2) Fuel specifications have to 
be developed to ensure compatibility of fuel obtained from multiple 
sources. (3) If the cost of proprietary fuels becomes prohibitive, de- 
velopment of generic fuels may be needed before widespread use is 
possible. (4) Among current power plants only the steam-boilers 
seem adaptable to CWMs especially if they have been designed for 
coal firing. The oil designed boilers will be de-rated by differing 
amounts depending on the tightness of the design. (5) Among 
future power plants the atmospheric fluidized bed could be attrac- 
tive especially if its potential insensitivity to coal type is realized. 
The CWM will, however, be different from the current types and 
will have larger coal particle mean size as required for fluid bed 
combustion. Such coarse CWMs when developed will probably be 
cheaper and make this application economically more attractive. 
The market potential in the near-term, assuming a supply infra- 
structure within the United States to support coastal and Great 
Lakes shipping, could be about 2.6 million short-tons per year. A 
project expansion in the marine industry will raise this potential 
market to over 160 million ST/YR by the year 2000 if the fuel and 
the power plants are developed. 39 references, 18 figures, 18 tables. 


15633 (DOE/BC/10729—14) Research engine test of 
coal slurry fuels. Final report. (Energy and Environmental 
Research Corp., Irvine, CA (USA)). Feb 1985. Contract 
AC19-82BC10729. 127p. NTIS, PC A07/MF A0i; GPO 
Dep. File Number DE85000113. 
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The program discussed in this report involved evaluation of 
the combustion characteristics of several coal slurry fuels in a single 
cylinder test engine operating under conditions simulating medium 
size and speed commercial diesel engines. Baseline performance was 
established using a reference DF-2 test fuel. Slurry fuels tested in- 
cluded: (1) 45% of a low volatile coal in diesel fuel; (2) 40% of 
cleaned of a cleaned high-volatile coal in a carrier containing 91% 
methanol and 9% water; and (3) 41% cleaned, high volatile coal in 
methanol. The testing program demonstrated the importance of 
several engine operating and fuel composition parameters on engine 
and ancillary system performance: (1) coal particle top size of 38 
microns was identified as the limiting value for the test equipment 
utilized in this study; coal volatility affects burnout, but ignition is 
unaffected as long as the slurry carrier provides the ignition source; 
coal ash content affects the wear rate, but wear rate is not linear 
with ash content or total ash throughput; and engine components 
may require modifications in order to handle fuels containing abra- 
sive solid materials. These tests demonstrated that slurry fuels are a 
viable alternative to highly refined petroleum fuels in medium 
speed diesel engine applications. However, additional research is re- 
quired before widespread application of these fuels can occur. The 
study demonstrated the lack of available information on the micros- 
cale mechanisms of slurry fuel atomization, ignition, and combus- 
tion in the diesel engine combustion chamber environment. Also, 
the problems of burning a coal/water slurry in the engine were not 
addressed. 12 references, 51 figures, 14 tables. 


15634 (DOE/ET/15020—1634-Vol.2) Phase II: primary 
heater module. Final February 1980-November 1983. 
Volume II. Campbell, J. (Rockwell International Corp., 
Canoga Park, CA (USA). Rocketdyne Div.). Dec 1983. 
Contract AC21-80ET15020. 636p. NTIS, PC A99/MF AOI; 
1; GPO Dep. File Number DE85004560. 

Research was conducted on components and subassemblies 
of coal-fired heaters suitable to supply the heat input to closed- 
cycle gas turbine-based cogeneration systems of 25 to 50 MWe 
electrical output. Three concepts were researched: (1) a dry 
bottom, pulverized coal-fired radiant furnace heater for 1450 to 
1550 F turbine inlet temperature, (2) an atmospheric pressure fluid- 
ized bed fired heater for 1450 to 1550 F, and (3) a heater employing 
atmospheric pressure fluidized beds in series, for 1750 F turbine 
inlet temperature. The series beds concept employs ceramic heating 
surface in its high-temperature bed. Both laboratory and field test- 
ing was conducted on heating surface materials durability in the 
pulverized coal and fluidized bed environments. Burner and furnace 
designs were researched for pulverized coal heaters employing 
large quantities of flue gas recirculation to moderate the furnace 
heat flux. A 6’ by 6’ fluidized bed was assembled and tested for ma- 
terials and operational research on the 1450 to 1550 F heater con- 
cept. A ceramic-to-metal joint concept was devised, fabricated and 
made ready for test. The conceptual commercial heater concepts 
were refined. The program results indicate that each of the three 
heater concepts is technically feasible. The fluidized bed concepts 
are judged most likely to be both technically and commercially fea- 
sible. Their continued development is recommended. 57 references, 
260 figures, 114 tables. 


15635 (DOE/PC/30215—2) Freeboard ae in fluid- 
ized coal combustion. Technical progress report, 1 March 
1981-31 -_ 1981. Beer, J.M.; Walsh, P.M.; Chaung, T.Z.; 

Dutta, A. (Massachusetts Inst. of Tech., Cambridge 
(USA)). 31 "Aug 1981. Contract FG22-80PC30215. 31p. 
NTIS, PC A03/MF A011; 1; GPO Dep. File Number 
DE85007783. 

A typical nitric oxide mole fraction of 500 ppM is observed 
in the combustion products near the bed surface in a coal-fired flu- 
idized combustor. In order to reach an acceptable NO level at the 
combustor outlet under these conditions, NO must be further re- 
duced to Nz in the freeboard. About a factor of two decreases in 
NO in the freeboard is usually observed. The experimentally deter- 
mined variations of NO with height during combustion of bitumi- 
nous and subbituminous coals are compared with the predictions of 
a semi-empirical model in which NO reduction is assumed to occur 
via reaction with coal char. The concentration of char particles was 
determined from measured bed properties using a mechanistic 
model for the initial entrainment at the bed surface and the motion 
of the particles in the freeboard. The calculated char densities and 
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the assumed reduction mechanism account very well for all of the 
NO profiles observed at distances greater than 0.5m above the bed, 
in the absence of secondary air injection. Good agreement was also 
found above the secondary air mixing zone. Under some conditions 
the entire experimental profile, including the splash zone, was accu- 
rately predicted. The possible contributions of other reactions 
which might contribute to NO reduction in the splash zone are as- 
sessed. 


15636 (DOE/PC/30215—6) Freeboard reactions in fluid- 
ized coal combustion. Technical progress report, May 1, 1982- 
July 31, 1982. Beer, J.M.; Walsh, P.M.; Chaung, T.Z.; 
Dutta, A.; Sarofim, A.F. (Massachusetts Inst. of Tech., 
Cambridge (USA)). 31 Aug 1982. Contract FG22- 
80PC30215. 30p. NTIS, ‘ie A03/MF A0l1; 1; GPO Dep. 
File Number DE85008071 

Nitric oxide mole fractions of 650 to 1350 ppM were ob- 
served in the combustion products near the bed surface during flu- 
idized combustion of bituminous coal. Reduction of NO to N2 in 
the freeboard above the bed decreased NO to the characteristically 
low levels (80 to 400 mol ppM) observed in the exhaust from fluid- 
ized bed combustors. The experimentally measured variations of 
NO with height in the freeboard are compared with the predictions 
of a semi-empirical model in which NO reduction is assumed to 
occur by reaction with entrained coal char. The concentration of 
char particles is determined from measured bed properties using 
mechanistic models for the initial particle flux at the bed surface 
and the motion of particles in the freeboard. The nitric oxide reduc- 
tion predicted by the model is in good agreement with the reduc- 
tion observed in five of the six sets of measurements. 


15637 (DOE/PE/70225—T1-Vol.1) Study of coal based 
technologies as part of the National Energy Strategy support 
services. Final report. Volume 1. (Burns and Roe Industrial 
Services Corp., Paramus, NJ (USA); Mathtech, Inc., Prince- 
ton, NJ (USA)). Feb 1981. Contract AC01-80PE70225. 
273p. NTIS, PC Al2/MF A0O1; 1; GPO Dep. File Number 
DE85007795. 

The energy policy of this nation has shifted from increased 
dependence on foreign oil imports to the use of coal - an alternative 
and abundant domestic energy source. Such a shift is limited by the 
need to (a) produce cost-competitive electric power, and (b) pro- 
tect the environment from the pollutants associated with combus- 
tion of coals of varying sulfur content. Consequently, several ad- 
vanced energy conversion technologies and heat recovery systems 
are currently under development in the United States aimed at pro- 
viding the capability for the economic and environmental accepta- 
ble usage of coal and coal derived fuels as a means of displacing oil 
and natural gas in the marketplace. These include: (1) conventional 
coal fired plant with flue gas desulfurization; (2) open and closed 
gas turbine cycles based upon the use of coal gasification and pres- 
surized fluidized beds; (3) molten carbonate fuel cells operating on 
coal and coal derived fuels; and (4) open cycle coal fired magneto- 
hydrodynamics (MHD). The primary objective of this study was to 
provide information to support an assessment of the status of these 
technologies with emphasis on the following: (1) current status or 
assessment of the state-of-the-art; (2) technical, economic, and com- 
mercial viability; (3) predicted time frame for commercialization; 
(4) degree of commercial interest and size range; and (5) significant 
comparative features of competing technologies. Following the in- 
troduction, Volume I contains fact sheets, economic calculations, 
key issues identified in interviews, and comparisons for the follow- 
ing four: (1) pressurized fluidized bed combined cycle; (2) gasifica- 
tion combined cycle; (3) molten carbonate fuel cells; and (4) coal 
fired magnetohydrodynamics. 


15638 (EPRI-CS—3524) Pressurized fluidized-bed turbo- 
charged-boiler repowering study. Final report. Boericke, R.; 
James, D. (General Electric Co., Ballston Spa, NY (USA). 
Advanced Energy Programs Dept.; Babcock and Wilcox 
Co., Barberton, OH (USA)). Dec 1984. 121p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303 $14.50. File 
Number T1I85920208. 

Development of Pressurized Fluidized Bed Combustion 
(PFBC) has advanced to the stage where the next logical step is 
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construction of a suitable prototype plant. This report presents the 
results of a study of repowering an existing steam electric power 
plant with a prototype PFBC turbocharged boiler module. Florida 
Power and Light's Palatka Unit No. 2, a 77 MW/sub e/ reheat 
steam turbine, was selected for detailed evaluation, based on a 
survey of six candidate sites. For this study, a conceptual design of 
a turbocharged boiler module was developed around a GE MS5001 
heavy-duty gas turbine. This turbine has a compressor airflow 
which supports the combustion of coal sufficient to generate 80 to 
110 MW of electricity, depending on the gas tubine model and the 
steam turbine operating conditions. A conceptual design for the 
pressurized boiler was developed by Babcock and Wilcox. Cleanup 
for the combustion gases to remove entrained particulates is accom- 
plished at 10 atm and 800°F using an electrostatic granular bed 
filter. The engineering study addressed all major technical issues. 
Project cost estimates were developed by GE, B and W, and FPL 
based on the conceptual design and are briefly summarized. Based 
on this study, it was concluded that such a project would offer a 
cost-effective demonstration of this new, environmentally attractive 
means for generating electricity from coal. 


15639 (EPRI-CS—3785-CCM-Vol.2) Improved two-di- 
mensional Pulverized Coal Gasification/Combustion code 
(PCGC-2). Volume 2. User’s manual. Smith, P.J. (Brigham 
Young Univ., Provo, UT (USA). Combustion Lab.). Dec 
1984. 181p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303 $17.50. File Number T185920076. 

A two-dimensional, steady-state model for describing pulver- 
ized coal combustion and gasification is presented. The model is ap- 
plicable to cylindrical axi-symmetric systems. Turbulence is ac- 
counted for in both the fluid mechanics equations and the combus- 
tion scheme. Radiation from gases, walls, and particles is taken into 
account using a flux method. The particle phase is modeled in a La- 
grangian framework, so that individual paths of particles are fol- 
lowed. A two-step coal devolatilization scheme is used along with a 
heterogeneous reaction scheme that allows for both diffusion and 
chemical reaction. Gas-phase reactions are modeled assuming infi- 
nite rate kinetics, meaning that the reaction rates are limited by the 
turbulent rate of mixing. The gas phase is described by elliptic par- 
tial differential equations that are solved by an iterative line-by-line 
technique. Under-relaxation is used to achieve numerical stability. 
The generalized nature of the model allows for calculation of both 
coal combustion and coal gasification characteristics. User informa- 
tion is presented, along with a sample computation and a listing of 
the program. 


15640 (EPRI-CS—3785-Vol.1) Improved two-dimensional 
pulverized coal gasification/combustion code (PCGC-2). 
Volume 1. Theory and application. Final report. Hedman, 
P.O. (Brigham Young Univ., Provo, UT (USA). Combus- 
tion Lab.). Dec 1984. 169p. Research Reports Center, Box 
50490, Palo Alto, CA 94303, $16.00. File Number 
185920078. 

This report summarizes the research results obtained in a 
study of mixing and kinetic processes in pulverized coal combus- 
tors. The specific objectives were to: (1) complete experimental 
tests for a Wyoming subbituminous coal and a Utah bituminous 
coal in order to provide a data base for rigorous model verification 
and evaluation of variable effects; (2) critically evaluate, refine if 
necessary, and prepare the two-dimensional combustion code, 
PCGC-2, for industrial use; and (3) implement the code at at least 
two industrial sites, apply it to at least two appropriate industry 
coal combustion problems and assess its utility as a practical engi- 
neering/operational tool. Thirty-eight combustion experiments were 
completed. A significant effort was expended to improve the reli- 
ability and accuracy of the coal feed system, and the gas and parti- 
cle sampling system. Tests were performed with both the Utah bi- 
tuminous and Wyoming subbituminous coals to demonstrate the im- 
proved facility reliability. Mapping tests with the Wyoming subbi- 
tuminous coal were also performed; mapping tests with the Utah 
bituminous coal were performed in a previous EPRI study. Tests 
were performed to obtain previously unavailable wall heat flux data 
and two-color optical pyrometric temperature measurements of the 
reacting particles. The two-dimensional, axisymmetric combustion 
model was completed, and carefully evaluated. Code predictions 
were compared to pulverized coal combustion data collected 
during this study, entrained coal gasification data obtained under 
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the companion DOE-METC coal gasification study, as well as nat- 
ural gas-air combustion data and cold-flow jet mixing data collected 
at the BYU Combustion Laboratory. Comparisons to data from 
other laboratories were made where such data were available. 51 
references, 11 tables, 54 figures. 


15641 (IHZ-WK—81-332, pp 73-85) Evaluation of waste 
energy reserves. Szargut, J. 1982. (In German). Ingenieur- 
hochschule Zittau, German Democratic Republic. (CONF- 
8205180—). 

From 6. scientific conference on power economy; Zittau, 
German D.R. (11 May 1982). 

This paper proposes formulae for calculating the efficiency 
of fuel utilization in power plants and of waste energy reserves 
which can be economically recovered. The cumulative energy effi- 
ciency of coal, coke, gas and oil is listed; a formula presents the 
chemical energy which can be obtained by utilizing the heat capac- 
ity of power plant flue gases. Formulae for determining the total 
amount of waste energy in an entire economy are also given. (6 
refs.) 


15642 (IHZ-WK—81-380, pp 24-30) Ignition stability of 
coal dust flames. Brendel, R. 1982. (In German). Ingenieur- 
hochschule Zittau, German Democratic Republic. (CONF- 
8205180—). 

From 6. scientific conference on power economy; Zittau, 
German D.R. (11 May 1982). 

This paper investigates the ignition behavior of brown coal 
dust flames from 4 flat and 2 swirl burner types. Ignition experi- 
ments are evaluated. Relations of major flame parameters, including 
heating velocity, flame recirculation temperature, mass flow and 
swirl impulse are compared and given in graphs. Various conclu- 
sions are also made on optimum burner design. 


15643 (IHZ-WK—81-380, pp 35-45) Efficient utilization 
of low grade fuel. Effenberger, H. 1982. (In German). Ingen- 
ieurhochschule Zittau, German Democratic Republic. 
(CONF-8205180—). 

From 6. scientific conference on power economy; Zittau, 
German D.R. (11 May 1982). 

This paper discusses technological variants of combusting 
brown coal with 8-9 MJ/kg for steam generation. Dust or grate 
firing in combustion chambers are the two major variants. A com- 
parison between dust and grate firing in 12.5 and 25 t/h steam gen- 
erators is made. Technological advantages and disadvantages of 
both firing systems are evaluated, showing that grate firing of raw 
brown coal is more efficient than dust firing for small steam genera- 
tors. Other technological aspects of brown coal combustion, includ- 
ing influence of water content and inerts, slagging behavior, coal 
drying, heat exchange, etc., are also considered. (10 refs.) 


15644 (THZ-WK—81-380, pp 107-119) Ignition burner 
with its own dust supply - a system for heating oil substitu- 
tion in brown coal power plants. Koritz, D.; Hildebrand, E.; 
Stroeer, K. 1982. (In German). Ingenieurhochschule Zittau, 
German Democratic Republic. (CONF-8205180—). 

From 6. scientific conference on power economy; Zittau, 
German D.R. (11 May 1982). 

This paper reviews design and performance of a brown coal 
dust fired ignition burner for 365 t/h steam generators (11 MW 
blocks), developed to replace oil fired ignition burners. The ignition 
burner, with maximum heat capacity of 7.5 MW, operates with pul- 
verized fuel containing 12-18% moisture. Hot steam of 350 C car- 
ries the dust fuel into the combustion chamber. Diagrams present 
details of the burner system design. Aspects of operating the burner 
including pneumatic dust feeding, air supply and flue gas system are 
discussed. The ignition burners were tested successfully during 
warm and cold start-ups of steam generators at the Luebbenau 
power plant (GDR). 
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15645 (NERDDP-EG—83-195) The effect of combustion 
conditions on the formation of NO/sub x/ in brown coal 
flames. Byrne, G.J. (National Energy Research Develo 
ment and Demonstration Council, Canberra (Australia)). 
1983. 33p. National Energy Research, Development and 
Demonstration Council, Canberra, Australia. 

This report presents results obtained in an investigation into 
the effect of combustion conditions on the formation of NO/sub x/ 
in brown coal flames. The work was carried out in the 35 kg/h ex- 
perimental furnace using a swirl burner. NO/sub x/ production was 
found to be sensitive to secondary air swirl with minimum NO/sub 
x/ occurring at medium swirl (S equals 0.5-0.7). Decreasing the fol- 
lowing parameters decreased NO/sub x/: excess air, secondary air 
temperature, furnace temperature, and load. Fuel fineness and the 
moisture content of the fuel stream had no effect on NO/sub x/. 
The effectiveness of staged combustion as a technique for control- 
ling NO/sub x/ emissions from brown coal flames was also studied. 
Part of the secondary air to the burner was diverted to a number of 
holes around the circumference of the burner. The NO/sub x/ con- 
centration was decreased at all levels of secondary air swirl. The 
height at which the tertiary air was injected had no effect at high 
swirl; however, at low swirl, delaying the introduction of the terti- 
ary air gave slightly lower emissions. Tests were also carried out to 
examine the effect of excess air and fuel fineness on NO/sub x/ 
emission under staged combustion conditions optimised to minimise 
NO/sub x/. Increased excess air as tertiary air resulted in relatively 
small increases in NO/sub x/ emissions compared to the large in- 
creases that occurred during normal combustion. 


15646 (NERDDP-EG—83-202) Burner jet studies in a 
large brown coal fired boiler. Byrne, G.J.; Juniper, L.A. (Na- 
tional Energy Research Development and Demonstration 
Council, Canberra (Australia)). 1983. 112p. (SECV-SO—83- 
65). National Energy Research, Development and Demon- 
stration Council, Canberra, Australia. 

A test installation has been constructed at Yallourn W2 
boiler to study the ignition and early combustion performance of a 
single main burner jet. An 8.5 metre probe and a sophisticated posi- 
tioning system enable measurements to be made in the lower half of 
the jet up to 4.5 meters from the burner. All probe measurements 
are connected to an online minicomputer for data storage and proc- 
essing. The report describes test installation in detail together with 
the measurement techniques involved. Surveys of gas temperature 
and composition have been performed in a horizontal and vertical 
plane through the centreline of the jet at full load with a good 
quality coal (Yallourn No. 4). The results show excellent and repro- 
ducable definition of the fuel and secondary air jet and indicate a 
region of combustion above the fuel jet and on the side facing the 
upstream burners. Measurements of NO in the jet indicated little 
local formation of NO. The comparison of two tests with different 
coals and operating conditions showed marked differences in the 
behaviour of the jet. The CO concentrations were also very differ- 
ent. It is planned to use the test installation for a detailed study of 
the effects of coal type, furnace conditions and burner conditions 
on the ignition of the jet as well as providing data the development 
of design criteria for jet burners and mathematical models of brown 
coal ignition. 


15647 (WTHD—168) Freeboard phenomena in a fluidized 
bed coal combustor. Martens, F.J.A. (Technische Hoges- 
chool Delft (Netherlands). Afdeling der Wer bouw- 
kunde). Dec 1984. 152p. ees. B Hogeschool Delft 
(Netherlands). Afdeling der Werktuigbouwkunde. 

A steady state, one-dimensional model of the freeboard is de- 
veloped. Starting from the fluidized bed surface and provided with 
the proper boundary conditions the model is able to predict solids 
behavior, mixing, chemical reactions and heat transfer along the 
freeboard as a function of height. The solids behavior is based on 
ballistic considerations, i.e. inertia, drag and gravity. The particle 
trajectory calculations provide for mass flux and holdup of particles 
along the freeboard which are key parameters for the heterogene- 
ous chemical reactions and the heat economy. The model of a cas- 
cade of perfectly stirred reactors is taken to represent the gas phase 
flow. In the freeboard the mixing of the oxygen-rich gas from the 
bubbling phase and the CO-rich emulsion phase of the fluidized bed 
is treated by a mixing parameter. The conversion rate of oxygen, 


ERA-10/9 / 2126 


carbon dioxide and nitrogen oxides with char follows from the 
mechanisms of diffusion and first order chemical reaction. The 
quasi steady state heat economy comprises the contributions of the 
chemical heat release, of the enthalpy flow of the gas and the 
solids, and of the convective and radiative heat transfer from both 
the gas and the solids to the wall. One model calculation is treated 
in detail. The boundary conditions are based on experiments carried 
out in an experimental fluidized bed coal combustor. A fairly co- 
herent picture of the various phenomena in the freeboard can be 
developed in this way. Further, the model results on chemical con- 
version and heat transfer compare quite well with the experimental 
results. The freeboard is shown to be an integral part of the fluid- 
ized bed system. The processes occurring contribute essentially to 
the total combustion and NOx reduction. Most of the chemical heat 
release is found to be transported upwind towards the fluidized bed 
by recirculating particles. 


15648 Development of coal-liquid mixtures. Bienstock, 
D. (Pittsburgh Energy Tech. Center, PA). Chemical Engi- 
neer (London); No. “400, 18-23(Feb 1984). 

The possible uses of coal-oil and coal-water mixtures as fuels 
to compete with fuel oils or gas are discussed. The discussions in- 
clude preparation, combustion, future development, and perform- 
ance in boilers. Coal-water mixtures have a cost advantage over 
coal-oil mixtures. However, coal-oil mixtures are at a more ad- 
vanced stage of development. In general, all coal-liquid mixtures 
must compete with gasification, liquefaction, and direct coal firing. 


0150 Marketing And Economics 


REFER ALSO TO CITATION(S) 15539, 15620, 15682, 15683, 16382 


15649 (PB—85-106110/XAB) Analytical study of cyclical 
behavior in coal markets. Broadus, J.M. (Kentucky Univ., 


—— (USA). Inst. for Mining and Minerals Research). 
Sep 1980. 49p. (MMR—80-049). S, PC A03/MF AO1. 


Sponsored in part by Kentucky Energy Cabinet, Lexington. 

Possible reasons for the historical instability of coal markets 
are explored by an analysis concentrated on movements in real 
price and in rates of physical output. The elementary-comparative 
statics of a purely competitive market and of a monopolistically 
competitive market are examined assuming fluctuations in exoge- 
nously determined demand. Propositions are also extracted from the 
literature on speculation, uncertainty, and dynamic processes. 
Steepness of marginal cost, price elasticity of supply, and ability to 
predict emerge as important influences on market stability. Implica- 
tions of recent institutional developments and of some current 
policy proposals are suggested, and directions for further work are 
identified. 


15650 (PB—85-114486/XAB) Regional demand and 
supply behavior by sectors of the US coal industry. Final 
report. Ali, M.M.; a. C.E.; Stewart, J.F. (Kentucky 
Univ., Lexington n (USA ). Ins t. for and Minerals Re- 
search), Sep 1981. 26p. (MMR 82-0715, NTIS, PC A03/ 


Sponsored in part by Kentucky Energy Cabinet, Lexington. 

The demand and supply behavior of the U.S. coal industry is 
investigated for different regions and for different sectors. The au- 
thors examine the price responsiveness (elasticity) of demand and 
supply, the final product responsiveness of the demand, and the 
wage and capital cost responsiveness of supply. The paper also ana- 
lyzes the substitute possibilities of coal for oil and gas and the lags 
in adjusting to a desired level of demand or supply following an 
external shock. 
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REFER ALSO TO CITATION(S) 15546, 15596, 15615 


15651 (CONF-841210—16) Worker exposure potential at 
coal conversion facilities. Dreibelbis, W.G.; Hawthorne, 
A.R. (Oak Ridge National Lab., TN (USA)). 1984. Contract 
AC05-840OR21400. 2ip. NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE85006822. 

From International chemical congress of Pacific Basin Socie- 
ty; Honolulu, HI, USA (16 Dec 1984). 

Oak Ridge National Laboratory has been involved in evalua- 
tion of exposure potential at several coal conversion plants. Major 
evaluation efforts were sponsored by the Department of Energy at 
a coal gasification plant and at a coal liquefaction pilot plant. The 
gasifier was located in Duluth, Minnesota. The coal liquefaction 
pilot plant was located in Catlettsburg, Kentucky. Numerous sam- 
ples were collected and analyzed at both facilities. Direct measure- 
ments were taken at both facilities using developmental and stand- 
ard measurement techniques. New instrumentation and sampling de- 
vices developed at ORNL were among the techniques used at the 
facilities. Four developmental techniques were utilized - a Deriva- 
tive Ultraviolet Absorption Spectrometer (DUVAS), a spill spotter, 
a lightpipe luminoscope, and PNA badges. Survey data taken at 
both coal conversion facilities indicate that employee protection 
programs are effective in limiting exposure to hazardous com- 
pounds in the workplace. The monitoring also indicates that there 
are indeed potential hazards to workers which must be effectively 
dealt with to provide a safe work environment. The use of tradi- 
tional methods for evaluating exposures to the employee falls short 
of what is desired. Many samples that can be collected on the em- 
ployee are incapable of providing sufficient material for quantitative 
detection of PNA’s. The crude measures of exposure (e.g. CTPV) 
used today do not provide an adequate estimate of the hazard 
posed by the widely varying composition of the products. The de- 
velopmental instruments used at the two plants indicate the poten- 
tial of improved detection and quantification of compounds of in- 
terest from a health risk viewpoint. The promise of more sensitive, 
specific, and cost-effective instrumentation to assess the work envi- 
ronment should spur further development. 10 references, 1 figure, 7 
tables. 


15652 (NR—83/182A) Determination in vitro of the cy- 
totoxicity of some fly ash samples for lung macro 
Hooftman, R.N.; Arkesteijn, C.W.M. edge es come 
tie TNO, Delft. (Netherlands). Hoofdgroep Maatschappe- 
lijke Technologie). Sep 1983. 31p. (In Dutch). Nijverheid- 
sorganisatie TNO, Delft, Netherlands, Hoofdgroep Maats- 
chappelijke Technologie. 

A number of fly ash samples were tested for cytotoxicity 
with bovine lung-macrophages. The macrophages were lavaged 
from a lung lobe and exposed to fly ash samples in tissue culture 
tubes. Viability and the phagocytotic capacity were used as test pa- 
rameters. Macrophages exposed to fly ash were investigated with 
the scanning electron microscope. The fly ash samples investigated 
were stack samples as well as samples of the electrostatic filters 
predominantly obtained from a pulverised coal burning power 
plant. Cytotoxic effects were found at concentrations higher than 
alpha-quartz, the tested model compound of which it is known that 
it causes fibrinogenic reactions to man and animal. 


15653 (ORNL/FETEP—7) Environmental, health and 
safety assessments for direct coal liquefaction. Volume 7a. 
Potential health effects. (Oak Ridge National Lab., TN 
(USA)). Feb 1985. Contract AC05-840R21400. 160p. NTIS, 
PC A08/MF AO1; 1; GPO Dep. File Number DE85007381. 

This document reviews potential exposures of workers in the 
direct coal liquefaction industry, potential exposures of the public, 
and the adverse health effects that may be associated with these ex- 
posures. Exposures to the largest concentrations of chemicals are 
likely to occur most often in the occupational population, primarily 
through insulation of aerosols and dermal contact with spilled or 
leaked process materials. The public is likely to be exposed by inha- 
lation and ingesion (consumption of water, crops and/or animals 
contaminated by various synfuel chemicals). It is anticipated that 
the pollution control technology will monitor and control most 
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chemicals to the extent that acute effects will probably not be evi- 
dent for those substances being monitored. The major health con- 
cern may be the largely unknown effect of chronic, very low-level 
exposures. Several major classes of biological effects may be possi- 
ble: carcinogenic, mutagenic, reproductive, cardiovascular, pulmo- 
nary, neurologic, and general toxic effects such as cytotoxicity, skin 
irritations, and under unusual conditions, acute lethality. Hydro- 
treatment of similar treatment reduces the apparent bioactiviy of 
these materials and probably decreases the probability of human 
health effects. 82 references, 3 figures, 15 tables. 


15654 (ORNL/FETEP—8) Environmental, health, and 
safety assessments for direct coal liquefaction. Volume 7b. 
Guidance for the development of an occupational health sur- 
veillance system. Calle, E.E. (Oak Ridge National Lab., TN 
(USA)). Feb 1985. Contract AC05-840R21400. 166p. NTIS, 
PC A08/MF A0Ol1; 1; GPO Dep. File Number DE85007379. 

The purpose ‘is to provide initial guidance for the develop- 
ment of a centralized worker registry system for the direct coal liq- 
uefaction industry. An inventory of potential exposures to workers 
in the direct coal liquefaction industry and a review of the adverse 
health effects that may be associated with these exposures are pre- 
sented. Industrial hygiene data from direct coal liquefaction pilot 
plants for both inhalation and dermal exposures are reviewed in 
terms of the substances measured in the workplace, the quantitative 
results, and the adequacy of the industrial hygiene monitoring to 
detect and quantitate potential exposures. Medical surveillance 
practices appropriate for the detection of expected health effects 
and the medical montoring protocols used in direct coal liquefac- 
tion pilot plants are discussed. Finally, the document reviews occu- 
pational health information systems used in other industries to col- 
lect, store, retrieve, and integrate industrial hygiene, medical moni- 
toring, and supporting data, and compares these prototype systems 
to the information systems used in direct coal liquefaction pilot 
plants for storage and retrieval of data. 96 references, 4 figures, 33 
tables. 


15655 (PB—85-109270/XAB) Field test of a post-disaster 
communication system. Open file report, 4 June 1982-30 Sep- 
tember 1983. Ristenbatt, M.P.; Holland-Mortiz, E.K.; 
Metzger, K. (Michigan Univ., Ann Arbor (USA). Cooley 
Electronics Lab.). Dec 1983. 52p. NTIS, PC A04/MF AOl. 

A new postdisaster communication and location system 
using through-the-earth electromagnetic wave propagation was 
tested at the Bureau’s Lake Lynn experimental mine. Successful de- 
tection of the signal, estimated to be at a signal-to-noise ratio (SNR) 
of -30 dB, was accomplished using a coherent integration time of 
4.46 min. The transmitted waveform consisted of a repeating pseu- 
donoise maximal-length sequence phase modulating a 1,950-Hz car- 
rier. The receiver used a sliding-window matched filter, optimal for 
signal known exactly except for phase and starting time, implement- 
ed via a special-purpose processor. Parallel processing permits 
adaptive signaling, where the detection (integration) time is deter- 
mined by the actual input SNR encountered. The field test demon- 
strates a trapped-miner detection system that is about 36 dB more 
sensitive than a current pulsed system. 


15656 (PNL—5274) Preliminary chemical analysis and 
biological testing of materials from the HRI catalytic two- 
stage liquefaction (CTSL) process. Later, D.W.; Wilson, 
B.W. (Pacific Northwest Labs., Richland, WA (USA)). Jan 
1985. Contract AC06-76RL01830. 7ip. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE85007497. 

Coal-derived materials from experimental runs of Hydrocar- 
bon Research Incorporated’s (HRI) catalytic two-stage liquefaction 
(CTSL) process were chemically characterized and screened for 
microbial mutagenicity. This process differs from two-stage a 
liquefaction processes in that catalyst is used in both stages. Sam 
ples from both the first and second stages were dusbuateuanes 
by alumina adsorption chromatography. The fractions were ana- 
lyzed by capillary column gas chromatography; gas chromatogra- 
phy/mass spectrometry; direct probe, low voltage mass spectrome- 
try; and proton nuclear magnetic resonance . Mutage- 
nicity assays were performed with the crude and class fractions in 
Salmonella typhimurium, TA98. Preliminary results of chemical 
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analyses indicate that >80% CTSL materials from both process 


ated materials were only slightly active in the TA98 mutagenicity 
assay. Like other coal liquefaction materials investigated in this lab- 
oratory, the nitrogen-containing polycyclic aromatic compound (N- 
PAC) class fractions were responsible for the bulk of the mutagenic 
activity of the crudes. Finally, it was shown that this activity corre- 
lated with the presence of amino-PAH. 20 figures, 9 tables. 


15657 Ph pm pe Chemical and toxicological as- 
pects of coal liquefaction and other complex mixtures. Gray, 
R.H. (Pacific Northwest Labs., Richland, WA (USA)). Nov 
1984. Contract AC06-76RL01830. 22p. (CONF-8411150—1). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85007156. 

From 8. international symposium on chemical and toxicolog- 
ical aspects of environmental quality; Munich, F.R. Germany (22 


Nov 1984). 

biologists, and ecologists at Battelle's Pacific 
Northwest Laboratories, USA are developing a data-base to aid en- 
gineers in the safe design of coal liquefaction options. Ob- 
jectives of this effort have been to (1) identify and evaluate long- 
term health and environmental issues, (2) evaluate options to permit 
environmentally acceptable design, and (3) assess risk to man and 
the environment from deployment of a large-scale coal liquefaction 
industry. Chemically complex materials produced by various coal 
liquefaction processes, and under various stages of process design 
and operating conditions have been screened for potential health 
and environmental effects. Biologically active materials have been 
fractionated and rescreened. Chemical constituents of biologically 
active fractions have been identified, and the environmental fate of 
problematic agents is currently being determined. Results indicate 
that full-boiling-range coal-derived liquids are generally more 
active than shale oil and petroleum crudes in biological and ecolog- 
ical test systems. Several biologically active agents have been iden- 
tified including primary aromatic amines (PAA), polynuclear aro- 
matic hydrocarbons (PAH), and phenols. Some components of 
coal-derived materials are taken up by biota and metabolized. Hy- 
drotreating, a refining or upgrading process, reduces PAA, PAH, 
and phenol content, as well as mutagenicity, carcinogenicity and 
toxicity of coal liquids. Selective distillation restricts PAA and 
PAH content, as well as mutagenicity and carcinogenicity to high- 
boiling-range coal liquids. Eliminating toxic input of coal liquids to 
ecological test systems results in partial system recovery. Recent 
findings indicate results of studies with pure compounds cannot be 
used alone to predict effects of complex mixtures. 21 references, 3 
figures, 2 tables. 
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15658 BETC - birthplace of petroleum technology. Lin- 
ville, B. Petroleum Engineer International; 51: No. 10, 140, 
144-148(Aug 1979). 

The history of petroleum experimentation at Bartlesville 
Energy Technology Center (BETC), Bartlesville, Oklahoma, is pre- 
sented from 1918 to the present. Initially, the BETC’s mission was 
to demonstrate to the industry the wisdom of adopting scientific, 
orderly methods for their research; to provide a collection base for 
all petroleum information; and to perform basic research. Over a 
period of time, goals of the BETC developed toward improving the 
scientific base for petroleum technology, developing conservation 

practices, boosting aviation gasoline production, promoting water- 
flooding and secondary recovery, and studying automobile exhaust 
emissions. Currently, the BETC program has been refined into even 
more comprehensive areas of effort under a new liquid fuel cycle 
program. The BETC is now focusing on such things as optimum 
use of syncrudes, raising automobile engine efficiency, safeguarding 
the environment, recycling waste oil, and enhanced oil and gas re- 
covery. Developments in improved oil recovery in which the 
BETC has participated are indicated. 
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15659 (USGS-OFR—84-275) Computer program directo- 
ry for petroleum assessment of wilderness lands in the west- 
= United States. Crovelli, R.A.; Balay, R.H. (Geological 
Survey, Denver, CO (USA)). 1984. 16p. US Geological 
Survey, Open-File Services, Box 25425, Denver Federal 
Center, Denver, CO 80225. File Number 1185900697. 

This Open-File Report describes the function and operation 
of a series of computer programs intended to aggregate the data on 
estimates of the oil or gas resource potential in a group of geologi- 
cal units (basins, provinces, or clusters) and to produce a more-than 
cumulative probability distribution curve on a computer graphical 
plotting device. The software products described here are based on 
the methodology contained in US Geological Survey Circular 902- 
A-P (Crovelli, 1983). The software was used to generate the re- 
source estimates and probability curves for the petroleum assess- 
ment of wilderness lands in the western United States. This docu- 
ment is not intended to be either a reference or user's manual for 
these programs; it is only a directory to the software products used 
to generate the estimates which appear in Circular 902. The intend- 
ed audience for both this document and the computer programs de- 
scribed herein are geologists or other professionals engaged in oil 
or gas resource appraisal. No computer background is assumed. 7 
references. 
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REFER ALSO TO CITATION(S) 17236, 17237, 17242, 17243 


15660 (CONF-8208205—Pt.1) Geological framework and 
hydrocarbon potential of basins in the Nothern Seas. (Norsk 
Petroleumskforening, Oslo). 1983. 258p. NTIS (US Sales 
Only), PC A12/MF A0O1. File Number DE85750359. 
From Offshore Northern Seas conference and exhibition; 
i (24 Aug 1982). 
is volume of the proceedings contains seven papers cover- 
ing: the evolution of sedimentary basins in the Circum-Artic; the 
Arctic north of Spitzbergen; structural and stratigraphic evolution 
of the Barents Sea; structural framework of the Norwegian Sea; the 
hydrocarbon potential of the northern Norwegian Shelf in the light 
of recent drilling; the structural and stratigraphic setting of the ter- 
tiary Baufort-Mackenzie Basin NWT, Canada; and reflection seis- 
mic interpretation and sea floor spreading history of Baffin Bay. 
Separate abstracts were prepared for each paper in the book. 


15661 (CONF-8208205—Pt.1, pp E/1 1-53) Evolution of 
sedimentary basins in the Circum-Arctic. Green, A.R.; 
Kaplan, A.A.; Vierbuchen, R.C. (Exxon Production Re- 
search Co., Houston, TX (USA)). 1982. NTIS (US Sales 
Only), PC A12/MF A0O1. File Number DE85750359. 

From Offshore Northern Seas conference and exhibition; 
Stav; Norway (24 Aug 1982). 

The Arctic Ocean Basin, which separates the Eurasian and 
North American continents, is more than 4 km deep, covers more 
than 13 million km? and contains many of the world’s least under- 
stood major physiographic features. The shelves that surround the 
deep oceanic basin are some of the widest in the world. Nearly 
60% of the Arctic Ocean is less than 1 km deep, and over 80% of 
the ocean is less than 3 km deep. Much of the Arctic shelfal area is 
underlain by thick sedimentary basins containing Paleozoic, Meso- 
zoic and Tertiary sediments. Tectonic history, because it strongly 
influences geological framework, structural style, and syndeposi- 
tional topography, is necessarily a major control on conditions of 
sedimentation and environments of deposition throughout basin 
evolution. For this reason the authors have attempted to recon- 
struct the tectonic evolution of the Arctic from Late Devonian to 
mid-Tertiary. The reconstruction is summarized by paleotectonic 
and paleogeographic maps representing nine intervals in this span 
of nearly 350 My. The sedimentary basins of the Arctic contain 
large reserves of petroleum. Giant oil and gas fields have been 
found in the West Siberian Basin, the Pechora Basin, the Vilyuy 
Basin, the North Slope of Alaska, the Beaufort Sea and MacKenzie 
Delta, and the Sverdrup Basin. There are also a number of areas 





2129 / ERA-10/9 


where recent discoveries promise additional development. The 
many totally unexplored sedimentary basins bordering and within 
the Arctic Ocean are among the most promising candidates for 
large, future oil and gas discoveries. 21 drawings. 


15662 (CONF-8208205—Pt.1, pp E/5 et Hydrocar- 
bon potential of the northern Norwegian shelf in the light of 
recent drilling. Bleie, J. (Statoil, Stavanger (Norway)); Op- 
peboeen, K.A. (Norsk Hydro, Oslo (Norway)); Nysaether, 
E. (Saga Petroleum, Oslo (Norway)). 1982. NTIS (US Sales 
Only), PC Al2/MF AOI. File Number DE85750359. 

From Offshore Northern Seas conference and exhibition; 
Stavanger, Norway (24 Aug 1982). 

icenses on the northern Norwegian shelf were awarded on 

Tromsoeflaket and Haltenbanken in 1980, and the first wells were 
spudded early summer 1980. During 1981 three discoveries were 
made, proving more than 100 billion m* recoverable gas. The gas is 
found in Jurassic sandstones, generated from Jurassic shales and 
coals, in fault block- and saltgenerated traps. This northern shelf is 
subdivided into 3 major basins: the Moere-Nordland Basin, the 
Troms/Finnmark Basin and the Southern Svalbard Basin totaling 
850 000 km? with waterdepth less than 500 m. Jurassic source and 
reservoir rocks are present throughout most of the area, but young- 
er (Cretaceous and Tertiary) and older (Triassic and Permian) res- 
ervoir rocks will be the main target in parts of the basins. Based on 
the recent discoveries and comparison with the North Sea and 
other hydrocarbon basins, expected recoverable reserves are 8 bil- 
lion m® oilequivalents. Source rock qualities indicate generation of 
oil as well as gas. Production from the northern shelf is unlikely to 
start prior to 1990. 28 drawings. 


15663 (CONF-8208205—Pt.1, pp E/7 1-35) Structural 
and ae setting of the Baufort- MacKenzie Tertiary 
Basin NWT, Canada. Bourns, G.E.; Webster, R.J.; Zayat, 
M.N. (Canadian Superior Oil Ltd., Calgary, Alberta). 1982. 
NTIS (US Sales Only), PC A12/MF AOl. File Number 
DE85750359. 

From Offshore Northern Seas conference and exhibition; 
Stavanger, Norway (24 Aug 1982). 

 Beaufort-MacKenzie developed as a major depo- 

centre, subsequent to the late Mesozoic Laramide Orogeny. Five 
main regressive sequences deposited in excess of 10 km to Tertiary 
clastics in the rapidly subsiding basin. Structurally, four provinces 
are recognized, characterized by normal ans listric faults, shale 
cored folds and shale diapirs. Recent discoveries in the sparsely 
drilled offshore established the presence of thick reservoir sands, 
mature source rocks and large structures in the Beaufort-MacKen- 
zie Basin. Large reserves will be discovered, confirming the basin 
as a rich hydrocarbon province, that will play a major role in 
Canada’s energy self sufficiency by the end of this decade. 18 draw- 
ings. 
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REFER ALSO TO CITATION(S) 16848, 16849, 16850, 16851, 16852, 16853, 
16854, 16855, 16856 


15664 (DOE/BC/10033—9-Vol.1) CHEM2D: a two-di- 
mensional, three-phase, nine-component chemical flood simu- 
lator. Volume I. CHEM2D technical description and FOR- 
TRAN code. Fanchi, J.R. (Keplinger and Associates, Inc., 
Tulsa, OK (USA)). Apr 1985. Contract AC19-80BC10033. 
210p. NTIS, PC A10/MF AO1; 1; GPO Dep. File Number 
DE85000120. 

Under the sponsorship of the US Department of Energy, a 
publicly available chemical simulator has been evaluated and sub- 
stantially enhanced to serve as a useful tool for projecting polymer 
or chemical flood performance. The program, CHEM2D, is a two- 
dimensional, three-phase, nine-component finite-difference numeri- 
cal simulator. It can model primary depletion, waterfloods, polymer 
floods, and micellar/polymer floods using heterogeneous linear, 
areal, or cross-sectional reservoir descriptions. The user may speci- 
fy well performance as either pressure or rate constrained. Both a 
constant time step size and a variable time step size based on ex- 
trapolation of concentration changes are available as options. A so- 
lution technique which is implicit in pressure and explicit in satura- 
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tions and concentrations is used. The major physical mechanisms 
that are modeled include adsorption, capillary trapping, cation ex- 
change, dilution, dispersion, interfacial tension, binary or ternary 
phase behavior, non-Newtonian polymer rheology, and two-phase 
or three-phase relative permeability. Typical components include 
water, oil, surfactant, polymer, and three ions (chloride, calcium, 
and sodium). Components may partition amongst the aqueous, 
oleic, and microemulsion phases. Volume I of this report provides a 
discussion of the formulation and algorithms used within 
CHEM2D. Included in Volume I are a number of validation and 
illustrative examples, as well as the FORTRAN code. The 
CHEM2D user’s manual, Volume II, contains both the input data 
sets for the examples presented in Volume I and an example output. 
All appendices and a phase behavior calculation program are col- 
lected in Volume III. 20 references. 


15665 (DOE/BC/10033—9-Vol.2) CHEM2D: a two-di- 


lator. Volume II. CHEM2D 
yo (Kep! and Associates, In U 

r loss, Contract ‘AC19-80BC10033- 92p. ae PC A05/ 

A0l1; 1; GPO Dep. File Number D 

CHEM2D is a two-dimensional, Sciam iii 

nent finite-difference chemical flood simulator. It can simulate wa- 
terfloods, polymer floods, and micellar/polymer floods using heter- 
Ogeneous one- or two-dimensional (areal or cross-sectional) reser- 
voir models. At present only one injection and four production 
wells are available. The user may specify well performance as 
either pressure or rate constrained. A constant time step size or a 
variable time step size determined by extrapolation of concentration 
changes may be specified. Volume I of this report provides a dis- 
cussion of the formulation and algorithms used within CHEM2D. 
Included in Volume I are a number of validation and illustrative ex- 
amples, as well as the FORTRAN code. The CHEM2D user’s 
manual, Volume II, contains both the input data sets for the exam- 
ples presented in Volume I and an example output. All appendices 
and a phase behavior calculation program are collected in Volume 
Ill. 


15666 (DOE/BC/10033—9-Vol.3) CHEM2D: a two-di- 
chemical 


mensional, three-phase, nine-component flood simu- 
lator. Volume III, CHEM2D appendices and phase behavior 
calculation program. Fanchi, J.R. “as and Associates, 
Inc., Tulsa, OK (USA)). Apr 1985. Contract AC19- 
80BC10033. 38p. NTIS, PC A03/MF AOl; 1; GPO Dep. 
File Number DE85007363. 

CHEM2D is a two-dimensional, three-phase, nine-compo- 
nent finite-difference chemical flood simulator. It can simulate wa- 
terfloods, polymer floods, and micellar/polymer floods using heter- 
ogeneous one- or two-dimensional (areal or cross-sectional) reser- 
voir models. At present only one injection and four production 
wells are available. The user may specify well performance as 
either pressure or rate constrained. A constant time step size or a 
variable time step size determined by extrapolation of concentration 
changes may be specified. Volume I of this report provides a dis- 
cussion of the formulation and algorithms used within CHEM2D. 
Included in Volume I are a number of validation and illustrative ex- 
amples, as well as the FORTRAN code. The CHEM2D user's 
manual, Volume II, contains both the input data sets for the exam- 
ples presented in Volume I and an example output. All i 
and a phase behavior calculation program are collected in Volume 
Ill. 


15667 (DOE/MC/21136—3) Improvement of CO, flood 
performance. Quarterly report, October 1-December 31, 1984. 
Heller, J.P.; Orr, F.M. Jr. (New Mexico Inst. of Mining and 
Tesheacioam, Socorro (USA). New Mexico Petroleum Re- 

Research Center). Jan 1985. Contract FC2I- 
84MC21136. 79p. NTIS, PC A05/MF AO0l1; 1; GPO Dep. 
File Number D: 5006632. 

This quarterly report describes progress during the last 
period in a comprehensive research program on fundamental as- 
pects of carbon dioxide flooding. The research effort is divided into 
three parts: (1) measurements and analysis of phase behavior and 
fluid properties of CO.-crude oil mixtures, (2) displacement experi- 
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study mixing of fluids - specifically COz and crude oil - in 
ir rocks, and (3) development of mobility methods for CO 
the first area, a viscometer based on an oscillating quartz 


voir cores are used to measure effects of rock pore structure and 
the distribution of oil and water within the pore space on mixing of 
oil and CO:. A one-dimensional simulator is used to predict the 
performance of gravity stabilized secondary and tertiary CO: floods 
based on the results of the miscible core floods and independent 
measurements of phase behavior and fluid properties. CO: floods 
will then be performed in the same cores to test the accuracy of the 
predictions. The third area, concerned with mobility control, is 
itself divided into two parts. The displacement behavior of CO: 
foams and the synthesis of polymeric materials soluble directly in 
CO, are being explored as means for thickening CO2 to improve 
reservoir sweep efficiency. 23 references, 26 figures, 8 tables. 


15668 (NIPER—20) Annual report, 1984. Snow, R.H.; 
Ward, D.C. (National Inst. for Petroleum and Energy Re- 
search, Bartlesville, OK (USA)). 28 Feb 1985. Contract 
FC01-83FE60149. 355p. NTIS, PC A1l6/MF AOl1; 1; GPO 
Dep. File Number DE85000122. 

During NIPER’s first year of operation, considerable 
progress was made in establishing a research program of the long- 
term high-risk character defined by the Department of Energy. In 
addition, the foundations were laid for an extensive program of re- 
search for industry and other governmental agencies. In this, the 
first of five annual reports to the Department of Energy, the scope 
of the program is shown and many contributions to technology are 
outlined. Because of the long-term character of the program, an ap- 
preciable amount of the effort has been devoted to building appara- 
tus, and preparing for significant advances. This report is based on 
the Annual Research Plan for 1983-1984. NIPER is organized into 
three research groups: Energy Production Research; i 
and Thermodynamics Research; and Utilization Research. All 
papers, 33 in all, have been processed for inclusion in the Energy 
Data Base. 


15669 (PB—85-112282/XAB) Design and operation of a 
wireline pressure core barrel. Technical report. Peterson, 
M.N.A. (Scripps Institution of Oceanography, La Jolla, CA 
(USA). Deep Sea Drilling Project). Mar 1984. 229p. (TR— 
16). NTIS, PC All/MF AO1. 

See also PB85-112365. Portions of this document are not 


fully >. 

¢ Deep Sea Drilling Project Technical Report No. 16 dis- 
cusses the design and operation of the Pressure Core Barrel Mod 
III (PCB-III), and the development leading to this third version of 
a tool with a history dating back to 1973. The chief reason for its 
development was to recover methane gas hydrates - compounds 
that exist only within a narrow range of temperature and pressure. 
Its most important features include the ability to recover 6.8 meters 
of core at pressures of up 5000 psi, and its compatibility with the 
standard DSDP wireline coring system. 


15670 (SAND—85-0091C) Thermal EOR process re- 
search and development. Engi, D.; Aeschliman, D.P.; 
Moreno, J.B. (Sandia National Labs., Albuquerque, NM 
(USA)). 1985. Contract AC04-76DP00789. 28p. (CONF- 
850262—1). NTIS, PC A03/MF A0Ol; 1; GPO Dep. File 
Number DE85006737. 

From Enhanced oil recovery symposium; Caracas, Venezu- 
ela (23 Feb 1985). 

This paper describes recent results of Research and Devel- 
opment activities associated with thermal EOR processes in the 
areas of process mapping, downhole steam generator (DSG) materi- 
als performance, and insulated tubulars. Field measurements which 
can be used to map overall geometry and local stability of the dis- 
placement fronts would be particularly useful in the context of 
process control. Electromagnetic techniques which are being devel- 
oped to make these measurements are currently limited to qualita- 
tive interpretations. This paper first describes lab scale physical sim- 
ulations being conducted to develop a fundamental understanding 
of the variations in electrical properties associated with the consti- 
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tutive zones of a recovery process to improve our ability to inter- 
pret field data. Field tests in 1981 to 1982 identified DSG combus- 
tor material failure as the primary technical concern in DSG devel- 
opment, with the presumption that the failure mode was due to 
mixed hot gas corrosion. Experimental results are summarized here 
for a variety of candidate combustor materials, chosen largely for 
corrosion resistance. No important differences in performance were 
found. More recently, analytical studies supported by a single ex- 
periment on a thin-walled combustor liner have suggested that ther- 
malty-induced stress in the thick-walled liners used is the probable 
cause of failure. Insulated steam injection tubulars have been ob- 
served to be less effective in reducing wellbore heat loss if operated 
in a wet wellbore - a typical situation. Wellbore refluxing, a process 
analogous to the action of a heat pipe, was proposed in 1983 to be 
the source of the reduced efficiency. The results of recently com- 
pleted tests on insulated tubing in wet and dry wellbores are report- 
ed. 23 references, 16 figures, 3 tables. 


15671 Micellar/Polymer flood shows success in Bell 
Creek Field. Hartshorne, J.; Herbert, R.; Nikonchik, J.S. 
(Gary Energy Corp). Society of Petroleum Engineers of 
A.I.M.E. (American Institute of Mining, Metallurgical and Pe- 
troleum Engineers), Paper; SPE13122: 17(Sep 1984). (CONF- 
8409104—). 


From 59. annual Society of Petroleum Engineers of AIME 
technical conference; Houston, TX, USA (16 Sep 1984). 

In February, 1981, a 179-acre micellar-polymer project was 
initiated in the Bell Creek Unit 'A’ Muddy Sand reservoir, Powder 
River County, Montana. Employing nine injector-centered 20-acre 
five-spot patterns and utilizing Union Oil Company's Uniflood mi- 
cellar-polymer process, the “TIP” project is projected to recover 
39.6% of the post line-drive waterflood oil-in-place, with a total 
project tertiary recovery of 1.574 million barrels of oil. It is further 
expected to generate $14 million in total net profit for the Unit ‘A’ 
Working Interest Owners prior to reaching its economic limit in 
1988. Installed under the U.S. Department of Energy's “Tertiary 
Incentive Program,” the TIP project provided a second chance to 
test the micellar-polymer technology in the Bell Creek Field, and 
was able to improve dramatically on the marginal performance of 
the original 160-acre Micellar-Polymer Pilot located 3.6 miles to 
the north. The remainder of this paper discusses in some detail the 
history, the design and implementation, the operation and the per- 
formance evaluation of this highly successful project. 


15672 Reservoir characterization for numerical simula- 
tion of Mesaverde meanderbelt sandstone, northwestern Colo- 
rado. Jones, J.R.; Scott, A.J. (Univ. of Texas). Society of Pe- 
troleam Engineers of A.I.M.E. (American Institute of Mining, 
Metallurgical and Petroleum Engineers), Paper; SPE 13052: 
14(Sep 1984). (CONF-8409104—). 

From 59. annual Society of Petroleum Engineers of AIME 
technical conference; Houston, TX, USA (16 Sep 1984). 

Reservoir characterization of Mesaverde meanderbelt sand- 
stone outcrops in northwestern Colorado determines directional 
continuity of permeable zones and predicts the location of reservoir 
quality. Two types of point-bar deposits are recognized: Good qual- 
ity sandstone similar to Recent deposits of the Brazos River, Texas. 
Chute channels cut upper bars bringing reservoir quality to the top 
of the sequence. Steeply dipping ripple-stratified point bars with 
poor reservoir quality. Permeability trends are reflected by 128 
core-plugs taken in 5 outcrop panels. Permeability trends in Mesa- 
verde point bars are a function of stratification type. Trough cross- 
beds and troughs with dewatering structures have the highest core- 
plug values. Rippled sandstone and troughs with clay drapes have 
medium permeability. Rippled siltstone associated with clay draped 
lateral accretion surfaces have the lowest permeability. 


15673 A new micellar phase-behavior model for simulat- 
ing systems with up to three amphiphilic species. Prouvost, 
L.P.; Pope, G.A.; Satoh, T.; Sepehrnoori, K. (U. of Texas). 
Society of Petroleum ——— of A.IL.M.E. (American Insti- 
tute of Mining, Metallurgical and Petroleum Engineers), 
Paper; SPE 13031: 14(Sep 1984). (CONF-8409104—). 

From 59. annual Society of Petroleum Engineers of AIME 
technical conference; Houston, TX, USA (16 Sep 1984). 
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A thermodynamic model has been developed for the phase 
behavior of micellar systems containing up to three amphiphilic 
species. This model has been tested against tal data using 
chemicals typical of those used in surfactant flooding. A fly good 
match of static phase behavior experiments has been obtained. The 
model has been implemented in a compositional simulator and 
found to be both simple enough and accurate enough for practical 
reservoir engineering calculations. One important design is to study 
the separation of the chemicals as they transport through the reser- 
voir. This type of study should be useful in selecting surfactants 
and cosurfactants for optimal behavior. Relatively little experimen- 
tal phase behavior data are needed to estimate the parameters in the 
model. 


15674 GEODYN: A geological formation/drillstring dy- 
namics computer program. Baird, J.A.; Caskey, B.C.; Stone, 
C.M.; Tinianow, M.A. (Sandia Natl. Laboratories). Society 
of Petroleum Engineers of A.ILM.E. (American Institute of 
Minii Metallurgical and Petroleam Engineers), Paper, 
SPE13023: 9(Sep 1984). (CONF-8409104—). 

From 59. annual Society of Petroleum Engineers of AIME 
technical conference; Houston, TX, USA (16 Sep 1984). 

This paper describes the initial development phase of a finite 
element computer program, GEODYN, capable of simulating the 
three-dimensional transient dynamic response of a polycrystalline 
diamond compact (PDC) bit interacting with a non-uniform forma- 
tion. The ability of GEODYN to simulate response variations at- 
tributable to hole size, hole bottom surface shapes, and formation 
material non-uniformities is demonstrated. Planned developmental 
phases will address the detailed response of a bottom-hole assembly 
(BHA), a drill ahead (rock penetration and removal) simulation, 
and ultimately, the response of the entire string. 


15675 National Institute for Petroleum and Energy Re- 
search status report. Browne, L.W. (National Inst. for Petro- 
leum and Energy Research, Dallas, TX). Interstate Oil Com- 
= ene Committee Bulletin; 26: No. 1, 20-25(Jun 
984 

On October 1, 1983, the US Department of Energy awarded 
a cost-shared, cooperative agreement for the management of its 
Bartlesville Energy Technology Center. At the time of the transi- 
tion, the laboratory was renamed the National Institute for Petrole- 
um and Energy Research, (NIPER), to better reflect its expanding 
capabilities and research scope. The 65-year-old energy center was 
historically the government's lead petroleum research laboratory, 
excelling in the development of technology for secondary and en- 
hanced oil recovery, the composition and chemistry of petroleum 
and substitute liquid fuels, thermodynamics, automotive engine effi- 
ciency and emission control, and the use of alternate synthetic fuels. 
As NIPER, the research thrust continues to be in the field of petro- 
leum and unconventional hydrocarbon technology with an empha- 
sis on enhanced oil recovery. NIPER’s areas of technology are: 
secondary and enhanced oil recovery, composition and chemistry 
of petroleum and substitute liquid fuels, thermodynamics, automo- 
tive engine efficiency and emission control, and use of alternate 
synthetic fuels. 


0204 Processing 


REFER ALSO TO CITATION(S) 15668, 15686 


(PB—85-107514/XAB) phy of the National Re- 

Pollution and Resources, Number 33, 

hydrocracking of heavy oils with 

fine-powder catalysts. (National Research Inst. for Pollution 

and Resources, Yatabe, Ibaraki (Japan)). 1984. 78p. (In Japa- 
nese). NTIS, PC E05/MF E01. 

In view of increasing needs to achieve maximum utilization 
of low-quality crudes and refinery residues for fuels and other pe- 
troleum products, hydrocracking of heavy oils using fine-powder 
catalysts has been studied. Those results described in this paper ‘cad 
to the establishment of a new process, designated as the HFC proc- 
ess. 
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0205 Products And By-products 


REFER ALSO TO CITATION(S) 15701 


15677 (AD-A—147196/0/XAB) Evaluation of jet fuel de- 
posit kinetics. Lot IV. Final report, March 1983-March 1984, 
Purvis, W.J.; Meehan, R.J. (Pratt and Whitney Aircraft 
Group, West Palm Beach, FL (USA). Government Prod- 
ucts Div.). Mar 1984. 48p. (PWA-FR—17658). NTIS, PC 
A03/MF AO1. 

Four selected JP-5 type Navy jet fuels were investigated 
with regard to their rate of thermally induced deposition using two 
analytical techniques. A modified research Jet Fuel Thermal Oxida- 
tion Tester (JFTOT), using a quartz-enclosed heater section in 
combination with a photosensitive detector, was to monitor the 
buildup of thermally induced fuel deposits. Concurrent with the 
JFTOT, tests were conducted using the Experimental Coking Ap- 
paratus (ECA) in order to establish comparable deposition rate 
data. The resultant Arrhenius analyses have contributed to under- 
standing the impact of an invariant oxygen concentration on the 
specific fuel deposition rate. An attempt to measure the hydrocar- 
bon peroxide associated with each fuel and the buildup of organo- 
peroxide with fuel temperature was inconclusive due to the varia- 
tion in peroxide potential analysis (ASTM D-3703). Originator-sup- 
plied key words include: Coking. 


15678 High temperature adhesive silicone foam composi- 
tion, foam generating system and method of generating foam. 
Mead, J. W.; Montoya, O. J.; Rand, P. B.; Willan, V. O. (to 
The United States of America as represented by the United 
States Department of Energy). US Patent 4,476,159. 9 Oct 
1984. Filed date 21 Dec 1983. vp. 

PAT-APPL-564103. 

Access to a space is impeded by generation of a sticky foam 
from a silicone polymer and a low boiling solvent such as a haloge- 
nated hydrocarbon. In a preferred aspect, the formulation is polydi- 
methylsiloxane gel mixed with F502 Freon as a solvent and blow- 
ing agent, and pressurized with CO: in a vessel to about 250 PSI, 
whereby when the vessel is opened, a sticky and solvent resistant 
foam is deployed. The foam is deployable, over a wide range of 
temperatures, adhering to wet surfaces as well as dry, is stable over 
long periods of time and does not propagate flame or lose adhesive 
properties during an externally supported burn. 


0207 Marketing And Economics 
REFER ALSO TO CITATION(S) 16382 


15679 (BNL—35605) Approach to the analysis of optimal 
investment in oil exploration and development under uncer- 
tainty. Anandalingam, G.; Mubayi, V. (Brookhaven Nation- 
al Lab., Upton, NY (USA)). Aug 1984. Contract AC02- 
76CHO00016. 8p. (CONF-840851—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85006727. 

From 2. IMACS symposium on energy modeling and simu- 
lation; Upton, NY, USA (26 —_ 1984). 

A probabilistic framework for modelling the (social) profit- 
ability of investment in oil exploration has been developed in the 
context of investments undertaken by state petroleum enterprises in 
currently oil-importing developing countries. The approach is illus- 
trated by a preliminary analysis of the investment program pro- 
posed by India’s state petroleum company. 11 references, 4 tables. 


15680 (CONCAWE—14/83) Trends in residual fuel oil 
demand and conversion capacities in Western Europe; impact 
on sulfur emissions. Bennett, R.J.; Browning, R.J.; Cross- 
man, J.D.; Hamann, R.; Pesneau, M.; Schicks, T.; Sibra, P. 
(Concawe, The Hague (Netherlands)). Dec 1983. 28p. Con- 
cawe, The Hague (Netherlands). 

This report examines trends in the Western European oil re- 
fining industry, over the period 1980-90, in terms of existing and 
planned capacity for the conversion (upgrading) of the heavy por- 
tion of the crude. The purpose is to assess if there will be a need 
for desulfurization of residual fuel oil to meet the anticipated 
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market demand, bearing in mind possible future legislative and 
technical requirements governing sulfur contents. The demand fore- 
cast developed shows that, while overall European energy usage 
will increase, there will be a decrease in inland heavy fuel oil 
demand and, consequently, a halving of sulfur emissions resulting 
from fuel oil combustion. The study indicates that the oil refining 
industry will be able to accomodate these trends using available 
crude oil supplies and existing or planned conversion capacity. It 
concludes that there is neither incentive nor requirement to install 
facilities for direct desulfurization of residues as an independent 
process in the forseeable future. 


15681 (CONF-8105265—1) International adjustment to 
an oil price shock: role of competitiveness. Schmid, M. 
(Stockholm Univ. (Sweden). Inst. for International Econom- 
ic Studies; Mannheim Univ. (Germany, F.R.). Fakultaet fuer 
Volkswirtschaftslehre und Statistik). Aug 1982. 55p. NTIS 
(US Sales Only), PC A0Q4/MF AOl. File Number 
DE85900698. 

From Canadian Economic Association meeting; Halifax, 
Canada (25 May 1981). 

It is common political practice to blame the presently poor 
performance of OECD economies on huge raw material price in- 
creases during the 70s. This view is apparently backed by recent 
small-country oil-shock analysis showing within theoretical models 
how trade deficits and output and employment losses inevitably 
occur in net oil importing countries. This paper argues that, by its 
very nature, an oil shock afflicts an OECD country not in isolation. 
This requires theoretical analysis of an oil-importing economy to- 
gether with its major trading partners. The paper demonstrates that 
due to a country-specific superior technological adjustment the oil 
shock may possibly give a competitive edge to one country or a 
group of OECD countries. Then a trade diversion among trading 
OECD economies benefits a few of them at the expense of others 
and may be strong enough to weaken or even turn around negative 
output and employment effects which originated from the real 
income transfer towards oil producers. Additionally, assessment of 
real and price level effects of an exchange rate change reveals that 
in general the beggar-my-neighbor property of a devaluation can be 
destroyed if imported intermediate goods like oil are taken into ac- 
count. This outcome should also have some bearing on economic 
modelling of transatlantic relations under flexible exchange rates. 17 
references, 4 figures. 


15682 (DOE/EIA—0206(83)/1) Performance profiles of 
major energy producers, 1983. Volume 1. Analysis of trends. 
(USDOE Energy Information Administration, Washington, 
DC. Office of Energy Markets and End Use). Feb 1985. 
228p. NTIS, PC All/MF AOl; 1 - GPO; GPO Dep. File 
Number DE85007529. 

The purpose of this publication is to examine year-to-year 
developments in the operations of the 25 major US energy-produc- 
ing companies on a corporate level, by major line of energy busi- 
ness, and by major functions within each line-of-business. This 
report presents data collected on Form EIA-28 for calendar year 
1983. Although the focus is on developments in 1983, important 
trends over the 1974-1983 period are also featured. Economic per- 
formance, in financial and physical dimensions, continues to serve 
as a significant factor in evaluating past decisions and guiding 
future options in the development and supply of energy resources. 
The information contained in this report is intended to promote an 
understanding and a critical review of the possible motivations and 
apparent consequences of investment decisions by some of the larg- 
est corporations in the energy industry. The information is intended 
for use by the Congress, Government agencies, industry analysts, 
and the public. The report is in two volumes. This volume provides 
an analysis of financial and operating trends for the 25 companies 
and overall industry. The second volume provides aggregate data 
from Form EIA-28, in tabular form, for the 25 companies for the 
years 1977-1983. 


15683 (DOE/EIA—0206(83)/2) Performance profiles of 
major energy producers, 1983. Volume 2. Statistical tables. 
(USDOE Energy Information Administration, Washington, 
DC. Office of Energy Markets and End Use). Feb 1985. 
83p. NTIS, PC A05/MF A0Ol1; 1 - GPO; GPO Dep. File 
Number DE85007419. 


ERA-10/9 / 2132 


The purpose of this publication is to examine year-to-year 
developments in the operations of the 25 major US energy-produc- 
ing companies on a corporate level, by major line of energy busi- 
ness, and by major functions within each line-of-business. This 
report presents data collected on Form EIA-28 for calendar year 
1983. Although the focus is on developments in 1983, important 
trends over the 1974-1983 period are also featured. The report is in 
two volumes. This volume provides aggregate data from Form 
EIA-28, in tabular form, for the 25 companies for the years 1977 
through 1983. The first volume provides an analysis of financial and 
operating trends for the 25 companies and the overall industry. 


15684 (DOE/EIA—0466) Profiles of foreign direct in- 
vestment in US energy, 1983. (USDOE Energy Information 
Administration, Washington, DC. Office of Energy Markets 
and End Use). Feb 1985. 48p. NTIS, PC A03/MF AOI; 1 - 
GPO; GPO Dep. File Number DE85007652. 

This report presents profiles of foreign direct investment in 
US petroleum (including natural gas production); foreign-affiliated 
companies’ energy production, processing, distribution, and re- 
serves; and foreign-affiliated energy companies’ financial perform- 
ance and investment activity in 1983. Additionally, profiles of US 
companies’ energy operations abroad and comparisons of foreign- 
affiliated companies to US energy companies are presented. The in- 
formation is intended for use by the Congress, Government agen- 
cies, industry analysts, international trade and finance analysts, and 
the public. 6 figures, 20 tables. 


15685 (NUREG/CP—0053, pp 33-57) Combining econo- 
metric and time-series forecasts of demand for residual fuel 
oil. Baghelai, C. (Applied Management Sciences, Inc., 
Silver Spring, MD). Jun 1984. NTIS, PC A09/MF AOl1 - 
GPO. File Number T184016166. (CONF-8310248—; LA— 
10127-C). Contract AC01-80EI10231. 

From 9. annual statistics symposium on national energy 
issues; Rockville, MD, USA (19 Oct 1983). 

The combination forecast methodology is useful because in 
selecting the best single model the analysts may discard independ- 
ent information of interest, which exists in the rejected models. The 
methodology of combining forecasts is founded on the axiom of 
maximum information usage. This paper considers three alternative 
approaches - econometric, Box-Jenkins, and Winters - to forecast- 
ing short-term demand for non-utility residual fuel oil. In the paper, 
various combinations of these three approaches are used to yield 
combined forecasts, using the Bates-Granger Technique, applied to 
monthly data on non-utility residual fuel oil. It is demonstrated that 
the optimum method proposed is superior to the existing single- 
equation econometric model. 6 references, 5 tables. 


15686 (ORNL/TM—9472) Evaluation of the Liberian 
Petroleum Refining Company operations: crude oil refining vs 
product importation. Samuels, G.; Barron, W.F.; Barnes, 
R.W.; Hill, L.J.; Hobbs, B.F. (Oak Ridge National Lab., TN 
(USA)). Feb 1985. Contract AC05-840R21400. 52p. NTIS, 
PC A04/MF A001; GPO Dep. File Number DE85007380. 
This report is one of a series of project papers providing 
background information for an assessment of energy options for Li- 
beria, West Africa. It presents information on a controversial rec- 
ommendation of the energy assessment - that the only refinery in 
the country be closed and refined products be imported for a sav- 
ings of approximately $20 million per year. The report reviews re- 
finery operations, discusses a number of related issues, and presents 
a detailed analysis of the economics of the refinery operations as of 
1982. This analysis corroborates the initial estimate of savings to be 
gained from importing all refined products. 1 reference, 24 tables. 


15687 (PB—85-111474/XAB) Proposed mid-Atlantic 
OCS oil and gas lease sale. III. Geology report. Carpenter, 
G.B.; Amato, R.V. (Minerals Management Service, Vienna, 
VA (USA). Atlantic OCS Region). 1982. 2ip. (OCS/ 
MMS—84/0022). NTIS, PC A02/MF AO1. 

This document reports the results of a Minerals Management 
Service study of the geologic potential and geologic hazards related 
to the proposed June 1985 Mid-Atlantic Lease Sale. The most fa- 
vorable lithologies and locations for generation and retention of hy- 
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drocarbons are discussed. Geologic features likely to pose hazards 
to hydrocarbon exploration and development activities are also lo- 
cated and discussed. The planning area has been divided into three 
subareas that are described according to hydrocarbon potential. 
These subareas are (1) the continental shelf, (2) the so-called reef 
trend, and (3) the deep-water areas seaward of the continental 
slope. 


0208 Waste Management 


REFER ALSO TO CITATION(S) 15680 


15688 (CONCAWE—4/84) Trends in oil discharged with 
aqueous effluents from oil refineries in Western Europe. De 
Roocker, A.; Payne, F.G.; Pauluis, C.D.A.; Van Strien, W 
(Concawe, The Hague (Netherlands)). Mar 1984. 11p. Con- 
cawe, The Hague (Netherlands). 

Information on Western European oil refineries waste water 
quantity, oil content and treatment processes for 1981 is summa- 
rized. The data have been compared with those obtained in previ- 
ous Concawe surveys. It is shown that: the 10,560 tonnes of oil dis- 
charged with aqueous effluents from 105 refineries in 1981 confirms 
the trend of reduced oil discharges since the 44,000 tonnes from the 
73 refineries reporting this data in the initial survey conducted in 
1969; information available since the 1981 survey indicates a further 
30% reduction in oil discharged to about 7,000 tonnes/year by 1983 
due to improved aqueous effluent treatment facilities and refinery 
closures; more than 50% of the refineries surveyed now include 
some form of biological treatment of their aqueous effluents. 


0209 Environmental Aspects 


REFER ALSO TO CITATION(S) 15688, 17050, 17076, 17223 


(CONCAWE—11/83R) Assessment of the energy 
balances and economic consequences of the reduction and 
elimination of lead in gasoline. Kahsnitz, R.; Arguile, R.; 
Baker, B.; Brandt, J.; Cattanach, J.; Conrard, M.C.; Helas, 
A.C.; Hirst, S.L.; Hoehr, D.; Hopkins, B.C. (Concawe, The 
Hague (Netherlands). Dec 1983. 47p. Concawe, The Hague 
(Netherlands). 

This report gives details of a study carried out at the request 
of the EEC Working Group: Evolution of Regulations - Global 
Approach (ERGA). The study assesses the impact of reducing or 
eliminating lead in gasoline and considers the ultimate situation, ten 
to fifteen years after the introduction of unleaded gasoline, when 
only unleaded gasolines are being manufactured. Computer models 
of refineries incorporating the latest refining technology are used to 
— the optimum octane number for unleaded gasoline which 

will minimise total energy consumption. The report explores the 
variation of this optimum as the parameters of the base case are 
varied. The report also comments on the accompanying changes in 
gasoline comrosition and the way this will influence automotive ex- 
haust emissions. 


15690 (OCS/MMS—84-0017) Proposed St. George 
Basin, Sale 89. Draft environmental impact statement. (Min- 
erals Management Service, Anchorage, AK (USA). Alaska 
Outer Continental Shelf Region). Apr 1985. 668p. Alaska 
OCS Region, Minerals Management Service, P.O. Box 
101159, Anchorage, AK 99510. File Number TI85900425. 
This environmental impact statement (EIS) discusses a pro- 
posal for oil and gas leasing in the St. George Basin, alternatives to 
the proposal, major issues determined through the scoping process 
and staff analyses, and potential mitigating measures. The proposal 
consists of 12,563 blocks (approximately 28.2 million hectares) to be 
offered for lease in the St. George Basin. The potential effects of 
this leasing proposal are based, in part, on the assumption that 
medium resource estimates of 660 MMBbls of oil would be discov- 
ered and produced in the St. George Basin. For this amount of oil, 
2.08 oil spills of 1000 barrels or greater are projected statistically 
over the 22-year life of the proposal. For this proposal, there is no 
higher than a 21% chance that one or more spills of 1000 barrels or 
greater would occur and contact land within 30 days. The risks 
from spills would be mitigated to the extent that weathering and 
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decay of oil occurs at sea, and by the success of any spill counter- 
measures which would be attempted. This EIS is not intended, nor 
should it be used, as a local planning document by potentially af- 
fected communities. The facility locations and transportation sce- 
narios described in this EIS represent assumptions that were made 
as a basis for identifying characteristic activities and any resulting 
environmental effects. These assumptions do not represent a Miner- 
als Management Service recommendation, preference, or endorse- 
ment of any facility, site, or development plan. Local control of 
events may be exercised through planning, zoning, land ownership, 
and applicable state and local laws and regulations. 247 references, 
38 figures, 38 tables. 


15691 (PB—85-115293/XAB) Feasibility studies for iden- 
tification of Santa Barbara natural seep and platform oils. 
Final report. Bentz, A.P.; Jadamec, J.R.; Hiltabrand, R.R.; 
Anderson, C.P.; Hendrick, M.S. (Coast Guard Research and 
Development Center, Groton, CT (USA)). Jan 1984. 78p. 
(CGR/DC— 11/44; CG-D—28- 84). NTIS, PC ‘A05/MF 


The objective of this project was to develop a capability to 
identify an oil spill source (seep or specific well) in the Santa Bar- 
bara area. Samples of available natural seeps, as well as a series of 
samples from various platforms representing numerous producing 
zones, were examined very thoroughly using state-of-the-art analyt- 
ical techniques. It was demonstrated that oils from natural seeps 
could be distinguished from platform oils by any of several methods 
in addition to infrared which was proposed in 1975. Owing to the 
relatively uniform composition of oils found in the Santa Barbara 
Channel area, coupled with intermixing due to thrust faults in the 
area and variation in composition with time of sampling, even the 
most sophisticated instrumentation and pattern recognition algo- 
rithms available were unable to distinguish individual wells, plat- 
forms or zones. 


15692 (PB—85-116135/XAB) OHMSETT (Oil and Haz- 
ardous Materials Simulated Environmental Test Tank) tests 
of TOSCON (Texas Oil Spill Control, Inc.) weir skimmer and 
gravity differential separator. Gates, D.C.; Corradino, K.M. 
(Mason and Hanger-Silas Mason Co., Inc., Leonardo, NJ 
(USA)). Oct 1984. 3lp. NTIS, PC A03/MF AO1. 

An evaluation of the effectiveness of the Texas Oil Spill 
Control, Inc. (TOSCON) weir skimmer and gravity differential sep- 
arator was conducted at the U.S. Environmental Protection 
Agency's Oil and Hazardous Materials Simulated Environmental 
Test Tank (OHMSETT) facility in October 1982. The skimmer was 
designed to operate at intake rates up to 227 cubic meters per hour 
(cu m/hr) alone and up to 11.4 cu m/hr when operated with the 
oil/water separator. Recovery efficiency and oil recovery rate were 
the criteria used to measure the skimmer’s performance with re- 
spect to oil slick thickness, propeller speed, waves, and tow speed. 
Separator performance was judged by its effectiveness in separating 
an oil and water dispersion with respect to percent water in the oil 
effluent and oil concentration in the water effluent samples. The in- 
dependent variables used in testing the separator were flow rate 
and oil concentration of the influent liquid. 


15693 (PB—85-117182/XAB) Performance of oil indus- 
try cross-country pipelines in western Europe: statistical sum- 
mary of reported spillages-1983. Schaefer, H.; Lamble, J.; 
Panisi, C.; van Strien, W.; Venet, D. (Concawe, The Hague 
(Netherlands)). Aug 1984. 32p. (CONCA WE-12/84). 
NTIS, PC E04/MF E01. 

See also PB84-154434. Color illustrations reproduced in 
black and white. 

This report is one of a series of annual reports reviewing the 
performance of oil industry cross-country pipelines in Western 
Europe. It includes details of the pipeline network to which it 
refers, and analyses reported spillage incidents by cause and effec- 
tiveness of clean-up. Causes are categorized as: mechanical failure, 
operational failure, corrosion, natural hazard and third party activi- 
ty. The report concludes with a five-year comparison and trend 
analysis of reported spillages. It contains an overall map of the 
Western European oil industry cross-country pipeline system and 
more detailed maps of the pipeline networks of the Le Havre-Paris, 
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Golfe de Fos, Rotterdam-Europoort and Northern Italy areas. The 
report is available in English, French, German and Italian. 


0220 Transport, Pipelines, And Handling 


15694 (CONCAWE—12/84) Performance of oil industry 
cross-country pipelines in Western Europe. Statistical summa- 
ry of reported spillages, 1983. Schaefer, H.; Lamble, J.; 
Panisi, C.; Van Strien, W.; Venet, D. (Concawe, The Hague 
— Aug 1984. 22p. Concawe, The Hague (Neth- 
erlands). 


This report is one of a series of annual reports reviewing the 
performance of oil industry cross-country pipelines in Western 
Europe. It includes details of the pipeline network to which it 
refers, and analyses reported spillage incidents by cause and effec- 
tiveness of clean-up. Causes are categorised as: mechanical failure, 
operational failure, corrosion, natural hazard and third party activi- 
ty. The report concludes with a five-year comparison and trend 
analysis of reported spillages. It contains an overall map of the 
Western European oil industry cross-country pipeline system and 
more detailed maps of the pipeline networks of the Le Havre-Paris, 
Golfe de Fos, Rotterdam-Europoort and Northern Italy areas. The 
report is available in English, French, German and Italian. 


0230 Properties 
REFER ALSO TO CITATION(S) 15668, 15689, 15714 


(PB—85-117976/XAB) Volatility of in-use gaso- 

methanol blends. Final report, 29 February 

1984, Urban, C.M. (Southwest Research 

Inst., San Antonio, TX (USA)). Sep 1984. 42p. NTIS, PC 
A03/MF AOl1. 

The report provides results of analyses for alcohol content, 
volatility, and other properties of forty in-use unleaded gasoline 
samples. Analyses conducted on these fuels included: methanol, eth- 
anol, and tertiary butyl alcohol (TBA) quantitation; Reid vapor 
pressure; distillation; water and lead content; and the calculation of 
FEV} and EI volatility indices. Twenty-two of the forty samples 
contained between three and five percent methanol. Most of the 
gasoline samples, including those not containing methanol, con- 
tained several percent TBA. Data obtained indicated the volatility 
of fuels containing methanol and TBA were not significantly differ- 
ent from that of fuels containing only TBA. The data also showed 
an average RVP of 13.3 and 13.6 psi respectively for these fuels, 
which, is above the maximum ASTM specified RVP of 11.5 psi for 
the Houston area at the time these samples were taken. 


15696 Excess molar enthalpies of {xCO. + (1-x)C:Hs} 
from 293.15 to 323.15 K at 7.58 MPa. Pando, C.; Renuncio, 
J.A.R.; Izatt, R.M.; Christensen, J.J. (Brigham Young Univ., 
Prov, UT). Journal of Chemical Thermodynamics; 15: 231- 

The excess molar enthalpies H/sub m//sup E/ for (xCO2 + 
(1 - x)C:He) were measured from 293.15 to 323.15 K at 7.58 MPa 
by means of an isothermal flow calorimeter. Although all mixtures 
show endothermic mixing, values of H/sub m//sup E/ for the mix- 
tures at 293.15 K are more positive than those obtained at higher 
temperatures. The significance of the changes observed in the H/ 
sub m//sup E/ with temperature is discussed in terms of the critical 
constant of (xCO2 + (1 - x)C2He). 12 references, 1 figure, 3 tables. 


0240 Storage 


15697 egg Strategic Petroleum Re- 
serve: a report on the SPR oil. (Na- 
tional Petroleum Council, Washington, DC (USA)). 12 Dec 
1984. 288p. National Petroleum Council, 1625 K Street, 
N.W., Washington, DC 20006. File Number T185007598. 

To analyze the ability of the Strategic Petroleum Reserve 
(SPR) system to meet consumer product needs in the event of an 
emergency, four operational areas were examined: SPR facilities, 
overland distribution, marine distribution, and refining capabilities. 
These four areas were examined under three distinct cases: 1983 
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actual, 1990 nondisrupted, and 1990 disrupted. The National Petro- 
leum Council reached the conclusion that the SPR is capable of 
significantly mitigating the impact of a severe oil supply disruption. 
It proposes a number of recommendations aimed at facilitating the 
drawdown and distribution of the Strategic Petroleum Reserve in 
an emergency. The Council found that upon completion of the cur- 
rently planned 750 million barrel SPR fill, the projected maximum 
drawdown rate of 4.5 million barrels per day from the storage cav- 
erns will be attainable. However, recognizing the changing domes- 
tic energy situation - including the loss of two major pipelines - the 
Council recommends certain actions to ensure the timely and effi- 
cient drawdown, distribution, and refining of SPR crude oil. The 
recommendations are aimed at correcting identified shortfalls in dis- 
tribution capability from the SPR sites, and providing sufficient 
flexibility within the system to cover a reasonable range of poten- 
tial SPR distribution and refining requirements. These recommenda- 
tions should enhance the system's ability to minimize the effects of 
future supply disruptions. 21 figures, 64 tables. 
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REFER ALSO TO CITATION(S) 15677 


03 NATURAL GAS 


REFER ALSO TO CITATION(S) 16381 
0301 Reserves 


REFER ALSO TO CITATION(S) 15659, 15704, 15706 


15698 (CONF-8208205—Pt.2) Natural Gas. (Norsk Pe- 
troleumskforening, Oslo). 1982. 14lp. NTIS (US Sales 
Only), PC A07/MF A01. File Number DE85750362. 

From Offshore Northern Seas conference and exhibition; 
Stavanger, Norway (24 Aug 1982). 

This volume of the proceedings contains five papers cover- 
ing: reserves and future prospects for natural gas in Western 
Europe; criteria for project feasibilities, supply and demand in 
Europe; the transportation of North Sea gas to Continental/UK 
markets; the UK market for natural gas; the Continental natural gas 
market, facts and prospects. Separate abstracts were prepared for 
each paper in the book. 


15699 (CONF-8208205—Pt.2, pp G/1 1-37) Reserves 
and future prospects for natural gas in Western Europe. Al- 
Kasim, F. (Oljedirektoratet, Stavanger (Norway)). 1982. 
NTIS (US Sales Only), PC A07/MF A0O1. File Number 
DE85750362. 

From Offshore Northern Seas conference and exhibition; 
Stavanger, Norway (24 Aug 1982). 

Theoretical considerations indicate that gas accumulations 
should be just as frequent in nature, if not more frequent than oil 
accumulations. Provided the right economic environment for gas 
development is available, gas exploration should lead to gas re- 
serves similar to or exceeding oil reserves. The proven gas reserves 
in the world are reviewed against these theoretical expectations. the 
predominantly local character of gas markets encourages the devel- 
opment of indigenous gas reserves. Gas development on the Nor- 
wegian Shelf and the future demand for gas in western Europe are 
therefore complimentary to each other. Because of the time lag in- 
herent in offshore development the broad economical prerequisites 
for gas development need to be established if indigenous European 
sources are to be matured in time for the nineties. Delays in doing 
so will increase dependancy on outside sources. The results of ex- 
ploration along the Norwegian Shelf are presented with emphasis 
on their significance for gas reserves. Opportunities for Norwegian 
gas development are then examined primarily against the potential 
of the West- European gas market. 18 drawings. 
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0302 Geology And Exploration 


— ALSO TO CITATION(S) 15660, 15661, 15662, 15663, 17238, 17242, 


15700 (SAND—84-2610) Facies relationships and reser- 
voir potential of the Ohio Creek interval across the Piceance 
Creek basin, northwestern Colorado. Lorenz, J.C.; Rutled 
A.K. (Sandia National Labs., Albuquerque, NM (USA)). 
Feb 1985. Contract AC04-76DP00789. 55p. NTIS, PC A04/ 
MF A0O1; GPO Dep. File Number DE85007245. 

The Ohio Creek Member of the Mesaverde Group, of Late 
Cretaceous age, grades from a fluvial to a paralic facies from the 
southern to the central parts of the Piceance Creek basin, and is a 
facies equivalent of the Lewis transgression/Fox Hills regression to 
the north. Evidence of marine influence in the east-central part of 
the basin includes: (1) zones of abundant logs with large Teredolites 
trace fossils, (2) the results of palynology reports from outcrops at 
Rifle Gap and the US DOE Multi-Well Experiment (MWX) wells, 
and (3) marine sedimentary structures visible in outcrop. In this 
area it is interpreted as the deposits of distributary channel and es- 
tuarine environments associated with a fan delta. Northward, the 
Ohio Creek stratigraphy becomes complex in that while deposition 
in the southern and central parts of the basin was time-equivalent to 
the Lewis transgression, those deposits were reworked by early 
Tertiary erosion and transported north to become younger but cor- 
relatable deposits within the stratigraphically higher Fort Union 
Formation. Although the Ohio Creek in outcrop is highly altered 
by diagenesis (as documented by Johnson and May, 1980) and is an 
aquifer in some parts of the basin, the equivalent zones are gas pro- 
ductive in the north-central parts of the basin. Continued changes 
in facies toward a marine environment to the north affect the petro- 
logic characteristics and sand body/reservoir morphology, increas- 
ing the reservoir potential of this zone. The variably thick interval 
is recognizable in the subsurface as an extensive sandy zone with 
blocky-shaped log profiles. This interval should provide good (al- 
though probably tight) gas reservoirs in those cases where porosity 
and permeability are not occluded by diagenesis, and where conti- 
nuity with surface exposures has not allowed gas escape and water 
influx. 50 references, 15 figures, 2 tables. 


0303 Drilling, Production, And Processing 
REFER ALSO TO CITATION(S) 15669, 15703 
0305 Health And Safety 


15701 (PB—85-110716/XAB) Influence of turbulence on 
gas explosions. Hjertager, B.H. (Christian Michelsens Inst. 
for Vitenskap og Aandsfrihet, Bergen a Oct 1983. 
50p. (CMI— 833403). NTIS, PC E04/MF 

Presented at International Symposium on aes and Pre- 
vention of Gas Explosions, London, December 1, 1983. 

A description of current status in flame and pressure devel- 


opment is presented. Special emphasis are given to gas explosions 
occurring in obstacle environments. 


15702 (PB—85-129096/XAB) Thermal radiation from 
LNG (Liquefied Natural Gas) trench fires. Volume 1. Main 
report. Final report, September 1982-September 1984. Croce, 
P.A.; Mudan, K.S.; Moorhouse, J. (Little (Arthur D.), Inc., 
Cambridge, MA (USA)). Sep 1984. 206p. (ADL—88682). 
NTIS, PC A10/MF AO1. 

in cooperation with British Gas Corp., Solihull 
(England). 


The current federal regulations for LNG facilities require a 
thermal radiation exclusion zone for public safety around spill im- 
poundment systems. The size of this zone is determined by applying 
a thermal radiation model that was developed for large circular or 
near circular pool fires. Since trench (elongated pool) fires behave 
differently from circular pool fires, an experimental test program 
was conducted to monitor the fire behavior and thermal radiation 
from large-scale LNG trench fires. The data in general showed that 
significantly less distance was required according to measurements 
than what the code specified as a safe separation distance. Based 


upon the large-scale fire data, a simple model has been developed 
for predicting radiation fluxes as a function of distance from LNG 
trench fires. 


0306 Marketing And Economics 


REFER ALSO TO CITATION(S) 15682, 15683, 15684, 15687, 15698, 15699, 
15711, 16382 


15703 ee Natural gas 
rural communities in developing countries. 


Blazek, C.F. 

stitute of Gas Technology, Chicago, IL (USA)). 1984. 
Inst. of Gas Technology, 3424 South State St., Chicago, 
60616. File Number 85900654 

From 1. international conference on the development of 
shallow oil and gas resources; Norman, OK, USA (25 Jul 1984). 

The hypothetical community discussed in this paper consists 
of a shallow well cable-tool drilling rig, gas conditioning equip- 
ment, transmission line, distribution system, generator set, water 
pumps, and residential gas appliances. Table 5 presents a summary 
of the projected cost for each system component. All costs are in 
1984 dollars and do not include transportation, installation, or labor 
costs. Depending on the planning philosophy, the system can be 
sized to meet present peak demands with capacity added when re- 
quired or, the system can be sized to meet all peak project gas 
demand over the life of the system. The first approach which is less 
expensive in the short run would cost roughly $333,600 for the ma- 
terials and equipment alone. The most expensive part of the system 
is the 40.2 KM long transmission line. Considerable saving would 
occur if the natural gas well were closer to the village. Additional 
savings are also possible since the cable-tool drilling rig would pre- 
sumably be rented or the drilling operation contracted for which 
would lower the cost of the drilling. 7 references, 5 figures, 5 
tables. 


= (CONF-8208205—Pt.2, pp G/2 1-11) Criteria for 
project feasibility supply and demand in Europe. Ouwe- 
hand, F. (Shell Internationale Petroleum Maatschappij B.B., 
(Netherlands)). 1982. NTIS = Sales Only), PC 'A07/MF 
A01. File Number DE8575036: 
Senta, Tisai a siensihaieian ceetevniania 


Norway (24 Au os 
ae oe main reasons for the rapid growth of 
I rtp moose eg eta. 4-9 n 


decades. The author discusses the main characteristics of gas 
projects and comments on three major issues which affect profit- 
ability of gas projects: competition, security of supply and price. 2 
drawings. 


15705 (CONF-8208205—Pt.2, pp G/4 1-18) UK market 
for natural gas. Allcock, J.F. (British Gas Corporation). 
1982. NTIS mus Sales Only), PC A0O7/MF AOl. File 
Number DE85750362. 

From Offshore Northern Seas conference and exhibition; 


Sta Norway (24 Aug 1982). 
iicasiis Gon eneoshdibtien ohieti ottech to olf geegestions of 


supply and demand, there can be little doubt that there will, be- 
tween now and the turn of the century, be a substantial market for 
gas in UK even if total sales of gas increase only modestly during 
that period. Present knowledge suggests that the reserves on the 
UK Continental Shelf are modest in relation to the expected 
demand and it is sensible to augment those reserves with imported 
supplies where these can be obtained on attractive commercial 
terms and from areas which are politically stable and by transporta- 
tion systems which give a high degree of security. Norwegian 
sources meet these criteria and supplies to the UK from the Norwe- 
gian Shelf have been imported. If the market for gas expands very 
rapidly in UK because the existing depletion policy is dismantled 
and gas is sold extensively in non-premium markets, it seems unlike- 
ly that this will represent a future outlet for substantial quantities of 
Norwegian gas so long as present pricing philosophies are adopted. 
Gas producers will have to accept that they must choose between 
moderate prices and fast rates of build-up of new supplies or high 
prices in relation to oil products in which case they will have to 
accept very moderate rates of penetration. It remains to be seen 





whether the present proportion of total UK supplies satisfied from 
Norwegian sources increases or decreases in the years to come. 2 


(CONF-8208205—Pt.2, pp G/5 1- = tenga 
natural gas market. Facts and prospects. a = 
(Ruhrgas vA. Essen (Germany, F.R.)). 1982. Ss (US 
Sales Only), PC A07/MF AO1. File Number DE85750362. 

From Offshore Northern Seas conference and exhibition; 
Stavanger, Norway (24 Aug 1982). 

Natural gas imports sufficient to cover potential natural gas 
demand in the Immediate Continental Market (Belgium/Luxem- 
bourg, Federal Republic of Germany, France, Netherlands) during 
the next ten years have been contracted. For the nineties, the Im- 
mediate Continental Market sees at competitive prices-demand for 
very substantial additional gas imports which could rise to some 50 
billion m*/y by the end of the century and would primarily offset 
declining production in the Immediate Continental Market area and 
decreasing deliveries under existing contracts for the importation of 
Norwegian North Sea gas. The economically accessible natural gas 
resources and outside Western Europe seem adequate to allow the 
gas industry in continental Western Europe and in the Immediate 
Continental Market to maintain or even to modestly increase the 
level of natural gas supplies during the nineties. Pricing will essen- 
tially determine whether or not the natural gas option will, in fact, 
live up to expectations. For the producer, assumptions made with 
regard to the future development of the energy price level will ba- 
sically determine, if expected returns justify huge investments in 
new projects, while minor differences between the initial price level 
on the date of the contract and the target at the outset of the nego- 
tiations are of less weight by comparison. Increasing efforts to curb 
the cost of production and offshore transmission will be necessary 
and government take will play an important part in the analysis of 
the economic driving forces for new gas projects. 15 drawings. 


15707 (DOE/EIA—0130(84/12)) Natural Gas Monthly, 
December 1984. (USDOE Energy Information Administra- 
tion, Washington, DC. Office of Oil and Gas). Feb 1985. 
115p. NTIS, PC A06/MF AOI; 1 - GPO; GPO Dep. File 
Number DE85007421. 


Dry gas production (wet marketed production minus extrac- 
tion loss) during December 1984 was estimated at 1,521 billion 
cubic feet (Bcf), 0.6% below December 1983 dry gas production. 
Consumption of natural gas during December 1984 was an estimat- 
ed 1796 Bcf, 18% below the December 1983 level. Compared to 
the previous November, residential consumption in November 1984 
was up 5.7%, commercial consumption up 5.3%, industrial con- 
sumption up 6.5%, and electric utility consumption up 14.5%. The 
volume of working gas in underground storage reservoirs at the 
end of December 1984 was 10.8% above the December 1983 level. 
The average wellhead price of natural gas in October 1984 was 
$2.60 per thousand cubic feet (Mcf). In October 1983, the average 
price was $2.58 per Mcf. In December 1984, the average residential 
price of natural gas was $6.09 per Mcf. The comparable price in 
December 1983 was $6.06 per Mcf. The average wellhead (first 
sale) price for natural gas purchases projected for January 1985 by 
selected interstate pipeline companies was $2.92 per Mcf. In Janu- 
ary 1984, the average price was $2.73 per Mcf. The average price 
projected for Old Gas (NGPA Sections 104, 105, and 106) in Janu- 
ary 1985 was $1.56 per Mcf; for New Gas (NGPA Sections 102, 
103, 108, and 109), $3.77 per Mcf; and for High Cost Gas (NGPA 
Section 107), $5.21 per Mcf. In January 1984, the prices projected 
for Old Gas, New Gas, and High Cost Gas averaged $1.41, $3.59, 
and $5.64 per Mcf, respectively. A telephone survey of selected 
natural gas companies indicates 1.7 trillion cubic feet of surplus de- 
liverability is available for offsystem sales between January and 
June 1985. 5 figures, 23 tables. 
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0308 Environmental Effects 
REFER ALSO TO CITATION(S) 15690, 15712, 17076 


15708 (PB—85-118503/XAB) Evaluation of 3-d hydrody- 
namic computer models for prediction of LNG vapor disper- 
sion in the atmosphere. Annual report March 1983-February 
1984, Havens, J.A.; Schreurs, P.J. (Arkansas Univ., Fayette- 
ville (USA). Dept. of Chemical Engineering). Mar 1984. 
102p. NTIS, PC A06/MF AO1. 

The FEM3, MARIAH II, SIGMET-N, and ZEPHYR 
Heavy Gas Dispersion Models have been transferred to the Univer- 
sity of Arkansas and installed on a project-dedicated computer 
system for evaluation. A series of test LNG release scenarios has 
been simulated to determine the models predicted effects due to 
variation in dispersion scenario parameters such as gas release rate, 
wind speed, and atmospheric stability. A series of isothermal, fixed 
volume, instantaneous releases of Freon-air mixtures has been per- 
formed, providing an extensive data base of concentration measure- 
ments as a function of radial and vertical position in the developing 
heavy gas cloud for evaluation of model predictions. A prototype 
gas sensor, which uses an aspirated flame ionization detector, suita- 
ble for concentration measurements in cold gas spills has been de- 


veloped. 
0309 Artificial Stimulation 


REFER ALSO TO CITATION(S) 15614 


15709 (DOE/MC/14262—1732) Enhanced recovery of 
in-situ methane by carbon-dioxide injection: an experimental 
feasibility study. Reznik, A.A.; Singh, P.K.; Foley, W.L. 
(Pittsburgh Univ., PA (USA). Dept. of Chemical and Petro- 
leum Engineering). May 1982. Contract FG21-80MC14262. 
37p. NTIS, PC A03/MF A01; 1; GPO Dep. File Number 
DE85003352. 

A set of experiments is described in which carbon dioxide is 
injected into large cores of methane- and water-saturated bitumi- 
nous coal, at elevated pressures. CO2 at pressures of up to 800 psig 
is used to simulate the enhanced recovery of in-situ methane from 
coal beds. Carbon-dioxide injection increases the recovery of meth- 
ane by a factor of 2 to 3 times that achieved in simple desorption 
by pressure drawdown and atmospheric diffusion. In general, 
higher CO, pressures achieve greater methane recovery. The pres- 
ence of even small amounts of nitrogen in the injection gas, greatly 
reduces the methane recovered. COs: at pressures of 500 to 800 psig 
are shown to be capable of completely demethanating integral coal 
samples. This fact was also confirmed by tests run on crushed 
cores. The consumption of CO. by permanent adsorption is quite 
high vis-a-vis the methane recovered and may preclude its use as an 
enhanced-recovery energy process. Its primary function would 
appear to be as a means of safely demethanating coal beds prior to 
mining. 4 references, 6 figures, 6 tables. 


15710 Technical potential of methods for methane extrac- 
tion from geopressured-geothermal fluids at high temperature 
and pressure. Quong, R.; Owen, L.B.; Locke, F.E. (Law- 
rence Livermore Lab., CA). Journal of Petroleum Technolo- 
gy; 34: 504-510(Mar 1982). 

One of the most expensive steps in producing methane from 
geopressured reservoirs is brine reinjection. Although abnormally 
high wellhead pressures can greatly reduce reinjection costs, they 
would also force some of the methane to remain dissolved and thus 
unrecovered. According to a study of high-pressure geopressured- 
methane extraction methods, gas stripping is technically but not 
economically practical. Laboratory solvent-extraction tests using n- 
hexadecane and 15 wt% aqueous NaCl gave promising results. Me- 
chanical extraction methods include hydraulically driven membrane 
pumps, hydraulic reciprocating piston pumps, and hydraulic tur- 
bines (all coupled with methane separators). These appear techni- 
cally possible but require more detailed analysis to evaluate the me- 
chanical and hydraulic losses. Ultimately, the best choice may be 
not simply the most efficient machine but rather the most reliable 
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system capable of performing in the corrosive, scale-forming brine 
environments. 


0320 Transport, Pipelines, And Handling 
REFER ALSO TO CITATION(S) 15698 


15711 (CONF-8208205—Pt.2, pp G/3 1-34) Transporta- 
tion of North Sea gas to Continental/U.K. markets. Penick, 
D.P. (Mobil Exploration and Producing Services Inc., 
Dallas, TX (USA)). 1982. NTIS (US Sales Only), PC A07/ 
MF AO1. File Number DE85750362. 

From Offshore Northern Seas conference and exhibition; 
Stavanger, Norway (24 Aug 1982). 

e transport of North Sea gas to markets must be consid- 
ered an integral part of the overall problem of marketing all hydro- 
carbon components produces from North Sea fields. This includes 
separation of those components into marketable commodities, 
wheter that separation is carried out offshore, onshore, or both, as 
well as transport of all components to ultimate markets. The mix- 
ture of hydrocarbon components produced varies from field to 
field. Decidions on the nature of liquid transportation systems sig- 
nificantly affect the hydrocarbon separation system required on the 
offshore platforms. Most existing North Sea gas systems have 
evolved from evaluating this problem for specific large fields, such 
as Ekofisk, Frigg, and Brent, where adequate reserves to support a 
system were foreseen. For other fields to utilize capacity in these 
systems, they must conform to the delivery points, gas specifica- 
tions, and operating conditions established. A portion of the new 
Statpipe system utilizes the concept of high pressure gas pipeline 
operation. The Northern U.K. area multi-field system which had 
been planned also embodied this concept. A high pressure system 
allows transport of rich or lean gas, and is able to accommodate gas 
from later discovered fields of unknown quality. Future systems 
will need to cut costs to be able to deliver gas to the intended 
market competitively with other sources outside the North Sea 
which might supply the same market. 13 drawings, 1 table. 


15712 (PB—85-118495/XAB) Selective bibliography on 
the reclamation of rights-of-way for natural gas transmission 
pipelines. Final topical report, January 1983-June 1984, 
Bluth, M.L. (Argonne National Lab., IL (USA)). Jul 1984. 
202p. NTIS, PC A1l0/MF AO1. 

This bibliography lists over 800 references, including gov- 
ernment reports, journal articles, symposium proceedings, industrial 
reports, workshop proceedings, theses, and bibliographies. It pro- 
vides a listing of available literature relevant to the installation of 
gas transmission pipelines and to scientific research that developed 
solutions to the environmental problems associated with the instal- 
lation of gas transmission pipelines, as well as to past and current 
practices that will be useful in selected geographic regions. This 
report should be of use to environmental managers of the gas trans- 
mission companies and to other groups that require information re- 
lated to reclamation and maintenance of pipeline rights-of-way. 


0330 Properties 


15713 (DOE/MC/20693—T13) Hydrate thermal proper- 
ties measurements. Monthly report, January 1985. (Colorado 
School of Mines, Golden (USA). Dept. of Chemical and Pe- 
troleum Refining Engineering). 1985. Contract AC21- 
83MC20693. 32p. NTIS, PC A03/MF A0O1; 1; GPO Dep. 
File Number DE85006909. 

Natural gas hydrates have been detected in many regions of 
the world and vast quantities of natural gas are expected to exist in 
the hydrate state in suboceanic sediments as well as in the forma- 
tions below the permafrost base. Since gas hydrates are a concen- 
trated form of natural gas (180 SCF gas per CF of hydrate), they 
have great potential as a future resource of natural gas. Although 
gas hydrates show great promise as a future energy source, this re- 
source is relatively new and the technology to produce natural gas 
from hydrates is not yet developed. Several ways for dissociating 
hydrates in the earth have been suggested. These include thermal 
stimulation, in-situ combustion, depressurization, and injection of 
hydrate inhibitors. Holder et al. (1982) have shown that the thermal 


03 NATURAL GAS 
0340 Combustion 


recovery i is energy efficient from the thermodynamic 
viewpoint. McGuire (1981) and Bayles et al. (1984) have developed 
thermal recovery models and concluded that steam or hot water 
stimulation techniques are most attractive for gas hydrate produc- 
tion. It is probably essential at the present stage to launch a detailed 
study dealing, on a fundamental level, with the mathematical mod- 
eling of the dissociation process of in-situ hydrates or hydrates 
formed in sediment. Such a study represents a necessary step 
toward an experimental investigation of in-situ hydrate dissociation 
as well as reservoir simulation studies for the production of natural 
gas from hydrates in earth. With the exception of few Russian pub- 
lications dealing, on a fundamental level, with the mathematical 
modeling of in-situ hydrate dissociation, no similar studies are avail- 
able in the western literature. The authors present their mathemati- 
cal model for recovery of natural gas from a gas hydrate deposit. 
While considerable progress has been made, solutions of simple 
form are not available. 


15714 (PB—85-129047/XAB) nnd of gas-com- 


m, R.T.; Starling, K.E.; Kumar, K.H.; Oswal, 
. (Oklahoma Unw., Norman (USA). School of 
Chemical Engineering and Materials 


Science). May 1984. 
25p. NTIS, PC A02/MF AO0O1. 
The objective of this contract is to obtain high accuracy 
data on natural and synthetic gas components and, especially, mix- 
tures to supply needs of GRI super-compressibility correlation 
project. These are in addition to data from other labs. A Burnett- 
type P-V-T cell has been set up with auxiliaries and calibrated by 
use of the best nitrogen data available. The internally consistent 
mixture second virials will assist determination of interactions for 
correlation development. Equipment has been set up for gravime- 
tric preparation of mixtures for new tests. Software is being devel- 
oped for automation of the equipment. 


Ve Pham 


0340 Combustion 


REFER ALSO TO CITATION(S) 16443, 16449, 16761 


15715 (DOE/CS/69096—16) Purchasing a high-efficien- 
cy gas furnace. (Indiana Dept. of Commerce, Indianapolis 
(USA). Div. of Energy Policy). [1985]. Contract FG02- 
80CS69096. 8p. NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE85007401. 

Choosing an energy efficient heating system may seem con- 
fusing. There are guides to make the job easier. The basic tool for 
judging energy efficiency for residential furnaces is the Annual 
Fuel Utilization Efficiency (AFUE) rating, the method for deter- 
mining this value being specified by the US Department of Energy. 
In a sense, it’s like the gasoline mileage ratings of new cars; it’s a 
good ball-park estimate of what to expect, but the actual efficiency 
you get could be lower. Almost all furnace manufacturers specify 
the AFUE rating of their products, and it is a reasonably compara- 
tive figure to use. The AFUE rating of a furnace, along with the 
initial cost, estimated installation costs, operational cost, special 
maintenance costs (special filters, etc.), and warranty information - 
all available from the furnace dealer or supplier - will aid in prod- 
uct comparison and selection. The list will help you choose the 
right system for your home. 


15716 (PB—85-129690/XAB) Mechanisms and reaction 
related to methane combustion. Final report, April 
1982-June 1984, Zabielski, M.F. (United Technologies Re- 
search Center, East Hartford, CT (USA)). 29 Jun 1984. 88p. 
(UTRC-R—84-956114-24). NTIS, PC A0S/MF AO1. 

See also PB84-100932. 

The purpose of this research is to obtain fundamental infor- 
mation on processes occurring at the onset of ignition in methane 
flames and the mechanisms involved in the formation of prompt 
NO. The temperature profiles were determined in each of the 
flames with the thermocouple probing, sodium line reversal, OH 
rotational spectrometry, and partial equilibrium calculations. De- 
tailed measurements of major and minor species were made with 
molecular beam mass spectrometry and resonance absorption 





trometry. The net reaction rates of all species were calculated with 
corrections for diffusion. Model calculations were made and com- 


pared with experimental results. 
0350 Storage 


REFER ALSO TO CITATION(S) 16515 


04 OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 16353, 16381 


15717 (PB—85-114478/XAB) KCERL (Kentucky Center 
) bibli of oil shale litera- 


Energy Research Laboratory 
ture (quarterly updates). Issue 6, July 1983. Pettit, R. (Ken- 
tucky Univ., Lexington (USA). Inst. for Mining and Miner- 
als Research). Jul 1983. 15p. (MMR—82-069). NTIS, PC 
A02/MF AOl1. 

Sponsored in part by Kentucky Energy Cabinet, Lexington. 

This report includes publications, presentations, abstracts, re- 
ports-in-progress, proceeding papers, and journal articles represent- 
ing oil shale activities, completed or in progress, by the University 
of Kentucky Institute for Mining and Minerals Research (IMMR). 
This work is part of the Commonwealth's Energy Research and 
Development Program. IMMR conducts this program and operates 
the Kentucky Center Energy Research Laboratory (KCERL) for 
the Kentucky Department of Energy. Entries are listed in alphabet- 
ical order by first author's name under the following headings: 
General; Geology and Geochemistry; Mining and Reclamation 
Technology; Socio-Economic, Environmental, and Health Studies; 
Analytical Aspects of Oil Shale Characterization; and Process 
Technology. This bibliography also includes information on the oil 
shale data base and the sample bank maintained by the IMMR. 


0401 Reserves And Exploration 


15718 (PB—85-114403/XAB) Resource assessment of oil- 
bearing shales in Lewis and Fleming Counties, Kentucky. 
Volume 1. Project report. Final report. Robl, T.L.; Beard, 
J.G.; Kepferle, R.C.; Pollock, J.D.; Koppenaal, D.W. (Ken- 
tucky Univ., Lexington (USA). Inst. for Mining and Miner- 
als Research). 12 Dec 1980. 93p. (MMR—80-D19-2A). 
NTIS, PC A0S/MF A011. 

See also PB85-114411. Sponsored in part by Davy McKee 
Corp., Cleveland, OH. 

Ten cores, drilled along the oil shale outcrop, and 7 1/2- 
minute geologic quadrangle maps and field notes were used to de- 
termine the quality and quantity of oil shales in Lewis and Fleming 
Counties, Kentucky. 


15719 (PB—85-114411/XAB) Resource assessment of oil- 
bearing shales in Lewis and Fleming Counties, Kentucky. 
Volume 2. Supporting data. Final report. Robl, T.L.; Beard, 
J.G.; Kepferle, R.C.; Pollock, J.D.; Koppenaal, D.W. (Ken- 
tucky Univ., Lexington (USA). Inst. for Mining and Miner- 
als Research). 12 Dec 1980. 243p. (MMR—80-D19-2B). 
NTIS, PC Al1l/MF AOl1. 

See also PB85-114403. Sponsored in part by Davy McKee 
Corp., Cleveland, OH. 

Detailed data are presented on stratigraphy, organic and in- 
organic geochemistry, physical characteristics, resource analysis, 
and reserve estimates for the study described in Volume I, Re- 
source Assessment of Oil-Bearing Shales in Lewis and Fleming 
Counties, Kentucky. 
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REFER ALSO TO CITATION(S) 15734, 15742, 15742 


15720 (DOE/FE/60195—1720) Development of the 
Multisolid Fluidized Bed oil shale retort. Final report. Steed- 
man, W.G.; Shirley, F.W.; Applebaum, H.R. (Battelle Co- 
lumbus Labs., OH (USA)). 14 Nov 1984. Contract ACO1- 
82FE60195. 101lp. NTIS, PC A06/MF A0Ol1; 1; GPO Dep. 
File Number DE85003355. 

This report presents the results of a project aimed at deter- 
mining the feasibility of applying Multisolids Fluidized Bed tech- 
nology to the retorting of eastern US oil shales. The MSFB oil 
shale retort appears to have considerable potential. Oil yields up to 
162% of Fischer Assay and shale throughputs in excess of 3300 Ib/ 
hr-ft? were obtained while processing an eastern oil shale. An eco- 
nomic analysis indicated the cost of crude shale oil would be ap- 
proximately $37.00/bbl compared to a cost of $50.00/bbI for a simi- 
lar-sized Paraho plant (1983 dollars). 11 figures, 11 tables. 


15721 (DOE/LC/10783—5) Physics of oil shales: a pro- 
gram of theoretical and experimental studies. Quarterly 
progress report, September 21, 1982-January 1, 1983. Inguva, 
R. (Wyoming Univ., Laramie (USA). Dept. of Physics and 
Astronomy). 1983. Contract AS20-81LC10783. 10p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85007188. 

In this report we present the mathematical foundations of 
the physical processes for true in-situ retorting by electromagnetic 
heating. The modeling of in-situ retorting via electromagnetic heat- 

ing requires a mathematical formulation of the problem and empiri- 
cal relations for such quantities as thermal conductivity, heat capac- 
ities, rate constants, permeabilities, and viscosities. The mathemati- 
cal formulation consists of equations for conservation of species, 
saturations, capillary pressure, momentum and energy. These equa- 
tions constitute a system of coupled non-linear partial differential 
equations which must be solved numerically. 8 references. 


15722 (DOE/LC/10783—6) Physics of oil shales: a pro- 
gram of theoretical and experimental studies. Quarterly 
progress report, January 1-April 1, 1983. Inguva, R. (Wyo- 
ming Univ., Laramie (USA). Dept. of Physics and Astrono- 
my). 1983. Contract AS20-81LC10783. 7p. NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE85007187. 

In the in-situ electromagnetic heating process some of the oil 
evolved during pyrolysis of Kerogen is lost to coking, cracking and 
combustion. An understanding of these decomposition processes is 
important in order to design appropriate technology to minimize 
them. Additionally, a mathematical description of these processes 
will enable realistic modeling of the oil shale. Combustion refers to 
exothermic chemical reactions of the gases. This process is con- 
trolled by the oxygen concentration present in the shale and is pri- 
marily a high temperature phenomena (T > 700°C). Since such 
temperatures are not obtained in the electromagnetic process, com- 
bustion can be neglected. The Braun model [Braun, R. L., Mathe- 
matical Modeling of Modified In-Situ and Aboveground Oil Shale 
Retorting, Report No. UCRL-53119, Lawrence Livermore Labora- 
tory, 1981] has been verified for heating rates of .0005 K°/S to .05 
KY/S. This model should be valid for electromagnetic heating proc- 
esses where the heating rate is about .0005 K°/S. Currently we are 
using this model in our numerical calculations, and the results will 
be presented in later reports. 4 references. 


15723 (DOE/LC/10783—7) Physics of oil shales: a pro- 
gram of theoretical and experimental studies. Progress report, 
April 1-August 1, 1983. Inguva, R. (Wyoming Univ., Lara- 
mie (USA). Dept. of Physics and Astronomy). 1983. Con- 
tract AS20-81LC10783. 43p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE85007185. 

In this paper we present the mathematical foundations of the 
— processes for true in-situ retorting by electromagnetic heat- 
ing. The modeling of in-situ retorting via electromagnetic heating 
requires a mathematical formulation of the problem and empirical 
relations for such quantities as thermal conductivity, heat capac- 
ities, rate constants, permeabilities, and viscosities. The mathemati- 
cal formulation consists of equations for conservation of species, 
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saturations, capillary pressure, momentum and energy. These equa- 
tions constitute a system of coupled nonlinear partial differential 
equations which must be solved numerically. The model has been 
run using various parameters. As an example we consider a well 
bored into the shale, a rf generator is inserted so that energy is 
emitted radially outward for the entire length of well bore. Because 
of cylindrical symmetry we need only model a slice in the r and z 
coordinates. Figures 3 to 5 show the contours of temperature at dif- 
ferent times, figures 6 to 8 show the pressure at these times, figures 
9 to 11 show the Kerogen concentration at these times in Kg/m°, 
figures 12 to 14 show the coking, figures 15 to 17 show the carbon 
buildup and figures 18 to 23 show velocity profiles, and finally 
figure 24 shows the oil yield or a function of time in seconds. 8 
references, 24 figures. 


15724 (DOE/LC/10783—8) Physics of oil shales: a pro- 
gram of theoretical and experimental studies. 

progress report, June 21-September 21, 1983. Inguva, R. 
(Wyoming Univ., Laramie (USA). t. of Physics and As- 
tronomy). 1983. Contract AS20-81LC10783. 3p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85007186. 

A systematic study of the many variables (other than the or- 
ganic content) which could possibly influence the dielectric proper- 
ties of oil shales is carried out. The relative importance of such pa- 
rameters in assay applications of dielectric spectroscopy is investi- 
gated. The influence of chemical changes i in the oil shale matrix on 
the dielectric behavior of oil shales is studied. Dielectric 
of the data using multi relaxation models is continuing. Work of the 
development of the mathematical model for volumetric heating of 
oil shales by electromagnetic methods is continued from the previ- 
ous quarter. Stability of the numerical programs is being studied. 
This stage of model development is expected to be complete next 
quarter. Experimental work on the absorption of microwave energy 
in oil shale dielectrics is being continued. The resonances observed 
earlier have now been seen in samples with different shale grade. 
The major problem we are facing currently is in the coring and 
preparation of samples of the proper geometry to carry out the ex- 
periments. We hope to perform experiments on several samples 
with varying shale grade. 


15725 (DOE/LC/10783—10) Physics of oil shales: a pro- 
gram of theoretical and experimental studies. Quarterly 
progress report, December 21, 1983-March 21, 1984, Inguva, 
R. (Wyoming Univ., Laramie (USA). Dept. of Physics and 
Astronomy). 1984. Contract AS20-81LC10783. 2p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85007184. 

The roles of water on the dielectric properties of oil shales is 
being studied. Extensive modeling has been performed including 
parameters reflecting shale richness, water content, and interfacial 
polarization from 10Hz to 1MHz in an effort to interpret the data 
on dielectric properties of oil shales. Reasonable agreement be- 
tween the model calculations and data are obtained. Work from 
previous quarters modeling the oil shales as random networks simu- 
lating the heterogeneous character is continuing. The numerical 
work using the mathematical model developed for in-situ oil shale 
retorting by electromagnetic methods is continuing. A very com- 
prehensive report giving all the details of this model is under prepa- 
ration and will be available next quarter. 


15726 (DOE/LC/10868—1707) [Acid-gas removal from 
oil shale retort gas streams]. Final technical report, Septem- 
ber 30, 1982-September 30, 1984. (Wyoming Univ., Laramie 
(USA). Dept. of Chemical Engineering). Oct 1984. Contract 
AC20-82LC10868. 78p. NTIS, PC A0S5/MF A011; 1; GPO 
Dep. File Number DE85005168. 

This report consists of two sections: (1) scrubbing research 
related to acid-gas removal from oil shale retort gas stream; and (2) 
design and construction of a pilot scale hot gas stripping unit. Each 
section has been processed for inclusion in the Energy Data Base. 


15727 (DOE/LC/10868—1707, pp 15p, Section ID 


Scrubbing research related to acid-gas removal from oil shale 
retort gas streams. Final Cooney, D.O. Oct 1984. 
NTIS, PC A05/MF AO1. File Number DE85005168. 

In [Acid-gas removal from oil shale retort gas streams]. 
Final technical report, September 30, 1982-September 30, 1984. 
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Previous quarterly reports have described in considerable 
detail the results of experimental work dealing with the removal of 
SO; and HsS from gas streams in experimental small-scale venturi 
scrubbers using injected liquids consisting of NH,OH solutions, 
NaOH solutions, and various buffer solutions. Various parameters 
(L/G ratio, liquid pH and buffer capacity, venturi throat length, 
gas velocity, COs in the gas stream) were investigated. Previous re- 
ports have presented complete details on all of these studies. Theo- 
retical modeling efforts that were carried out to complement the 
experimental work were reported in detail in our previous quarterly 
report (June 30, 1984). That modeling work has been accepted for 
appear later this year. We will not reiterate here all of the material 
in our previous reports, but instead will provide only a relatively 
brief summary of the main conclusions reached in the experimental 
work, plus some recommendations for future work. Following that 
we present an analysis of chemical reaction and equilibrium con- 
stants which was carried out during our work but which has here- 
tofore not been reported. The equilibrium relations discussed in this 
analysis constitute the single most important factor controlling acid 
gas removal in venturi scrubbers; hence, it is highly appropriate to 
focus on them here. After this section indicates what are the origins 
of the equilibrium relationships presented graphically in Figures 1 
through 4, there is a general discussion of the implications of these 
relations for venturi scrubber performance. 4 figures. 


15728 (PB—85-112266/XAB) Eastern oil shale retorting. 
I; pyrolysis of the Sunbury Shale of . Final report. 
pe Tg Sig a egg cerry see 
or esearc! 

Dec 1980. 36p. (MMR—81-062). NTIS, PC A03/MF AO1. 

Sponsored in part by Kentucky Energy Cabinet, Lexington. 

Retorting studies of Sunbury Shale from northeastern Ken- 
tucky have been carried out systematically and compared with ear- 
lier studies of Colorado oil shale. The Fischer assay method is used 
as a baseline model for evaluation of the retorting parameters. The 
effects of inert gas flow and of particle size variation when retort- 
ing Sunbury Shale are similar to effects observed in retorting Colo- 
rado shale. However, oil yield is very dependent on shale heat-up 
rate; its effect is much greater on Sunbury Shale than on western 
shale. Pyrite has a detrimental effect on the quantity of oil generat- 
ed from Sunbury Shale, and a number of design parameters impact 
oil production. Fischer assay is not nearly as optimum a method for 
obtaining oil from the Sunbury Shale as it is for retorting Colorado 
shale. For this eastern oil shale, an assay employing 5 times the 
Fischer assay heating rate and a 1380F upper temperature (i.c., 
100F/min to 1380F) results in a process yield that is 110-116% 
Fischer assay. Our studies indicate that the Sunbury Shale is less 
suitable than western oil shale for in situ methods that involve rela- 
tively slow heating, and that there is much to be gained from re- 
torting Mississippian age shale by modern techniques which heat 
very rapidly and remove oil efficiently. 


15729 Staged fluidized bed. Mallon, R.G. (to Dept. of 
Energy). US Patent 4,481,080. 6 Nov 1984. Filed date 13 
May 1983. vp. 

PAT-APPL-494236. 

Method and apparatus for narrowing the distribution of resi- 
dence times of any size particle and equalizing the residence times 
of large and small particles in fluidized beds. Particles are moved 
up one fluidized column and down a second fluidized column with 
the relative heights selected to equalize residence times of large and 
small particles. Additional pairs of columns are staged to narrow 
the distribution of residence times and provide complete processing 
of the material. 
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0405 Properties And Composition 
REFER ALSO TO CITATION(S) 15720, 15724, 15725 


15730 (DOE/LC/10783—1) Physics of oil shales: a pro- 
gram of theoretical and experimental studies. Quarterly 
een report, September 21, 1981-January 1, 1982. Inguva, 
R. (Wyoming Univ., Laramie (USA). Dept. of Physics and 
Astronomy). 1982. Contract ‘AS20-81LC10783. 36p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE85007192. 

Major results obtained this quarter are as follows: (1) Data 
presented in a report by Jesch [esch, R. L., Dielectric Properties 
of Oil Shale as a Function of Frequency (DOE) LETC report, No. 
SR-723-71-80] have been analyzed. Non-Debye behavior character- 
istic of several other non-crystalline materials has been found in the 
case of oil shale samples studied by Jesch. (2) Microwave propaga- 
tion in cylindrical geometry filled with a lossy dielectric has been 
studied. Preliminary calculations indicate that the attenuation length 
for several cavity modes are large enough to provide efficient 
mechanisms for efficient energy deposition in the medium. 36 refer- 
ences, 15 figures, 2 tables. 


(DOE/LC/10783—2) Physics of oil shales: a pro- 
gram of theoretical and experimental studies. Quarterly 
progress report, January 1-March 31, 1982. Inguva, R. (Wy- 
oming Univ., Laramie (USA). Dept. of Physics and Astron- 
omy). 1982. Contract AS20-81LC10783. 16p. NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE85007191. 

The analysis of the data presented in the report by Jesch 
[Jesch, R. L., Dielectric ies of Oil Shale as a Function Fre- 
quency, (DOE) Report No. SR-723-71-80 (October, 1980)] has been 
continued. The literature survey on the low frequency dielectric re- 
sponse of non-crystalline materials has been continued. Attention 
has been focussed on the analysis of dielectric response of glassy 
materials (vitreous ionic conductors) available in the literature. 
Based on this a scheme is proposed to interpret the dielectric data 
on oil shales. Analysis based on this scheme will be conducted in 
the third quarter. The study of microwave propagation in cylindri- 
cal geometry filled with lossy dielectric is continued. Explicit ex- 
pressions for Q (quality factor) of the dielectric cavity is obtained. 
Some numerical results using data of Jesch are given. Literature 
survey on the thermal properties of non-crystalline materials is con- 
tinued. Preliminary calculations on the heat transfer problem have 
been begun. 18 references, 1 table. 


15732 (DOE/LC/10783—3) Physics of oil shales: a pro- 
gram of theoretical and experimental studies. Quarterly 
progress report, April 1-June 31, 1982. Inguva, R. (Wyoming 
Univ., Laramie (USA). Dept. of Physics and Astronomy). 
1982. Contract AS20-81LC10783. Sp. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85007190. 

The analysis of the data presented in the report by Jesch 
[Jesch, R. L., Dielectric Properties of Oil Shale as a Function of 
Frequency (DOE) Report No. SR-723-71-80 (October 1980)] has 
been continued using the model discussed in detail in the previous 
quarterly progress report. For the limited amount of dielectric data 
available at this time, this analysis is now complete. The study of 
microwave propagation in cylindrical geometry filled with lossy di- 
electric is continued. The transfer matrix appropriate for wave 
guide appropriate for the oil shale problem has been obtained. A 
beginning has been made to set up a laboratory experiment for 
microwave propagation in oil shale materials. Data acquisition from 
this experiment will begin during the next quarter. Explicit calcula- 
tions for heat flow in oil shales using the mixture theory of Muru- 
kami have begun and will be completed next quarter. 


15733 (DOE/LC/10783—4) Physics of oil shales: a pro- 
gram of theoretical and experimental studies. Quarterly 
progress report, June 31-September 21, 1982. Inguva, R. 
(Wyoming Univ., Laramie (USA). Dept. of Physics and As- 
tronomy). 1982. Contract AS20-81LC10783. 40p. NTIS, PC 
A03/MF AO1; 1; GPO Dep. File Number DE85007189. 
The study of oil shales pertaining to volumetric heating oil 
shales is comprised of the following four major tasks for the period 
June 31, 1982 to September 21, 1982: (1) dielectric properties of oil 
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shales; (2) heat transfer in oil shales; (3) electromagnetic wave 
propagation in dielectric wave guides; and (4) microwave measure- 
ments on oil shale dielectrics. Progress reports are presented for 
each task. 8 references, 12 figures. 


15734 (DOE/LC/10783—11) Physics of oil shales: a pro- 
gram of theoretical and experimental studies. Quarterly 
progress report, March 21-June 21, 1984. Inguva, R. (Wyo- 
ming Univ., Laramie (USA). Dept. of Physics and Astrono- 
my). 1984. Contract AS20-81LC10783. 3p. NTIS, PC A02/ 
MF AO1; GPO Dep. File Number DE85007183. 

Experimental work on microwave absorption in oil shale 
materials is continuing. The experimental work done so far con- 
cerns the propagation of electromagnetic waves perpendicular to 
the layering. To study the anisotropy effect we are now studying 
effects for propagation parallel to the layering. The frequency re- 
sponse of a sample cored across the shale layers exhibits behavior 
characteristic of a medium with effective dielectric constant. In a 
sample cored along the shale layers, the frequency response points 
to the generation of a multiple set of resonances by few dominent 
layers. This experimental work will continue during the next quar- 
ter. The dielectric modeling work is also being continued. The 
work done on the effect of water on the dielectric properties of oil 
shales is now available as a preprint submitted to fuel for publica- 
tion. The modeling work is also continuing. The numerical model 
developed so far is being optimized to speed up the processing 
time. Detailed documentation of the computer programs will be 
given during the next quarter. Preliminary work started for the 
design for heating large blocks of oil shale by electromagnetic 
methods. 


15735 (DOE/LC/10783—T1) Physics of oil shales: a 
program of theoretical and experimental studies. Quarterly 
report, September 21, 1983-January 1, 1984, Inguva, 


progress 
R.; Baker-Jarvis, J. (Wyoming Univ., Laramie (USA). Dept. 


of Physics and Astronomy). 1984. Contract AS20- 
81LC10783. 5p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85007249. 


Numerical modelling of the volumetric heating process is 
concluding. The development of the numerical model to describe 
the heat-mass problem for the radiation heating of oil shale is now 
near completion for low temperatures. The study-of optimization of 
the heating process is now underway. Preliminary results indicate 
that the electricity for the heating process will be 5-7 Kilowatt- 
hours/gal of recovered oil. This result is encouraging for the eco- 
nomics of the heating process. A multiple scattering theory for cal- 
culation of effective thermal conductivities has been developed. 
Study of dielectric properties of oil shales previous quarters was 
continued with development of a computer program model that is 
able to accept a large variety of dielectric input configurations in 
two or three dimensions. Experiments on the electromagnetic char- 
acteristics of oil shale have shown that oil shale samples resonate in 
a cavity made in spite of its very lossy dielectric nature. 8 refer- 
ences. 


15736 (PB—85-116804/XAB) Characterization of Devo- 
nian oil shales by hydrogen pulse NMR. Research report. 
Harrell, J.W. Jr. (Alabama Univ., University (USA). School 
of Mines and Energy Development). Sep 1984. 38p. NTIS, 
PC A03/MF AO1. 

This is a second-year report on a project which was original- 
ly intended to be a study of Devonian oil shales using hydrogen- 
pulse NMR techniques. During the first year of the project proton 
relaxation times were measured as a function of temperature in 
order to characterize the mobility of the molecular components of 
the kerogen. In order to determine the contribution to the meas- 
ured relaxation due to molecular motion, it became necessary to de- 
termine the contribution due to paramagnetic centers within the 
shales. Hence, electron spin resonance (ESR) measurements were 
also made. Unusual ESR results were obtained which were found 
to be of interest apart from their application to the NMR problem. 
As a consequence, the study has broadened to include both kinds of 
magnetic resonance techniques. In addition, the type of oil shale 
samples under study has been broadened to include both eastern 
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and western shales so that comparisons can be made between the 
two types. 


15737 Oil-shale analysis by CP/MAS-"*C N.M.R. spec- 
troscopy. Hagaman, E.W.; Schell, F.M.; Cronauer, D.C. 
(Oak a ational Lab., TN). Fuel; 63: 915-919(Jul 1984). 
Contract W-7405-ENG-26. 

Solid-state **C N.M.R. (CP/MAS-**C N.M.R.) spectrosco- 
py provides a direct method for estimating potential oil yields of oil 
shale formations. Relative aliphatic resonance areas correlate linear- 
ly with oil yield and provide a method for oil yield estimation that 
obviates the need to determine weight per cent organic carbon for 
each specimen. This direct measurement is performed using an in- 
ternal area standard, the carbonyl resonance of N-(2-'°C-propan- 
onyl)-N,N,N-trimethylammonium chloride, to monitor spectrometer 
sensitivity. Oil shale samples obtained as a function of depth at a 
site in the Mahogany Zone of the Green River Formation show a 
near-constant aliphatic carbon fraction, f/sub al/ triple bond (1-f/ 
sub a/), and a twofold, nonlinear variation in oil yield over the ver- 
tical dimension of the sampling. Aliphatic carbon resonance band 
shape changes among these samples are interpreted qualitatively as 
reflecting a two component mixture composed of the condensed al- 
icyclic structures which link together to form the kerogen matrix 
and an N.M.R. - distinct but not necessarily chemically distinct 
contribution from normal-long chain hydrocarbon residues. 


0407 Health And Safety 


REFER ALSO TO CITATION(S) 15743 


15738 (DOE/ER/60199—1) Mortality in the Scottish 
shale oil areas. Progress report, March 30, 1984-March 29, 
1985. Jacobsen, M. (Institute of Occupational Medicine, Ed- 
inburgh (UK)). Nov 1984. Contract AC02-84ER60199. Sp. 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE85003992. 

The aim of this three-year project is to identify shale-related 
health hazards that may have been present in Scottish communities 
involved in the extraction and processing of oil shale up to 1962. 
Progress during the first eight months of the contract has been on 
schedule. Individual cause-specific records of all deaths in the small 
geographical areas of interest for 1963 through 1981, and for all 
cancer deaths for 1953 through 1962, have been re-arranged on In- 
stitute computer files. Estimation of corresponding risk-groups from 
decennial population census data is in progress and will be complet- 
ed by March 1985. The post-1953 mortality data are now being 
supplemented with information on all-causes mortality in small 
areas from 1911 to 1930. This work will be completed by April 
1985. Research has continued on the demographic history of the 
Scottish shale industry. Designations of shale-activity-specific small 
areas are being refined. The social environment in which the indus- 
try operated during the early part of this century is being docu- 
mented. Progress has been satisfactory, and it is proposed that the 
work shold continue as planned. 


0408 Marketing And Economics 

REFER ALSO TO CITATION(S) 15720 

0409 Waste Research And Management 
REFER ALSO TO CITATION(S) 15726 


15739 (DOE/LC/10868—1707, pp 24p, Section ID 

construction, and testing of the pilot scale hot gas 
stripping unit. Final report. Pedram, E.O. 10 Sep 1984. 
NTIS, PC A05/MF A0O1. File Number DE85005168. 

In [Acid-gas removal from oil shale retort gas streams]. 
Final technical report, September 30, 1982-September 30, 1984. 

The pilot scale hot gas stripping unit was tested over a wide 
range of operating conditions for two different types of actual proc- 
ess waters. The parameters studied included varying liquid and gas 
flow rats, varying feed temperature, varying percent recovery, and 
varying column height. All the experimental data generated during 
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this investigation were analyzed and these data were compared to 
those generated at lab scale during previous investigations. The 
equilibria concentration for each column run were predicted from 
two different models and the results were compared. Since mass 
transfer coefficients and transfer unit heights are of much greater 
utility than concentration profiles in the design of large scale strip- 
ping towers, these parameters were calculated for each column run. 
The results are present in this report. 2 references, 6 figures, 4 
tables. 
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15740 (DOE/EV/04018—8) Semiarid ecosystem develop- 
ment as a function of resource processing and allocation. Re- 
dente, E.F.; Cook, C.W.; Stark, J.M.; Simmons, C.L. (eds.). 
(Colorado State Univ., Fort Collins (USA). Dept. of Range 
Science). Feb 1985. Contract AC02-76EV04018. 103p. 
NTIS, PC A06/MF AOl; 1; GPO Dep. File Seaubte 
DE85007290. 

The overall objective of the research contained in this report 
was to study the structural and functional changes occurring within 
and among ecosystem compartments during secondary succession. 
The report is divided into two major sections. The first part, Eco- 
system Development Section, presents first year data from a new 
study funded for the first time in 1984. The second part, Restora- 
tion of Natural Functioning Ecosystem Section, presents results 
from on-going long-term experiments dealing with ecosystem re- 
covery and restoration following disturbance related to oil shale de- 
velopment. Accomplishments during the first year of the new study 
consisted of construction of the Ecosystem Development Plot and 
collection of baseline data before and after plot establishment. Base- 
line sampling of the vegetation prior to plot construction has shown 
that the plant community was essentially a shrub-grass community 
with big sagebrush (Artemisia tridentata tridentata) being the domi- 
nant woody species. Results from on-going long-term studies in 
ecosystem recovery and restoration are extensive and range from 
the effects of weathering processes on retorted shale chemical prop- 
erties and how this effects the structure of vascular plant and mi- 
crobial communities, to the influence of competition on the struc- 
ture of natural and disturbed plant communities. 


15741 aterm Gee Oil shale environmental 
research and coordination. Final report, 1976-1983. Chappell, 
W.R. (Colorado Univ., Denver (USA). Center for Environ- 
mental Sciences). Mar 1984. Contract AC02-79EV 10298. 
37p. NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE85007360. 

The research program initially known as Trace Elements in 
Oil Shale and later as Oil Shale Environmental Research and Co- 
ordination was a multi-disciplinary, multi-university effort focused 
on understanding the release transport, and effects of toxic sub- 
stances (primarily trace elements) by an oil shale industry. In addi- 
tion, Dr. Chappell, the Principal Investigator, served from 1978 to 
1982 as the Chairman of the Oil Shale Task Force. Dr. Chappell 
and his staff worked with members of the Task Force (who were 
DOE contractors) to help coordinate the research being sponsored 
by DOE on the health and environmental effects of oil shale. The 
research involved faculty from four universities and several disci- 
plines and included studies of leachates from raw and spent shales, 
studies of contaminants in retort waters, studies of the background 
of trace elements in the oil shale region, studies of the uptake of 
toxic elements by plants growing on spent shale, and studies of the 
use of methods of pattern recognition for detecting contamination 
from an oil shale operation. Among the results obtained are: molyb- 
denum and boron can be accumulated in plants growing on spent 
shale covered with soil to levels toxic to livestock and plants, re- 
spectively, and very high concentrations of molybdenum and boron 
are found in leachates from spent shale. The coordination efforts in- 
volved numerous meetings, workshops, and public presentation and 
three international symposia and gained national and international 
visibility for DOE’s program as well as establishing strong interac- 
tions with the industry, state and local governments, and the public. 





04 OIL SHALES AND TAR SANDS 
0410 Enviromental Aspects 


15742 (DOE/EV/10298—5(2)) Leaching of oil shale solid 
wastes: a critical review. Fox, J.P. (Lawrence Berkeley Lab., 
CA (USA)). Jul 1983. Contract AC03-76SF00098;AC02- 
T9EV 10298. 249p. NTIS, PC All/MF A0l1; 1; GPO Dep. 
File Number DE85007357. 

This report is a review and critical evaluation of the pub- 
lished research on the leaching of raw shale, surface spent shale, 
and in situ spent shale. A preliminary program for future leaching 
studies also is presented. Because much of the reviewed research 
has not been published in archival, refereed journals and is difficult 
to acquire, this report uses a wealth of figures and tables to present 
and discuss the data. It is hoped that this document will help facili- 
tate discussion on leaching research needs and that consensus on 
future directions of the program will emerge and replace or modify 
the preliminary program proposed here. This study is presented in 
six major chapters as follows: (1) introduction and summary; (2) re- 
torting technology; (3) raw shale; (4) surface spent shale; (5) in situ 
spent shale; and (6) leaching plan. The first chapter summarizes the 
principal results and conclusions of the study. This is followed, in 
Chapter 2, by a discussion of surface and in situ retorting technolo- 
gy that was being considered for commercialization as of Novem- 
ber 1981. This technology information is later used to relate leach- 
ing behavior and spent shale mineralogy to retort operating condi- 
tions. The next three chapters review leaching studies on raw shale, 
surface spent shale, and in situ spent shale, respectively. Each of 
these three chapters presents an engineering perspective on disposal 
procedures and reviews and evaluates available data on mineralogy, 
leachate characterization, leaching mechanisms, and leachate trans- 
port and effects. This review forms the basis of the leaching plan, 
in Chapter 6, which presents recommendations for future research 
on raw shale and spent shales. 247 references, 41 figures, 49 tables. 


15743 (DOE/EV/10298—5(4)) Health and environmental 
aspects of oil shale technology: status report. Chappell, W.R. 
(Colorado Univ., Denver (USA). Center for Environmental 
Sciences). 1982. Contract AC02-79EV10298. 104p. (CONF- 
821048—12). NTIS, PC A06/MF A001; GPO Dep. File 
Number DE85007359. 

From 5. Life Sciences symposium on synthetic fossil fuel 
technologies; Gatlinburg, TN, USA (24 Oct 1982). 

The production of oil from shale presents a number of po- 
tential risks to human health and the environment. These risks are 
associated with impacts on air and water quality, solid waste dis- 
posal, habitat disturbance and other effects of shale oil production. 
Research in the US, Estonia, and Scotland indicates that SO/sub x/ 
is perhaps the most important air pollutant and will require very 
high removal efficiencies. The high concentrations of organics and 
salts in the oils shale wastewaters present a considerable challenge 
in treating these waters. While the important constituents in lea- 
chates of raw and spent shales are fairly well known (TDS, F, B, 
Mo), the ultimate fate of these constituents is not understood. How- 
ever, the materials under the spent shale piles will not be imperme- 
able and it is likely that leachate will eventually reach ground and 
surface waters and result in significant increases in TDS and, per- 
haps, other constituents. While the crude shale oils and other mate- 
rials are carcinogenic and present a risk of increased cancers, recent 
research results indicate that non-neoplastic pulmonary health ef- 
fects (pneumoconiosis, bronchitis, and chronic airway obstruction) 
will be the most important occupational health concern. Ecological 
risks are very difficult to quantify, but adverse impacts on agricul- 
ture and wildlife will occur because of land disturbance and in- 
creased TDS in waters. Oil and wastewater spills will have adverse 
impacts on aquatic organisms and high levels of Mo in plants on 
the spent shale piles and in irrigation water (from leachates) could 
result in areas where forage contains Mo concentrations toxic to 
livestock. 138 references, 1 figure, 12 tables. 
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0504 Feed Processing 


REFER ALSO TO CITATION(S) 15793 


15744 (LA-UR—85-214) Enriched uranium recovery at 
Los Alamos. Herrick, C.C. (Los Alamos National Lab., NM 
(USA)). 1984. Contract W-7405-ENG-36. 56p. (CONF- 
8410166—4). NTIS, PC A04/MF AOl1; 1; GPO Dep. File 
Number DE85005965. 

From Plutonium/uranium recovery operations conference; 
Oak Ridge, TN, USA (16 Oct 1984). 

Graphite casting scrap, fuel elements and nongraphite com- 
bustibles are calcined to impure oxides. These materials along with 
zircaloy fuel elements and refractory solids are leach-dissolved sep- 
arately in HF-HNOs acid to solubilize the contained enriched ura- 
nium. The resulting slurry is filtered and the clear filtrate (to which 
mineral acid solutions bearing enriched uranium may be added) are 
passed through solvent extraction. The solvent extraction product 
is filtered, precipitated with H2O2 and the precipitate calcined to 
UsOs. Metal is made from UsOs by conversion to UO:, hydrofluori- 
nation and reduction to metal. Throughput is 150 to 900 kg urani- 
um per year depending on the type of scrap. 


0505 Enrichment 


REFER ALSO TO CITATION(S) 15811, 16389 


15745 (UCID—20322) Fabrication of Separator Demon- 
stration Facility process vessel. Oberst, E.F. (Lawrence 
Livermore National Lab., CA (USA)). 15 Jan 1985. Con- 
tract W-7405-ENG-48. llp. NTIS, PC A02/MF AOl; 1; 
GPO Dep. File Number DE85007310. 

The process vessel system is the central element in the Sepa- 
rator Development Facility (SDF). It houses the two major process 
components, i.e., the laser-beam folding optics and the separators 
pods. This major subsystem is the critical-path procurement for the 
SDF project. Details of the vaious parts of the process vessel are 
given. 


15746 (UVA-ER—970-85U) Solution of Onsager’s equa- 
tion for a rotating compressible fluid in a multiply-connected 
domain. Gunzburger, M.D.; Wayland, R.L. III; Wood, H.G. 
III. (Carnegie-Mellon Univ., Pittsburgh, PA (USA). Dept. 
of Mathematics; Virginia Univ., Charlottesville (USA). 
School of Engineering and Applied Science). Jan 1985. 
Contracts AC05-820R20900;A.C05-840R21400. 26p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE85007048. 

Onsager’s model is extended to doubly connected regions, 
and the modified finite element solution algorithm is discussed. Sev- 
eral countercurrent flow yields are numerically simulated in the 
presence of a baffle. 


0506 By-products 


15747 (RFP—3688) Process chemistry of americium-241. 
Navratil, J.D. (Rockwell International Corp., Golden, CO 
(USA). Rocky Flats Plant). 1983. Contract AC04- 
76DP03533. 1lp. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85004965. 

Americium-241, one of the most useful actinide isotopes, is 
produced as a by-product of plutonium scrap recovery operations. 
Rocky Flats has supplied high purity americium oxide to the US 
Department of Energy's Isotope Pool since 1962. Over the years, 
the evolving separation and purification processes have included 
such diverse operations as ion exchange, aqueous precipitation, and 
both molten-salt and organic-solvent extraction. 
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15748 (PNL-SA—12269) Electrolytic recovery of copper 
and regeneration of nitric acid from a copper strip solution. 
Stewart, T.L.; Hartley, J.N. (Pacific Northwest Labs., Rich- 
land, WA (USA)). Jan 1985. Contract AC06-76RL01830. 
14p. (CONF-850211—6). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE85007041. 

From 114. AIME annual meeting (includes Society of 
Mining Engineers); New York, NY, USA (24 Feb 1985). 

The fabrication of nuclear fuels involves stripping of a 
copper jacket with nitric acid. The waste acid, which contains 3.0 
to 4.5 N nitric acid and 100 to 180 g/L copper, is currently dis- 
charged, neutralized, and disposed of in solar evaporation ponds. 
Alternative waste disposal and treatment methods including 
electrowinning are being investigated. Laboratory-scale electrowin- 
ning tests have been conducted in an air-sparged cell at current 
densities from 0.027 to 0.22 A/cm? The efficiency of copper recov- 
ery was improved by adding sulfamic acid or by cooling the elec- 
trolyte. Copper current efficiency ranged from 55% to 95%; 
energy consumption ranged from 1.8 to 6.6 kWh/kg Cu. Results of 
the laboratory-scale electrowinning tests are summarized. A brief 
economic comparison of an alternative waste disposal and acid re- 
cycle technique is presented. 


0508 Spent Fuels Reprocessing 


REFER ALSO TO CITATION(S) 15747 


15749 (DP-MS—84-20) Aqueous recovery of plutonium 
from pyrochemical processing residues. Gray, L.W.; Gray, 
J.H. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). 1984. Contract AC09- 
76SR00001. 25p. (CONF-841210—14). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85005866. 

From International chemical congress of Pacific Basin Socie- 
ty; Honolulu, HI, USA (16 Dec 1984). 

Pyrochemical processes provide rapid methods to reclaim 
plutonium from scrap residues. Frequently, however, these process- 
es yield an impure plutonium product and waste residues that are 
contaminated with actinides and are therefore nondiscardable. The 
Savannah River Laboratory and Plant and the Rocky Flats Plant 
are jointly developing new processes using both pyrochemistry and 
aqueous chemistry to generate pure product and discardable waste. 
An example of residue being treated is that from the molten salt 
extraction (MSE), a mixture of NaCl, KCl, MgCk, PuCls, AmCls, 
PuO:, and Pu® This mixture is scrubbed with molten aluminum 
containing a small amount of magnesium to produce a nonhomo- 
geneous Al-Pu-Am-Mg alloy. This process, which rejects most of 
the NaCl-KCl-MgCk salts, results in a product easily dissolved in 
6M HNOs -0.1M HF. Any residual chloride in the product is re- 
moved by precipitation with Hg(I) followed by centrifuging. Pluto- 
nium and americium are then separated by the standard Purex proc- 
ess. The americium, initially diverted to the solvent extraction 
waste stream, can either be recovered or sent to waste. 


15750 (GA-A—17601) HTGR Spent Fuel Treatment Pro- 
gram. HTGR Spent Fuel Treatment Development Program 
Plan. (GA Technologies, Inc., San Diego, CA (USA)). Dec 
1984. Contract AT03-84SF11964. 63p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE85007307. 

The spent fuel treatment (SFT) program plan addresses 
spent fuel volume reduction, packaging, storage, transportation, fuel 
recovery, and disposal to meet the needs of the HTGR Lead Plant 
and follow-on plants. In the near term, fuel refabrication will be ad- 
dressed by following developments in fresh fuel fabrication and will 
be developed in the long term as decisions on the alternatives dic- 
tate. The formulation of this revised program plan considered the 
implications of the Nuclear Waste Policy Act of 1982 (NWPA) 
which, for the first time, established a definitive national policy for 
management and disposal of nuclear wastes. Although the primary 
intent of the program is to address technical issues, the divergence 
between commercial and government interests, which arises as a 
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result of certain provisions of the NWPA, must be addressed in the 
economic assessment of technically feasible alternative paths in the 
management of spent HTGR fuel and waste. This new SFT pro- 
gram plan also incorporates a significant cooperative research and 
development program between the United States and the Federal 
Republic of Germany. The major objective of this international 
program is to reduce costs by avoiding duplicate efforts. 


15751 (RHO-PB-SR—10-B-CP-Dec.84) Rockwell Han- 
ford Operations chemical processing monthly report, Decem- 
ber 1984. (Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford tions). 1984. Contract 
AC06-77RL01030. 35p. NTIS, A03/MF A0Ol1; 1; GPO 
Dep. File Number DE85006956. 

In the PUREX/UO; operations, 105 MTU’s of N-reactor 
fuel were charged to the PUREX dissolvers in December, bringing 
the fiscal year to date (FYTD) total to 136 tonnes; the UO; Plant 
was without UNH feed in December. Plant maintenance was ac- 
complished during the down-time. First quarter UO; shipment 
commitments (230 MTU) were met prior to November 30; and con- 
struction was completed on schedule and under budget on Project 
B-295c, PR Room Ventilation System Upgrade - PUREX. In the 
Plutonium Finishing (PF) Plant/Nuclear Materials Management 
program, the Plutonium Reclamation Facility (PRF) inventory was 
successfully completed; PRF maintenance upgrades were complet- 
ed, including tying the D-8 Tank to the D-5 Tank modifying Tank 
34 pump system, modifying Tank 40 to receive waste, and repairs 
to the CA Column; and the Plutonium Finishing (PF) Plant issues 
evaluation effort was completed. 


0509 Transport And Storage 
REFER ALSO TO CITATION(S) 15750, 16779 


15752 (GAO/RCED—85-47) Return of spent nuclear fuel 
from foreign research reactors to the United States. (General 
Accounting Office, Washington, DC (USA). Resources, 
Community and Economic Development Div.). 13 Dec 
1984. 12p. General Accounting Office, PO Box 6015, Gaith- 
ersburg, MD 20760. File Number T185901098. 

The following questions are addressed: What amount of 
spent fuel has been received and projected to be returned to the US 
by foreign owners? Who owns the spent fuel, and who is responsi- 
ble for it while in transit? What organizations and federal agencies 
are responsible for ensuring the public’s health and safety during 
transportation? What inspections are performed by these agencies? 
Have the federal government and/or the states planned to respond 
to an accident that might occur during a shipment of research reac- 
tor spent fuel? What is the final disposition of the spent fuel? 


15753 (NUREG/CR—4074) Performance of defected 
spent LWR fuel rods in inert gas and dry air storage atmos- 
pheres. Olsen, C.S. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Jan 1985. Contract AC07-761D01570. ‘40p. (EGG— 
2364). NTIS, PC A03/MF AOl - GPO. File Number 
1185006891. 

A testing program using eight commercial pressurized water 
reactor and boiling water reactor spent fuel rods was conducted to 
investigate their long-term stability under a variety of possible dry 
storage conditions. The objective of this project was to provide the 
Nuclear Regulatory Commission with information to confirm or es- 
tablish dry spent fuel storage licensing positions for long-term, low- 
temperature (<250°C) spent fuel rod behavior during dry storage 
and radioactive contamination arising from spallation of cladding 
crud. The results of a nondestructive examination of eight fuel rods, 
which included color closed-circuit television visual examinations, 
color photography, dimensional measurements, and neutron radiog- 
raphy, are presented. 7 figures, 4 tables. 


15754 (ORNL/NFW—82/37, pp 277-280) Transporta- 
tion program. May 1983. NTIS, PC A15/MF AOl. File 
Number DE84016535. 

In ORNL nuclear waste programs annual progress report for 
period ending September 30, 1982. 
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The goal for this task of the Transportation Technology 
Center (TTC) transportation program is to evaluate the movement 
of commercial nuclear waste from point of generation to final isola- 
tion, utilizing the various computer codes already developed for 
these studies; where existing codes are not adequate to generate the 
required information, they will be modified appropriately. Approxi- 
mately 400 new bills pertaining to the transportation of radioactive 
materials were added to the Legislative Data Base. The Test and 
Evaluation Facility Logistics Study was completed for the Trans- 
portation Technology Center, Sandia National Laboratories. The 
NUS waste management model RAWSYM was successfully trans- 
ferred to and tested on the ORNL computer system. 


15755 (UCRL—92065) Operational and technical results 
from the Spent Fuel Test - Climax. Patrick, W.C. (Lawrence 
Livermore National Lab., CA (USA)). Jan 1985. one 
W-7405-ENG-48. 8p. (CONF-850584—1). NTIS, PC A02/ 
MF AOI; 1; GPO ee: File Number DE85006903. 

From 31. annual symposium on nuclear waste disposal; Las 
Vegas, NV, USA (2 May 1985). 

The technical feasibility of short-term storage and retrieval 
of spent nuclear fuel assemblies has recently been demonstrated in a 


test of deep geologic storage at the US Department of Energy 


Nevada Test Site (NTS). Handling systems and procedures devel- 
oped and deployed on this test functioned safely and reliably to em- 
eleven intact spent-fuel assemblies and retrieve them three 
years later. Three exchanges of spent fuel were conducted at regu- 

ic eanadh during the storage period to maintain the proficiency 
of personnel and the readiness of the handling system. Technical 
was collected using nearly 1000 instruments. These data show 


temperatures are in excellent agreement, confirming the adequa- 

cy of available heat transfer codes. Radiation transport calculations 

were of high quality, exceeding the accuracy of available long-term 

techniques which were used on the test. We also found 

good agreement between measured and calculated displacements 
within the rock mass. 28 references, 4 figures. 


0510 Marketing And Economics 


REFER ALSO TO CITATION(S) 15682, 16389 


15756 (DOE/RW—0020) Nuclear Waste Fund fee ade- 
quacy: an assessment. Nuclear Waste Policy Act. (USDOE 
Office of Civilian Radioactive Waste Management, Wash- 

ington, DC). Feb 1985. 13p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE85007109. 

The principal recommendation of this year’s analysis is that 
the ongoing disposal fee should remain at 1.0 mill per kilowatt-hour 
(kWh) for 1985, based on the following findings: The current 1.0 
mill per kWh fee is projected to produce revenues sufficient to 
offset estimated total system life-cycle costs for a reasonable range 
of program cost, nuclear generation, and economic environment 
forecases, as detailed later in this report. For the near term, pro- 
gram indebtedness due to 1983 appropriations cannot be repaid 
until payment of a substantial fraction of the utilities’ $2.3 billion 
debt from the one-time fee is received. Many of the cost and reve- 
nue forecasts analyzed, particularly those for the US Energy Infor- 
mation Administration's (EIA) Mid Case generation forecast, show 
margins of revenues over costs. Future program cost increases due 
to general inflation or real price increases could be recovered by 
indexing the fee to the inflation rate or another cost index. These 
findings are based on a cash flow analysis that utilized methods 
very similar to those employed in previous fee adequacy studies. 
Refinements were made in the areas of system logistics, repository 
acceptance schedules, repository operating profiles, real interest 
rates, and treatment of real cost increases. Nuclear wastes produced 
from defense activities are not considered quantitatively in this 
report. Preliminary analyses have indicated that economies of co- 
emplacing defense and civilian wastes could be beneficial to both, 
but methods of allocating common costs appropriately will not be 
recommended until cost impacts have been determined more accu- 
rately. 
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REFER ALSO TO CITATION(S) 15755, 15756, 15794, 15795, 15796, 15797, 
15798, 15799, 15800, 15803, 15804, 15805, 15806, 15806, 15807, 15808, 15809, 
15810, 15813, 16360, 16363, 16524, 16624, 16627, 16628, 16650, 16660, 16681, 
16690, 17015, 17252, 17253, 17254, 17255, 17257, 17258, 17259, 17260, 17568 


15757 (BMI/ONWI—499) Socioeconomic data base 
report for Mississippi. (Bechtel National, Inc., San Francis- 
co, CA (USA)). Dec 1984. Contract AC02-83CH10140. 
156p. NTIS, PC A08/MF A01; GPO Dep. File Number 
DE85007407. 

This report is published as a product of the Civilian Radio- 
active Waste Management Program. The objective of this program 
is to develop terminal waste storage facilities in deep, stable geolog- 
ic formations for high-level nuclear wastes. Domed salt formations 
within the Gulf Coast Salt Dome Basin are among areas under con- 
sideration for repository sites. Within this region, the Richton 
Dome and Cypress Creek Dome in southeastern Mississippi are 
being evaluated as potential repository sites. This document pre- 
sents socioeconomic baseline data for an eight-county area (50-mile 
radius) surrounding the Richton and Cypress Creek Dome sites and 
most likely to be affected by repository development. Information 
presented provides part of the technical basis upon which socioeco- 
nomic impacts can be assessed and repository sites selected, evalu- 
ated, and licensed. 


15758 (BMI/ONWI—504) First status report on regional 
groundwater flow modeling for the Palo Duro Basin, Texas. 
Andrews, R.W. (INTERA Technologies, Inc., Houston, TX 
(USA)). Dec 1984. Contract AC02-83CH10140. 254p. 
NTIS, PC Ai2/MF AOl; 1; GPO Dep. File Number 
DE85007490. 

Regional groundwater flow within the principal hydrogeolo- 
gical units of the Palo Duro Basin is evaluated by developing a 
conceptual model of the flow regime in the shallow aquifers and 
the deep-basin brine aquifers and testing these models using a three- 
dimensional, finite-difference flow code. Semiquantitative sensitivity 
analysis (a limited parametric study) is conducted to define the 
system response to changes in hydrologic properties or boundary 
conditions. Adjoint sensitivity analysis is applied to the conceptual- 
ized flow regime in the Wolfcamp carbonate aquifer. All steps lead- 
ing to the final results and conclusions are incorporated in this 
report. The available data utilized in this study are summarized. 
The specific conceptual models, defining the areal and vertical 
averaging of lithologic units, aquifer properties, fluid properties, 
and hydrologic boundary conditions, are described in detail. The 
results are delineated by the simulated potentiometric surfaces and 
tables summarizing areal and vertical boundary fluxes, Darcy ve- 
locities at specific points, and groundwater travel paths. Results 
from the adjoint sensitivity analysis included importance functions 
and sensitivity coefficients, using heads or the average Darcy ve- 
locities as the performance measures. The reported work is the first 
stage of an ongoing evaluation of two areas within the Palo Duro 
Basin as potantial repositories for high-level radioactive wastes. 
The results and conclusions should thus be considered preliminary 
and subject to modification with the collection of additional data. 
However, this report does provide a useful basis for describing the 
sensitivity and, to a lesser extent, the uncertainty of the present 
conceptualization of groundwater flow within the Palo Duro Basin. 


15759 (BMI/ONWI—542) ERG review of salt repository 
sealing system. (Battelle Memorial Inst., Columbus, OH 
(USA). Office of Nuclear Waste Isolation). Feb 1985. Con- 
tract AC02-83CH10140. 29p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE85007499. 

The Office of Nuclear Waste Isolation (ONWI) has estab- 
lished an Engineering Review Group (ERG) to assist the ONWI 
Engineering Function on questions, approaches and issues that will 
have major impact on the engineered portions of the geologic re- 
pository. The ERG will conduct peer reviews of the scientific ade- 
quacy or pertinence of the specific approach, questions or issues 
under consideration. The initial meeting of the ERG was held to 
review a report describing the schematic design of the repository 
sealing system based on the Palo Duro stratigraphy. This report 
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contains the ERG findings and recommendations regarding the salt 
repository sealing system and the ONWI response to specific ERG 
suggestions and recommendations. 


15760 (BNL-NUREG—35702) Serena limited 
retardation of radionuclides transport in water-saturated 

materials, Pescatore, C.; Sullivan, T. (Brookhaven 
National Lab., Upton, NY (USA)). 1984. Contract AC02- 
76CHO00016. 8p. ee NTIS, PC A02. File 
Number T1I85006799 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1984). 

Radionuclides breakthrough times as calculated through con- 
stant retardation factors obtained in dilute solutions are non-con- 
servative. The constant retardation approach regards the solid as 
having infinite sorption capacity throughout the solid. However, as 
the solid becomes locally saturated, such as in the proximity of the 
waste form-packing materials interface, it will exhibit no retardation 
properties, and transport will take place as if the radionuclides were 
locally non-reactive. The magnitude of the effect of finite sorption 
capacity of the packing materials on radionuclide transport is dis- 
cussed with reference to high-level waste package performance. An 
example based on literature sorption data indicates that the break- 
through time may be overpredicted by orders of magnitude using a 
constant retardation factor as compared to using the entire sorption 
isotherm to obtain a concentration-dependent retardation factor. 8 
references, 3 figures, 3 tables. 


15761 (CONF-840509—4) Dynamic simulation model for 
anaerobic digestion of cellulose. Lee, D.D.; Donaldson, T.L. 
(Oak Ridge National Lab., TN (USA)). 1984. Contract 
AC05-840R21400. 15p. NTIS, PC A02/MF A011; GPO 
Dep. File Number DE85007542. 

From 6. symposium on biotechnology for fuels and chemi- 
cals; Gatlinburg, TN, —? May 1984). 

A simple yet useful lynamic simulator for the anaerobic di- 
gestion of cellulosic feedstock has been developed. The incentive 
for this simulator is a need for guidance in design and optimization 
of an anaerobic digestin process for volume reduction and stabiliza- 
tion of low-level radioactive wastes generated at Oak Ridge Na- 
tional Laboratory. These wastes are primarily blotter and other 
paper and cotton/polyester clothing. Anaerobic digestion will con- 
vert a substantial mass (and hence volume) of waste to gaseous 
products which can be flared or simply released. The remaining 
sludge will contain the radionuclides and is expected to have only 5 
to 10% of the original waste volume. This stabilized sludge will be 
more suitable for disposal by shallow land burial than is the original 
untreated waste. The liquid effluent will go to existing treatment fa- 
cilities for hot liquids at Oak Ridge National Laboratory (ORNL). 
An anaerobic digestion process can be scaled to handle small or 
modest quantities of waste and is expected to be vastly superior to 
incineration in this regard. 


15762 (DOE/NE—0058) Considerations for evaluating 
proposed low-level radioactive waste compacts. (USDOE As- 
sistant Secretary for Nuclear Energy, Washington, DC). 
Feb 1985. 66p. NTIS, PC A04/MF A01; GPO Vien. File 
Number 1DE85007508. 

Thirty-nine States have enacted legislation related to this 
Act, and five compacts have been submitted to Congress for con- 
sent. Other compacts are being negotiated, one in the West and 
several in the Midwest and Northeast. The Department of Energy 
has identified a number of items, which if included in the congres- 
sional review of each compact, would be likely to increase the pos- 
sibility that new disposal sites will be developed and properly sup- 
ported. The Department is providing additional perspectives that 
have not been previously included in testimony or reports. By sug- 
gesting examination of several general elements of a compact pro- 
posal, the Department hopes to provide a common focus that may 
be useful to the in integrating all available information. 
The Department believes that the Congress should consider the fol- 
lowing key items when reviewing the compacts: Commitments that 
assure the provision of new disposal capacity in the form of a host- 
State and site selection process with schedules and a target date for 
new sites to be opened; Commitments that provide short-term 
measures for storage, treatment, or disposal during an interim 
period when such new capacity may not be available; Consistency 
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of definitions with Se a ee ee 
sents a total solution for all low-level waste generated within the 
region; Periodic review of the compacts by the Congress to exam- 
ine concerns that are more easily assessed after a compact becomes 
operational, e.g., economic viability and long-term institutional con- 
trol; and Economic viability of a compact, when reviewed in the 
future, in terms of the benefits and the costs specific to that region. 


15763 (DOE/NE/93021—T1) Radioactive waste manage- 
ment at the Savannah River Plant: a technical review. 
tional Research Council, Washington, DC (USA). 
Radioactive Waste 1981. Contract ATO1- 
76NE93021. 77p. NTIS, A0S/MF A01; GPO Dep. File 
Number DE8: 459. 

This report considers all SRP waste categories. The first 
part is descriptive: it deals with the SRP’s physical environment, 
the radioactive wastes generated at the site and their current man- 
agement, the associated monitoring procedures, and some of the 
hazards presented by the waste. The second part is a critique and 
evaluation of the practices and conditions described in the first part: 
it considers the major alternatives for long-range management and 
disposal of the waste, evaluates the effectiveness of current waste 
management practices and plans for future management and dispos- 
al, and presents the Panel's conclusions and recommendations for 
future action. 


15764 (NUREG/CP—0053, pp 118-119) Statistical 
methods used in developing an optimum glass for vitrification 
and storage of nuclear wastes. Bowen, W.M.; Chick, L.A. 
(Pacific Northwest Lab., Richland, WA). Jun 1984. NTIS, 
PC A09/MF AOl - GPO. File Number 1184016166. 
(CONF-8310248—; LA—10127-C). Contract AC06- 
76RL01830. 

From 9. annual statistics symposium on national energy 
issues; Rockville, MD, USA (19 Oct 1983). 

Abstract only; no manuscript. 

In developing a waste-glass composition for vitrification and 
storage purposes, there are two composition it properties 
that must be minimized. These are: (1) leaching (i.e., dissolution by 
contact with ground water) and (2) crystal formation as the glass 
cools from 1000° to 500°C. In minimizing these two properties, the 
ceramic melter (LFCM). There are three major LFCM process in- 
fluence properties that must be observed: (1) viscosity of the glass 
must be approximately 100 poise at the operating temperature 
1150°C to facilitate homogeneity and pouring of the glass; (2) there 
must be minimal crystallization between 1000° and 1150°C to avoid 
crystal and sludge buildup at cool spots in the melter; and (3) elec- 
trical conductivity of the composition must be between 0.15 and 
0.50 (ohm-cm)~! in order to melt the glass under current power- 
supply restrictions. This paper presents the statistical methods used 
in a current study to develop a waste-glass composition with mini- 
mum leaching and crystallization, subject to constraints on the 
three LFCM process influence properties. 


15765 (NUREG/CR—3865) Evaiuation of the radioactive 


site. MacKenzie, D.R.; Smalley, J.F.; Kempf, C.R.; Barletta, 
R.E. (Brookhaven National Lab., Upton, NY (USA)). Jan 
1985. Contract AC02-76CH00016. 225p. (BNL-NUREG— 
51792). NTIS, PC E08/MF AO1 - GPO $7.50. File Number 
TI85007526. 

Includes 1 sheet of 24x reduction microfiche. 

An inventory has been compiled of the isotopes of half-life 
>5 years buried in eight of the trenches at the Sheffield low-level 
waste burial site. This was accomplished through a search of the 
Sheffield radioactive shipment records (RSRs). Pertinent informa- 
tion from some 3200 fuel cycle RSRs and 1700 non-fuel cycle 
RSRs has been stored in a computerized data base and used to de- 
velop the inventory. Results of the compilation are in disagreement 
with the two previous estimates for H-3 and for C-14. In particular, 
non-fuel cycle H-3 inventory for the eight trenches of the present 
study is approximately a factor of 2 higher than either previous es- 
timate of total site inventory. Modeling of release processes has 
been carried out in order to obtain estimates of isotopic release 
rates from waste packages to the trenches. This modeling is highly 
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speculative, but believed to be state-of-the-art. It required informa- 
tion not only on amounts of the different isotopes, but also on the 
waste forms and containers holding them. Such information was 
generally not given on the RSRs and had to be obtained by contact 
with the generators. Estimated numerical release rate data are given 
for each trench for H-3, C-14, Cs-137, Sr-90, and Co-60. I-129 is 
expected to have been totally released within a year of container 


breaching by corrosion. Most of the Pu, in the form of oxide, will 
probably not be released at a significant rate. However, about 10%, 
in the form of soluble nitrate, may be considered to be released on 
first contact with water. 50 references, 9 figures, 61 tables, 5 appen- 
dixes. 


15766 (NUREG/CR—3972) Settlement of uranium mill 
tailings piles: a of analysis techniques. Fayer, 
M.J.; McKeon, T.J. (Pacific Northwest Labs., Richland, 
WA (USA)). Dec 1984. Contract AC06-76RL01830. —. 
(PNL—5222). NTIS, PC E05/MF A01 - GPO $6.00. File 
Number T1I85007782. 

Includes 2 sheets of 24x reduction microfiche. 

Two empirical methods of — analysis (Terzaghi’s 
theory and a simplified version of the Fredlund-Morgenstern two- 
stress-state approach) were compared to the computer code 
TRUNC, a modified version of the TRUST code for variably satu- 
rated flow in deformable porous media. The three methods were 
used to predict settlement of a 12.2-m-deep pile of tailings slimes 
with a drain at the bottom. The simpler, empirical methods of set- 
tlement analysis were just as effective as TRUNC in predicting 
total settlement. For saturated tailings, predictions of total settle- 
ment by Terzaghi’s theory and TRUNC were in close agreement 
(1.69 and 1.72 m, respectively). For partially saturated tailings, the 
simplified stress-state approach and TRUNC predicted similar total 
settlements (0.52 and 0.51 m, respectively). Terzaghi’s theory, as ap- 
plied, overestimated the time of settlement under saturated condi- 
tions (170 days versus 140 days predicted by TRUNC) because it 
did not account for gravitational gradients. No empirical or analyti- 
cal means were available to predict the time of settlement under 
partially saturated conditions. The TRUNC code, however, pre- 
dicted 1500 days (4.1 years) for settlement under partially saturated 
conditions. If the magnitude of partially saturated settlement is con- 
sidered significant, then the time over which it occurs will most 
likely be the deciding factor in determining when to place the 
cover on the tailings pile. 19 references. 


15767 (NUREG/CR—4087) Measurements of uranium 
mill tailings consolidation characteristics. Fayer, M.J. (Pacif- 
ic Northwest Labs., Richland, WA (USA)). Feb 1985. Con- 
tract AC06-76RL01830. 40p. (PNL—5339). NTIS, PC A03/ 
MF AO1 - GPO $4.00. File Number TI85007781. 

A series of experiments were conducted on uranium mill tail- 
ings from the tailings pile in Grand Junction, Colorado, to deter- 
mine their consolidation characteristics. Three materials (sand, 
sand/slimes mix, slimes) were loaded under saturated conditions to 
determine their saturated consolidated behavior. During a separate 

iment, samples of the slimes material were kept under a con- 
stant load while the pore pressure was increased to determine the 
partially saturated consolidation behavior. Results of the saturated 
tests compared well with published data. Sand consolidated the 
least, while slimes consolidated the most. As each material consoli- 
dated, the measured hydraulic conductivity decreased in a linear 
fashion with respect to the void ratio. Partially saturated experi- 
ments with the slimes indicated that there was little consolidation as 
the pore pressure was increased progressively above 7 kPa. The 
small amount of consolidation that did occur was only a fraction of 
the amount of saturated consolidation. Preliminary measurements 
between pore pressures of 0 and 7 kPa indicated that measurable 
consolidation could occur in this range of pore pressure, but only if 
there was no load. 13 references, 13 figures. 


15768 (NVO—196-42) Nevada Nuclear Waste Storage 
Investigation. Quarterly report, October 1-December 31, 
1983. (Science Applications International Corp., Las Ve; 
NV (USA)). ia 1985. Contract AC08-83NV10270. fp. 
NTIS, A04/MF AOl; GPO Dep. File Number 
DE85007369. 

A one-dimensional model of flow through a representative 
column at Yucca Mountain is being used to gain familiarity with 
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physical phenomena that ultimately must be modeled in two dimen- 
sions to effectively predict compliance with Environmental Protec- 
tion Agency standards. Analytical tools that are available for analy- 
sis of engineered systems are being evaluated for development of 
methods to express permeability as a function of average fluid flux 
per crack and number of cracks per unit area. Characterization 
studies continued on samples of densely-welded devitrified Topo- 
pah Spring tuff collected from the proposed repository horizon. 
Waste-form testing included parametric testing of DHLW glass, 
permeability testing of tuff reaction vessels, and testing of proto- 
type stainless steel reaction vessels. Spent-fuel cladding test studied 
release rates into solution of cesium, plutonium, and uranium 
through machined slits and laser hole defects. General corrosion 
rates are being determined for various stainless steels and a high- 
nickel alloy. Plain carbon steels and other ferrous alloys are being 
tested for use as borehole liners. Structural analyses of canisters in- 
dicate that the axial force necessary to exceed the yield strength of 
the canister wall is nine times the canister weight; this is considered 
a satisfactory safety margin for lifting and retrieval operations. The 
most significant sorbing minerals present in Yucca Mountain tuffs 
are clinoptilolite, heulandite, mordenite, and montmorillonite. High- 
temperature x-ray diffraction experiments were performed on sam- 
ples of Yucca Mountain drill core in order to determine the re- 
sponse of cristobalite, clinoptilolite, and heulandite to the heated 
near-field environment. 


15769 (ORNL/NFW—82/37, RP o 258) High-Level 
Waste Management Program. Pitt, W.W. May 1983. NTIS, 
PC A15/MF AOl1. File Number DE84016535. 

In ORNL nuclear waste programs annual progress report for 
period ending September 30, 1982. 

The Commercial High-Level Waste Management Program 
for FY 1982 consisted of three tasks. These tasks and these objec- 
tives were as follows: (1) ORNL Fixation of Wastes in Concrete - 
prepare an evaluation report on FUETAP concrete as an alterna- 
tive waste form for high-level wastes. (2) High-Level Waste Con- 
tainer Development - conduct final examination of HLW canister 
material and the document study. (3) ORNL Sol-Gel Coated Parti- 
cle Waste Form Development - document results of work done on 
sol-gel coated particle waste form for high-level wastes. Technical 
progress for each of the tasks of this program for FY 1982 is pre- 
sented. 


15770 (ORNL/NFW—82/37, pp 259-268) Integrated 
Data Base program. Notz, K.J. May 1983. NTIS, PC A15/ 
MF AO1. File Number DE84016535. 

In ORNL nuclear waste programs annual progress report for 
period ending September 30, 1982. 

A new issue of the annual report on spent fuel and radwaste 
inventories, projections, and characteristics was published, project- 
ing to year 2020 and assuming reprocessing and defense HLW vitri- 
fication. Development of ORGENTRE-system codes continued for 
(a) nuclear materials (fissile and fertile) in the overall fuel cycle, (b) 
defense and I/I projections, and (c) waste-treatment simulation. 
The ORIGEN2 code for isotope generation and depletion was 
maintained and updated for once-through fuel cycles. Bibliographic 
files were expanded and a bibliography published. The data base 
will also include costs, and will be capable of taking into account 
the effects of different methods of chemical treatment and packag- 
ing on the characteristics of final waste forms. This program is 
jointly funded by Commercial Waste Management and Defense 
Waste Management, and is carried out in a fully integrated manner. 


15771 (ORNL/NFW—82/37, pp 269-276) Low-level 
waste management program. Mezga, L.J.; Cutshall, N.H. 
May 1983. NTIS, PC A15/MF AOl. File Number 
DE84016535. 

In ORNL nuclear waste programs annual progress report for 
period ending September 30, 1982. 

In FY 1982 two tasks, (1) the Low-Level Waste Information 
Center and (2) the State Screening project were performed as Low- 
Level Waste Commercial Nuclear Waste Programs. These tasks 
were carried out. The Low-Level Waste Information Center re- 
ceived 200 new documents, wrote 150 abstracts, and responded to 
300 information requests on technical information relevant to low- 
level radioactive waste technology during the funding period Octo- 
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ber 1, 1981 to February 1, 1982. A report was drafted for the State 
of Tennessee describing a process of identifying areas that have the 
greatest probability of containing acceptable sites for shallow land 
burial of low-level radioactive waste. 


15772 ee ne pp 281-290) TRU Waste 
Management Pitt, W.W. May 1983. NTIS, PC 
A15/MF AO1. File Number DE84016535. 

In ORNL nuclear waste programs annual progress report for 
period ending September 30, 1982. 

TRU wastes to be expected from the commercial reprocess- 
ing of LWR fuel were identified and quantitatively listed, based on 
an AGNS-type flowsheet, and for a 1500 MTU/y plant. Isotopics 
were based on 16-year old fuel at an average burnup of 25,200 
MWd/MTHM. Qualitative differences for the reprocessing of 
LMFBR fuel were identified. The detailed alpha-decay behavior of 
38 isotopes, including daughters, were computed and summed using 
ORIGEN2. The results were then summarized and presented 
graphically for the time span 0.1 to 10° y. 


(ORNL/NFW—82/37, pp 303-304) Surplus Fa- 
ies Management Program. Coobs, J.H. May 1983. NTIS, 
PC A15/MF A01. File Number DE84016535. 

In ORNL nuclear waste programs annual progress report for 
period ending September 30, 1982. 

This is the second of two programs that are concerned with 
the management of surplus facilities. The facilities in this program 
are those related to commercial activities, which include the three 
surplus experimental and test reactors [(€MSRE, HRE-2, and the 
Low Intensity Test Reactor (LITR)] and seven experimental loops 
at the ORR. The program is an integral part of the Surplus Facili- 
ties Management Program, which is a national program adminis- 
tered for DOE by the Richland Operations Office. Very briefly re- 
ported here are routine surveillance and maintenance of surplus ra- 
dioactively contaminat> DOE facilities awaiting decommissioning. 


15774 (PB—85-116986/XAB) RRS poe pom cruise = 
22 January-20 February 1984, Geology and geophysics of 

area east of the Great Meteor Sennen. Schultheiss, PJ. 
(Institute of Oceano; hic Sciences, Godalming (UK)). 
1984. 37p. NTIS, PC /MF E04. 

The main objective of the cruise was to study the sediments 
and sedimentary processes in an area known as Great Meteor East 
(GME) - part of a feasibility study into the ocean disposal of high- 
level radioactive waste commissioned by the Department of the 
Environment. Another major sedimentary objective revolved 
around the so-called faults which had been observed on 3.5 kHz 
records on previous cruises. Another main objective on the GME 
area was to investigate the possibility of pore water advection oc- 
curring naturally within the sediments. 


15775 (PNL—5263) Transuranic chemical species in 
groundwater. Final report. Cowan, C.E.; Jenne, E.A.; Rob- 
ertson, D.E.; Nelson, D.M.; Abel, K.H. (Pacific Northwest 
Labs., Richland, WA ee Feb 1985. Contract AC06- 
76RL01830. 56p. NTIS, PC A04/MF A0l1; 1; GPO Dep. 
File Number DE85007387. 

For the past several years, staff at Pacific Northwest Labo- 
ratory (PNL) have been studying the mobility of actinides, primari- 
ly plutonium, in the groundwater of a low-level disposal site. This 
research has provided valuable insights into the behavior of pluto- 
nium in the groundwater. Based on the analytical data and geo- 
chemical modeling, it appears that the plutonium that enters the 
trench, primarily in the higher oxidation states, Pu(V,V]), is rapidly 
reduced as the water migrates through the highly reducing sedi- 
ments of the trench and is removed from the water by adsorption 
of the reduced plutonium, Pu(III,IV), onto the sediments. The 
Pu(V,VI) also appears to be reduced in the groundwater, although 
not as rapidly as in the trench sediments, and removed by adsorp- 
tion. Because of the redox reduction that occurs during the migra- 
tion of the groundwater, the system is not at redox equilibrium. 
Based on the discrepancies between the calculated and analytically 
determined redox distribution and charge-form speciation, the ther- 
modynamic data bases for plutonium appear either to be missing or 
to contain incorrect thermodynamic data for several aqueous pluto- 
nium species, including the carbonate and organic complexes of 
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plutonium. Further research is required to determine the kinetics of 
plutonium oxidation/reduction reactions in natural groundwater 
systems and to determine thermodynamic data for carbonate and 
organic complexes of plutonium. (? references, 1 figure, 6 tables. 


(PNL-SA—12323) Role of statistics in characteriz- 
fone nuclear waste package behavior. Bowen, W.M. (Pacific 
Northwest Labs., Richland, WA (USA)). Nov 1984. Con- 
tract AC06-76RL01830. Tp. (CONF-841157—81). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85006962. 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1984). 

The characterization of nuclear waste package behavior is 
primarily based on the outcome of laboratory tests, where compo- 
nents of a proposed waste package are either individually or simul- 
taneously subjected to simulated repository conditions. At each step 
of a testing method, both controllable and uncontrollable factors 
contribute to the overall uncertainty in the final outcome of the 
test. If not dealt with correctly, these sources of uncertainty could 
obscure or distort important information that might otherwise be 
gleaned from the test data. This could result in misleading or erro- 
neous conclusions about the behavior characteristic being studied. 
It could also preclude estimation of the individual contributions of 
the major sources of uncertainty to the overall uncertainty. Statisti- 
cally designed experiments and sampling plans, followed by cor- 
rectly applied statistical analysis and estimation methods will yield 
the most information possible for the time and resources spent on 
experimentation, and they can eliminate the above concerns. Con- 
clusions reached on the basis of such information will be sound and 
defensible. This presentation is intended to emphasize the impor- 
tance of correctly applied, theoretically sound statistical methodolo- 
gy in characterizing nuclear waste package behavior. 8 references, 
1 table. 


15777 (PNL-SA—12489) Ranking system for mixed ra- 


dioactive and hazardous waste sites. Hawley, K.A.; Napier, 
B.A. (Pacific Northwest Labs., Richland, WA (USA)). Nov 
1984. Contract AC06-76RL01830. 13p. (CONF-841187—35). 


NTIS, PC A02/MF AOI; 
DE85007506. 

From 5. DOE environmental protection information meet- 
ing; Albuquerque, NM, USA (6 Nov 1984). 

The Environmental Protection Agency's Hazard Ranking 
System (HRS) is a simplified management decision tool that pro- 
vides a common basis for evaluating a multitude of hazardous waste 
sites. A deficiency in the HRS for application to Department of 
Energy mixed radioactive and hazardous waste sites is its inability 
to explicitly handle radioactive material. A modification to the 
basic HRS to add the capability to consider radioactivity is de- 
scribed in this paper. The HRS considers the exposure routes of 
direct contact, fire/explosion, atmospheric release, surface-water re- 
lease, and groundwater release. Each exposure route is further di- 
vided into release, route, containment, waste, and target character- 
istics. To maintain the basic HRS structure, only the waste charac- 
teristics section of each exposure route was modified. A ranking 
system was developed, using radiation dose pathway analysis, to 
group radionuclides by dose factors. For mixed waste sites, the 
ranking factor derived for radionuclides is compared with the rank- 
ing factor obtained for hazardous chemicals and the most restrictive 
is used in the overall ranking. The modified HRS has the advan- 
tages of being compatible with the original HRS, has reasonable in- 
formation requirements, and provides scientifically defensible con- 
clusions. 17 references. 


GPO Dep. File Number 


15778 (RFP—3692) Ferrite treatment of actinide waste 
solutions: alternative methods of ferrite production for use in 
waste treatment. Boyd, T.E.; Kochen, R.L.; Price, M.Y. 
(Rockwell International Corp., Golden, CO (USA). Rocky 
Flats Plant). 16 Jan 1985. Contract AC04-76DP03533. 15p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85006672. 

Two alternative sources of ferrite for use in actinide removal 
from process waste solutions at Rocky Flats were investigated to 
simplify the ferrite process for plant use. These included the forma- 
tion of iron ferrite (FeO Fe,Os) by the partial oxidation of ferrous 
hydroxide [Fe(OH):] slurries, and commercially available ferrite. 





Although the commercial ferrite was less effective than oxidatively 
formed ferrite, plutonium concentrations were lowered with both 
ferrite types from approximately 10~‘ g/l to below the discard limit 
of 2.2 x 10-7 g/l. Both ferrite forms resulted in reduced levels of 
solid waste generation compared with preformed ferrite. 


15778 ee, Basalt Waste Isola- 


September 
Richland, WA (USA). Rockwell Hanford Operations). Oct 
1984. Contract AC06-77RL01030. 24p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85007370. 

The Drilling and Testing Group at Rockwell Hanford Oper- 
ations is responsible for all borehole drilling and testing conducted 
in support of the Basalt Waste Isolation Project. Geologic and hy- 
drologic characterization data obtained by the group are an integral 
part of the studies required to determine the feasibility of using the 
deep basalts beneath the Hanford Site for the terminal disposal of 
nuclear waste. This document is a summary of drilling and testing 
during the third calendar quarter (July through September 1984). 
The principal work during this period included the horizontal drill- 
ing at the Near-Surface Test Facility and monitoring of the piezom- 
eter borehole clusters. Specific highlights of this work are summa- 
rized in the following paragraphs. Information collected from the 
piezometer borehole clusters will be used to evaluate time-variant 
head behavior and to establish a hydraulic head baseline for select- 
ed hydrologic units in the reference repository location. Hydraulic 
heads were monitored in nine horizons within the piezometer bore- 
hole clusters DC-19, DC-20, and DC-22. The Horizontal Borehole 
Demonstration was conducted at the Near-Surface Test Facility. 
The purpose of the demonstration was to provide an evaluation of 
the proposed drilling equipment, and to provide training of person- 
nel to support future Exploratory Shaft drilling. During the quarter 
a 1003 ft horizontal borehole was completed with a -3 degree devi- 
ation. 


15780 (RHO-PB-SR—10-B-WM-Dec.84) Defense Waste 
and Byproducts Management monthly for December 
1984. (Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations). Dec 1984. Contract AC06- 
76RL01830. 102p. NTIS, PC A06/MF A0O1; 1; GPO Dep. 
File Number DE85006747. 

Stabilization evaluations were completed for nine single-shell 
tanks which did not require jet pumping. Four tanks were deter- 
mined to require supernate pumping. The remaining five tanks, 105- 
B, 110-B, 110-U, 109-T and 104-S, were declared Interim Stabilized. 
Seventy-eight of 149 single-shell tanks have now been stabilized. 
Sixteen ®Sr product capsules and six strontium waste capsules 
were produced this month. Fiscal year-to-date, 18 product capsules 
and 12 waste capsules have been produced. Three more product 
capsules are in work and will be completed in January 1985. The 
242-A Evaporator Run 85-2 was started on December 8 and com- 
pleted December 16. The throughput for Run 85-2 was about 1.0 
million gallons. Run 85-3 was initiated on December 26. Total 
throughput for December was about 2.1 million gallons with a 
waste volume reduction (WVR) of about 0.5 million gallons. 
FYTD evaporator throughput is about 5.1 million gallons with a 
WVR of about 1.5 million gallons. The WESF Safety Analysis 
Report (SAR) was completed and transmitted to DOE-RL for ap- 
proval. Two studies were completed and released in support of the 
WESF SAR. The WESF K-3 Filter Drop Inventory Release Frac- 
tion, SD-WM-TI-171 provides the technical basis for the SAR as- 
sumption that 0.1% or less of the K-3 filter radionuclide inventory 
would be released as respirable particles in the event the filter was 
dropped during routine filter replacement. The WESF K-3 Filter 
Upgrade - No Action Alternative Evaluation, SD-455-ES-001, eval- 
uated the technical feasibility and cost of replacing a K-3 filter as- 
sembly which was loaded with the radioactive material known to 
be in the K-3 duct. Revisions to the Hanford Waste Management 
Plan (HWMP) and the Hanford Waste Management Technology 
Plan (HWMTP) were submitted on schedule to DOE-HQ, meeting 
two major milestones. 
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15781 (RHO-RE-ST—28-P) Identification of crystals in 
Hanford nuclear waste using polarized light microscopy. 
Herting, D.L. (Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford tions). Sep 1984. Con- 
tract AC06-77RL01030. 54p. IS, PC A04/MF AOI; 
GPO Dep. File Number DE85007090. 

The use of polarized light microscopy for identifying crys- 
tals encountered in Rockwell Hanford Operations chemical studies 
is described. Identifying characteristics and full-color photographs 
are presented for crystals commonly found in Hanford Site nuclear 
waste, including sodium nitrate, sodium nitrite, sodium aluminate, 
sodium phosphate, sodium fluoride, ammonium heptafluorozircon- 
ate, sodium sulfate, sodium carbonate, and ammonium nitrate. 
These characteristics are described in terms of birefringence, extinc- 
tion position, interference figure, sign of elongation, optic sign, and 
crystal morphology. Background information on crystal optics is 
presented so that these traits can be understood by the nonmicros- 
copist. Detailed operational instructions are given so that the 
novice microscope user can make the proper adjustments of the in- 
strument to search for and observe the identifying features of the 
crystals. 


15782 (SAND—83-7107) Biological and physical oceano- 
graphic sensitivity analyses for subseabed disposal of high- 
level waste. Kaplan, M.F.; Klett, R.D. (Analytic Sciences 
Corp., Reading, MA (USA); Sandia National Labs., Albu- 
querque, NM (USA)). Nov 1984. Contract AC04- 
76DP00789. 5ip. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE85008060. 

This report presents an investigation and sensitivity analysis 
of two segments of the MARINRAD system model - the physical 
oceanographic and biological transport of radionuclides. MARIN- 
RAD is a systems model developed by The Analytic Sciences Cor- 
poration to assess the consequences of releasing radioactive wastes 
into the ocean. The section on physical oceanography covers re- 
lease rates, partition coefficients (sorption within the water 
column), and ocean transport parameters. The biological transport 
section investigates the relative importance of various pathways, 
concentration factors, and the contribution to the overall dose from 
the bioaccumulation of radionuclides in a deep-water aquatic food 
chain. 


15783 (SAND—84-1106) Analysis of consolidation of 
granulated rocksalt using a plastic flow model of isostatic hot- 
pressing. Zeuch, D.H.; Holcomb, D.J.; Lauson, H.S. (Sandia 
National Labs., Albuquerque, NM (USA)). Jan 1985. Con- 
tract AC04-76DP00789. 39p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE85007171. 

Since waste repositories sited in naturally occurring salt for- 
mations are likely to use crushed rocksalt as backfill to encapsulate 
waste packages, it becomes necessary that we understand the be- 
havior of this material in order to predict densification rates. The 
problem of consolidation of powdered aggregates using heat and 
pressure is an old one in the fields of ceramics and powder metal- 
lurgy, and an extensive body of literature exists on the theory and 
practice of hot-pressing. This report shows that a simple model for 
hot-pressing fits the results for individual creep consolidation tests 
reasonably well. This leads us to believe that hot-pressing models 
are appropriate to the problem in the laboratory. The particular 
model used predicts au endpoint density beyond which no further 
densification will occur. However, the current database is insuffi- 
cient to fully justify either adoption of the model or long-term ex- 
trapolation of material response. Further laboratory testing is re- 
quired to better define the model parameters as functions of tem- 
perature, applied pressure, and time. 


15784 (SAND—84-2015C) Location recommendation for 
surface facilities for the prospective Yucca Mountain nuclear 
waste repository. Neal, J.T. (Sandia National Labs., Albu- 
uerque, NM (USA)). 1985. Contract AC04-76DP00789. Sp. 
(CONF-850918—1). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE85007108. 
From International topical meeting on high level nuclear 
waste disposal - technology and engineering; Pasco, WA, USA (24 
Sep 1985). 
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Six locations east of Yucca Mountain were evaluated for use 
as the site for repository surface facilities. Fourteen factors in three 
major categories were considered. These categories, in order of im- 
portance, were: preclosure radiological safety; environmental qual- 
ity; and ease and cost of construction, operation, and closure. The 
evaluation factors and process closely followed the DOE siting 
guidelines (10 CFR Part 960). Site-specific factors also were consid- 
ered. The results indicate that the location immediately east of the 
northern portion of Exile Hill is preferred. We suggest the location 
be termed the reference conceptual site for use during the Concep- 
tual Design phase of repository development. 1 figure, 1 table. 


15785 (UCRL—53576) Report on static hydrothermal al- 
teration studies of Topopah Spring tuff waters in J-13 water 
at 150°C. Knauss, K.G.; Beiriger, W.B. (Lawrence Liver- 
more National Lab., CA en, . 31 Aug 1984. Contract W- 
7405-ENG-48. 29p. NTIS, PC A03/MF A01; GPO Dep. 
File Number DE85007640. 

This report presents the results of preliminary experimental 
work done to define the package environment in a potential nuclear 
waste repository in the Topopah Spring Member of the Paintbrush 
Tuff. The work is supported by the Nevada Nuclear Waste Storage 
Investigations (NNWSI) Project as a part of the Waste Package 
task to design a package suitable for waste storage within volcanic 
units at the Nevada Test Site. Static hydrothermal alteration experi- 
ments were run for 4 months using polished wafers either fully sub- 
merged in an appropriate natural ground water or exposed to 
water-saturated air with enough excess water to allow refluxing. 
The aqueous results agreed favorably with similar experiments run 
using crushed tuff, and the use of solid polished wafers allowed us 
to directly evaluate the effects of reaction on the tuff. The results 
are preliminary in the sense that these experiments were run in 
Teflon-lined, static autoclaves, whereas subsequent experiments 
have been run in Dickson-type gold-cell rocking autoclaves. The 
results predict relatively minor changes in water chemistry, very 
minor alteration of the host rock, and the production of slight 
amounts of secondary minerals, when liquid water could return to 
the rock pores following the temperature maximum during the ther- 
mal period. 7 references, 16 figures, 10 tables. 


15786 (UCRL—53595) Preclosure analysis of conceptual 
waste package designs for a nuclear waste repository in tuff. 
O'Neal, W.C.; Gregg, D.W.; Hockman, J.N.; Russeil, E.W.; 
Stein, W. (Lawrence Livermore National Lab., CA (USA)). 
1 Nov 1984. Contract W-7405-ENG-48. 67p. NTIS, PC 
A04/MF A01; GPO Dep. File Number DE85007790. 

This report discusses the selection and analysis of conceptual 
waste package developed by the Nevada Nuclear Waste Storage 
Investigations (NNWSI) project for possible disposal of high-level 
nuclear waste at a candidate site at Yucca Mountain, Nevada. The 
design requirements that the waste package must conform to are 
listed, as are several desirable design considerations. Illustrations of 
the reference and alternative designs are shown. Four austenitic 
stainless stecls (316L SS, 321 SS, 304L SS and Incoloy 825 high 
nickel alloy) have been selected for candidate canister/overpack 
materials, and 1020 carbon steel has been selected as the reference 
metal for the borehole liners. A summary of the results of technical 
and ecnonmic analyses supporting the selection of the conceptual 
waste package designs is included. Postclosure containment and re- 
lease rates are not analyzed in this report. 


15787 (USGS-OFR—84-788) Preliminary report on late 
Cenozoic faulting and stratigraphy in the vicinity of Yucca 
Mountain, Nye County, Nevada. Swadley, W.C.; Hoover, 
D.L.; Rosholt, J.N. (Geological Survey, Denver, CO 
(USA)). 1984. Contract AI08-78ET44802. 52p. NTIS, PC 
A04/MF A0O1; 1; GPO Dep. File Number DE85007591. 
Mapping of surficial deposits and examination of faults in 
natural and trenched exposures in a 1100 km? area around the site 
of a potential repository for radioactive waste at Yucca Mountain 
have identified 32 faults that offset or fracture Quaternary deposits. 
Where the amount of Quarternary offset can be estimated, dip-slip 
movement is on the order of 3 m or less on faults in and near 
Yucca Mountain. Maximum Quarternary offset within the study 
area may be as much as 30 m. No strike-slip movement was demon- 
strated nor can it be ruled out. Based on radiometric ages, correla- 
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tions of stratigraphic units, and field observations, Quarternary 
faults are divided into three broad age groups: five faults moved be- 
tween about 270,000 and 40,000 years ago; four faults moved about 
1 m.y. ago and 23 faults moved probably between 2 m.y. and more 
than 1.2 m.y. ago. Offset of Holocene deposits has not been demon- 
strated. 


15788 Geology of nuclear waste disposal. Fyfe, W.F. 
(Western Ontario Univ., London (Canada)); Babuska, V. 
(Ceskoslovenska Akademie Ved, Prague. Geo’ 
Ustav); Price, N.J. (Imperial Coll. of Science and Technolo- 
gy, London (UK). t. of Geology); Schmid, E. —_ 
American Corp. of South Africa Ltd., Johannesbur 
Tsang, C.F. (Lawrence Berkeley Lab., CA (USA)); Uy 
S. ‘okyo Univ. (Japan). Earthquake Research inst); 
Velde, B. (Paris-6 Univ., 75 (France). Lab. de a 
Rem. Nature (London); "310: No. 5978, 537-540(16 

The geological disposal of high-level radioactive wastes has 
been studied by an International Council of Scientific Unions com- 
mittee. The study includes a discussion of: natural analogies, interim 
storage, crustal stability, rock fractures, mining technology and 
future integrity. The committee concluded that century-long inter- 
im storage is essential and that disposal in subduction trenches and 
ocean sediments deserves more attention. 


15789 Electrical conductivity measurements of leachates 
for the rapid assessment of waste from resistance. 
Sales, B.C.; Petek, M.; Boatner, L.A. (Oak es Gomes 
Lab., TN). ” Materials Research Socie ety — 

15: 251-258(1983). Contract W-7405-ENG- 

Measurements of the electrical conductivity of leachate solu- 
tions as a function of time can be used as an efficient, informative 
means of evaluation and comparison in the development of nuclear 
waste forms and in the preliminary analysis of their corrosion resist- 
ance in distilled water. Three separate applications of this technique 
are described in this work. These are: (1) its use in the optimization 
of the corrosion resistance of a crystalline wasteform (monazite); 
(2) a study of the protective ability of the surface layer ("gel 
layer”) which forms on the nuclear waste glass Frit 21 + 20 wt % 
SRW in distilled water, and (3) making comparisons of the overall 
corrosion resistance of three different nuclear wasteforms (i.ec., 
monazite, SYNROC, and borosilicate glass). A complete solution 
analysis of the borosilicate glass leachate and a straightforward 
analysis of the conductivity results agree to within +/-20%. In the 
absence of a complete, time consuming solution analysis, conductiv- 
ity measurements can be used to estimate reliably the total ionic 
concentration in the leachate to within a factor of 2. 


15790 Efficient particulate scrubber for glass melter off- 
gas. Wright, G.T. (E.I. du Pont de Nemours and Co., 
Aiken, SC). Materials Research Society Symposia Proceedings; 
15: 631-638(1983). Contract AC09-76SR00001. 

Operation of joule-heated, continuous slurry-fed melters has 
demonstrated that off-gas aerosols are generated by entrainment of 
feed slurry and vaporization of volatile species from the melt. Ef- 
fective off-gas stream decontamination for these aerosols can be ob- 
tained by utilizing a suitably designed and operated wet scrubber 
system. Results are presented for performance tests conducted with 
an air aspirating-type venturi scrubber processing a simulated 
melter off-gas aerosol. Mass overall removal efficiencies ranged 
from 99.5 to 99.8%. Details of the testing program and applications 
for melter off-gas system design are discussed. 


15791 Theoretical predictions for continuous slurry feed- 
ing of a glass melter. Routt, K.R. (Savannah River Lab., 
Aiken, SC). Materials Research Society Symposia Proceedings; 
15: 623-630(1983). Contract AC09-76SR00001. 

Radioactive defense waste currently stored at the Savannah 
River Plant in liquid form is to be immobilized by incorporation 
into a borosilicate glass. The glass melter for this process will con- 
sist of a refractory lined tank enclosed in a water-cooled, steel 
vessel and fed by an aqueous slurry of glass frit plus radioactive 
waste. As an aid to understanding the melting process and scaling 
data from small melters, conservation principles were used to de- 
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velop equations for predicting the melt rate for a feedpile of arbi- 
trary radius plus additional information regarding feedpile behavior 
and energy consumption. 


15792 


TN). Materials Research Society Symposia 

307-314(1983). Contract W-7405-ENG-26. 
eS ee, ee ae 

Shale is used as a host formation for hydraulic 

posal. Rocco: atthe aduaeaianseneene terdilnemianat 

different lithologies and porosity-permeability trends within this 


such patterns to little-studied portions of the Pumpkin Valley Shale. 
Such knowledge better allows for the sati operation and as- 
sessment of the hydraulic fracturing at Oak Ridge National Labora- 
tory. 


0530 Environmental Aspects 


ca ALSO TO CITATION(S) 15760, 15765, 15808, 15809, 15810, 17014, 


15793 (BNL—35792) Elemental composition of oe 
particulates in uranium mining and milling 
choa, A.S.; Wrenn, M.E.; Jones, K.W.; Cholewa, M.; Car. 
valho, S.M. (Brookhaven National Lab., Upton, NY (USA); 
Utah Univ., Salt Lake City (USA). Dept. of Pharmacology; 
Comissao Nacional de Energia Nuclear de Brasil, Rio de Ja- 
neiro). 1984. Contract AC02-76CH00016;A.C02-76EV00119. 
9p. (CONF-841117—45). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE85006907. 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

Airborne particulates were collected through filters in occu- 
pational areas of the uranium mining and milling complex located 
in Pocos de Caldas, Brazil. The filters were analyzed by micro- 
PIXE (particle induced x-ray emission) combined with Rutherford 
Backscattering (RBS) of the incident protons. The results are dis- 
cussed in the paper. 4 references, 6 figures, 1 table. 


15794 ero Apparatus for ground water 
chemistry in in field caissons. Cokal, E.J.; Stal- 
er Walker, R.; Nyhan, J.W.; Polzer, W.L.; Essington, 

H. (Los Alamos National Lab., NM (USA)). 1985. Con- 
mo W-7405-ENG-36. 10p. (CONF-850151—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85005900. 

From National Water Well Association Western Regional 
ground water conference; Reno, NV, USA (15 Jan 1985). 

Los Alamos is currently in its second season of ground 
water chemistry and hydrology experimentation in a field facility 
that incorporates clusters of six, 3-meter-diameter by 6-meter-deep, 
soil-filled caissons and ancillaries. Initial experience gained 
during the 1983 field season indicated the need for further develop- 
ment of the technology of this type of experimentation supporting 
hydrologic waste management research. Uniform field application 
of water/matrix solutions to the caisson, matrix and tracer solution 
blending/storage, and devices for ground water sampling are dis- 
cussed. 


(ORNL—6112) Geochemical information for sites 
contaminated with low-level radioactive wastes. III. Weldon 
Spring Storage Site. Seeley, F.G.; Kelmers, A.D. (Oak 
Ridge National Lab., TN (USA)). Feb 1985. Contract 
AC05-840R21400. 45p. NTIS, PC A03/MF A011; GPO 
Dep. File Number DE85006954. 

The Weldon Spring Storage Site (WSSS), which includes 
both the chemical site and the quarry, became radioactively con- 
taminated as the result of wastes that were being stored from oper- 
ations to recover uranium from pitchblende ores in the 1940s and 
1950s. The US Department of Energy (DOE) is considering vari- 
ous remedial action options for the WSSS. This report describes the 
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results of geochemical investigations carried out at Oak Ridge Na- 
tional Laboratory (ORNL) to support these activities and to help 
quantify various remedial action options. Soil and groundwater 
samples were characterized, and uranium and radium sorption 
ratios were measured in site soil/groundwater systems by batch 
contact methodology. Soil samples from various locations around 
the raffinate pits were found to contain major amounts of silica, 
along with illite as the primary clay constituent. Particle sizes of 
the five soil samples were variable (50% distribution point ranging 
from 12 to 81 ym); the surface areas varied from 13 to 62 m?/g. 
Elemental analysis of the samples showed them to be typical of 
sandy clay and silty clay soils. Groundwater samples included solu- 
tion from Pit 3 and well water from Well D. Anion analyses 
showed significant concentrations of sulfate and nitrate (>350 and 
>7000 mg/L, respectively) in the solution from Pit 3. These anions 
were also present in the well water, but in lower concentrations. 
Uranium sorption ratios for four of the soil samples contacted with 
the solution from Pit 3 were moderate to high (~ 300 to ~ 1000 
mL/g). The fifth sample had a ratio of only 12 mL/g. Radium 
sorption ratios for the five samples were moderate to high (~ 600 
to ~ 1000 mL/g). These values indicate that soil at the WSSS may 
show favorable retardation of uranium and radium in the ground- 
water. 13 references, 13 figures, 10 tables. 


15796 a pp 291-299) Waste Isola- 
tion Program. Stow, S.H. May 1983. NTIS, PC A15/MF 
A01. File Ree ‘DE84016535. 
In ORNL nuclear waste programs annual progress report for 
period September 30, 1982. 

aste Isolation Program is supported through the 
Office of Nuclear Waste Isolation (ONWI) at Battelle Memorial In- 
stitute in Columbus, Ohio. ONWI's efforts are directed toward the 
siting of a geologic repository for commercial nuclear waste. 
ORNL supports this endeavor with a wide variety of tasks. Tasks 
reported here include: regional environmental characterization stud- 
ies; institutional arrangements for nuclear waste siting; evaluation of 
Avery Island coupons; effects of water in salt repositories; salt 
model pillar studies; expected repository environments; brine migra- 
tion; assessing flooding in a waste repository; and sensitivity and 
uncertainty analysis methods development. 


15797 (PNL-SA—11553) Geostatistical evaluation of 
travel time uncertainties. Devary, J.L. (Pacific Northwest 
Labs., Richland, WA (USA)). Aug 1983. Contract AC06- 
76RLO01830. 29p. NTIS, PC A03/MF A01; 1; GPO Dep. 
File Number DE85007603. 

Data on potentiometric head and hydraulic conductivity, 
gathered from the Wolfcamp Formation of the Permian System, 
have exhibited tremendous spatial variability as a result of heteroge- 
neities in the media and the presence of petroleum and natural gas 
deposits. Geostatistical data analysis and error propagation tech- 
niques (kriging and conditional simulation) were applied to deter- 
mine the effect of potentiometric head uncertainties on radionuclide 
travel paths and travel times through the Wolfcamp Formation. 
Blok-average kriging was utilized to remove measurement error 
from potentiometric head data. The travel time calculations have 
been enhanced by the use of an inverse technique to determine the 
relative hydraulic conductivity along travel paths. In this way, the 
spatial variability of the hydraulic conductivity corresponding to 
streamline convergence and divergence may be included in the 
analysis. 22 references, 11 figures, 1 table. 


15798 (PNL-SA—12368) Behavior of natural uranium, 
thorium, and radium isotopes in the Wolfcamp brine aquifers, 
Palo Duro Basin, Texas. Laul, J.C.; Smith, M.R.; Hubbard, 
N. (Pacific Northwest Labs., Richland, WA (USA); Battelle 
Columbus Labs., OH (USA)). Oct 1984. Contract AC06- 
76RL01830. 9p. (CONF-841157—71). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85006994. 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1984). 

Previously reported results for Palo Duro deep brines show 
that Ra is highly soluble and not retarded. Relative to Ra, U and 
Th are highly sorbed. Uranium, like thorium, is in the +4 valence 
state, indicating a reducing environment. Additional data reported 
here support these results. However, one Wolfcamp brine sample 
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gives somewhat different results. Radium appears to be somewhat 
sorbed. Uranium is largely in the +6 valence state, indicating a less 
reducing condition. In all brines, kinetics for sorption (7*°Th) and 
desorption (7**Ra) are rapid. This Wolfcamp brine was tested for 
the effects of colloids for Ra, U, and Th concentrations. No effects 
were found. 


15799 (PNL-SA—12641) Treatment scheme for control- 
ling the migration of radium from a tailings impoundment. 
Opitz, B.E.; Dodson, M.E. (Pacific Northwest Labs., Rich- 
land, WA (USA)). Feb 1985. Contract AC06-76RL01830. 
1lp. (CONF-850242—6). NTIS, PC A02/MF A01; GPO 
Dep. File Number T185006969. 

From 7. symposium on management of uranium mill tailings, 
low-level waste and hazardous waste; Ft. Collins, CO, USA (6 Feb 
1985). 

) Under sponsorship of the Nuclear Regulatory Commission's 
Uranium Research and Recovery Program, Pacific Northwest Lab- 
oratory (PNL) has investigated the use of various neutralizing rea- 
gents and techniques to attenuate the movement of contaminants as- 
sociated with acidic uranium mill tailings. The objective of this 
study was to identify those contaminants which are not effectively 
attenuated by common neutralization methods and to develop alter- 
native control measures. Of those contaminants associated with ura- 
nium mill tailings which were identified as not being effectively im- 
mobilized by tailings neutralization, radium imposes an important 
environmental concern in terms of potential groundwater contami- 
nation. Control or attenuation of radium is of special concern pri- 
marily due to its radiological health implications. For that reason, 
the Environmental Protection Agency (EPA) has implemented 
strict guidelines governing the maximum allowable concentration in 
drinking waters. Current EPA guidelines call for total radium ac- 
tivities not to exceed 5 pCi/L. Due to the high activity of soluble 
radium in the acidic uranium mill tailings environment (several hun- 
dred to several thousand pCi/L), specific ion removal procedures 
were investigated for use in attenuating radium in order to prevent 
future groundwater contamination. Results of these investigations 
led to the development of a tailings additive comprised of a mixture 
of hydrated lime and barium chloride, which, when added to acidic 
tailings, can reduce the amount of leachable radium escaping a des- 
ignated tailings impoundment. In laboratory verification tests, this 
radium specific tailings treatment reduced the effluent solution ac- 
tivity of radium by three orders of magnitude, from >3500 pCi/L 
to 1.7 pCi/L, in comparison with untreated acidic tailings. 


(PNL-SA—12780) Effects of column dimensions 
on uranium mill tailings leach curves. Martin, W.J.; oT 
B.E.; Serne, R.J. (Pacific Northwest Labs., Richland, A 
(USA)). Nov 1984. Contract AC06-76RL01830. 1lp. 
(CONF-850242—5). ide PC A02/MF A011; GPO Dep. 
File Number T18500704: 

From 7. symposium eS management of uranium mill 
low-level waste and hazardous waste; Ft. Collins, CO, USA (6 Feb 
1985). 

: Experiments were conducted using different sized columns 
filled with uranium mill tailings and leached with laboratory-pre- 
pared groundwater. The data generated were used to evaluate the 
effects of length-to-diameter ratios on leach curves. These different 
column sizes and flow rates provided: different solution/solid con- 
tact times, and different column volumes (scaling) and thus allowed 
us to address the question, Can laboratory results be scaled up to 
apply to real world disposal conditions. The results showed that the 
leach curves were similar for all the columns for all elements 
except chloride and calcium. The general shape of the leach curves 
for each constituent versus effluent volume was a rapidly decreas- 
ing curve from very high concentrations down to the groundwater 
concentration within about four to six pore volumes. Chloride elu- 
tion was affected by mechanical dispersion, causing effluent con- 
centrations to reach influent concentrations sooner for the columns 
with longer residence times. The calcium concentrations remained 
nearly constant or only slightly decreased over the duration of the 
experiments and were assumed to be controlled by the dissolution 
of gypsum. Aside from the chloride data, over the range of resi- 
dence times and scaling factors studied, we conclude that laborato- 
ry data on uranium mill tailings leaching can be used to predict 
long-term movement of contaminants from actual tailings impound- 
ments. The main reactions tha control contaminant leaching from 


FUELS 
0540 Health And Safety 


tailings are the displacement of residual mill process liquor and the 
redissolution of readily soluble evaporites and moderately soluble 
gypsum. These processes occur quite rapidly and therefore labora- 
tory experiments with relatively short residence times are still accu- 
rate; i.e., lab residence times are long enough to transcend any 
short-term kinetic effects that could lead to erroneous predictions. 8 
references, 6 figures, 3 tables. 
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REFER ALSO TO CITATION(S) 15752, 16184, 16186, 16187, 17156 


15801 (CONF-840257—Vol.2, ont 323-328) Guide to ra- 
diological accident analysis. Graf, Alamos National 
Lab., NM). 1984. NTIS, PC Ai3/MF A01. File Number 
DE84012694. 

From DOE nuclear reactor and facility safety conference; 
Rockville, MD, USA (27 Feb 1984). 

A guide to radiological accident analysis for DOE non-reac- 
tor facilities is now in draft form. It covers models and parameters 
to be used in comparing specific facilities to appropriate dose crite- 
ria for major accidental releases of radionuclides. The major benefit 
will be to put accident analysis for DOE facilities on a common 
technical and philosophical basis; it will also serve as a resource for 
DOE analysts, promote a more consistency within DOE, 
and provide documentation of the DOE approach. 


15802 (CONF-840257—Vol.2, 329-340) Review of 
specific radiological accident contin, Elder, J. (Los 
Alamos National Lab., NM). 1984. NTIS, PC A13/MF 
AO01. File Number DE84012694. 

From DOE nuclear reactor and facility safety conference; 
Rockville, MD, USA (27 Feb 1984). 

Specific points of guidance provided in the forthcoming doc- 
ument A Guide to Radiological Accident Considerations for Siting 
and Design of Nonreactor Nuclear Facilities are discussed. Of 
these, the following are considered of particular interest to analysts 
of hypothetical accidents: onsite dose limits; population dose, public 
health effects, and environmental contamination as accident conse- 
quences which should be addressed; risk analysis; natural phenom- 
ena as accident initiators; recommended dose models; multiple 
organ equivalent dose; and recommended methods and parameters 
for source terms and release amount calculations. Comments are 
being invited on this document, which is undergoing rewrite after 
the first stage of peer review. 


15803 (CONF-850106—9) Role of the inclusion survey 
contractor in the Uranium Mill Tailings Remedial Action 
Program. Berven, B.A.; Little, C.A. (Oak Ridge National 
Lab., TN (USA)). 1985. Contract AC05-840R21400. 9p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE85007567. 
From 18. midyear topical symposium of the Health Physics 
Colorado S CO, USA (6 Jan 1985 
ae — uranium Su are ioatved in the De- 
partment of Energy’s Uranium Mill Tailings Remedial Action Pro- 
gram (UMTRAP). The Radiological Survey Activities project at 
Oak Ridge National Laboratory serves as the Inclusion Survey 
Contractor (ISC) in the UMTRA program. Responsibilities of the 
ISC are: (1) to identify potentially contaminated sites in the vicinity 
of these former uranium mills; (2) conduct radiological surveys to 
assess whether the property is contaminated with material originat- 
ing from the mill in excess of Environmental Protection Agency 
criteria formulated specifically for the UMTRA program (40 CFR 
192); and (3) provide recommendations to DOE regarding remedial 
action. Properties are identified by the ISC using historical informa- 
tion, serial and ground-level gamma scanning, and surveying ero- 
sional pathways (wind and water movement of contamination from 
primary sources). Currently, over 8000 vicinity properties have 
been identified that warrant further investigation. Once identified, 
an inclusion survey is conducted to assess whether a property is 
sufficiently contaminated to warrant inclusion into the UMTRA 
program. The inclusion survey includes a complete gamma scan of 
the surfaces of the property outdoors and the lowest habitable level 
indoors, and collection of soil samples outdoors and/or radon 
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daughter samples indoors if required. Survey methods are de- 
scribed. 8 references. 


15804 (GJ/TMC—20) Radon-daughter chamber instru- 
system reference manual. Showalter, R.; Johnson, 

L. (Bendix Field Engineering Corp., Grand Junction, CO 
(USA). Grand Junction Operations). Jan 1985. Contract 
ACO07-76GJ01664. 309p. NTIS, PC Al4/MF A0Ol; 1; GPO 
Dep. File Number DE85006890. 

The radon-daughter chamber instrumentation system collects 
environmental data from the radon-daughter chamber. These data 
are then recorded on a Tandberg system tape cartridge and trans- 
mitted to the HP-1000 computer for processing. Generators which 
inject radon and condensation nuclei into the chamber are also in- 
cluded with the instrumentation system. 

15805 (ORNL/NFW—82/37, pp 305-307) Uranium mill 
tailings program. Coobs, J.H. May 1983. NTIS, PC A15/ 
MF AO1. File Number DE84016535. 
In ORNL nuclear waste programs annual progress report for 
period ending September 30, 1982. 

ranium Mill Tailings Remedial Action Program 
(UMTRAP) is a national program dedicated to the cleanup and/or 
stabilization of 25 abandoned mill tailings sites in ten states. The 
program is administered for DOE by the Albuquerque Operations 
Office. Program participation by ORNL during FY 1982 consisted 
of two small tasks: one on evaluation of liners for tailings piles and 
a second on information support for all aspects of the program. The 
liner technology task was intended to address the long- and short- 
term changes in properties of liner materials, but the scope of work 
was limited to an evaluation and assessment of grouted in-situ lines 
as a remedial action alternative. The second task provides informa- 
tion support to the program by maintaining a computerized data 
base, conducting searches of the data base as a service to users, pre- 
paring an annotated bibliography covering additions to the data 
base, and providing technical support at conferences. 


15806 te come ae pp 2 Formerly Uti- 
lized Sites Remedial Acti May 1983. NTIS, PC 
A15/MF AO1. File Menber DE84016535. 

In ORNL nuclear waste programs annual progress report for 
period ending September 30, 1982. 

The concept of in-situ stabilization has been proposed for 
both the Middlesex, New Jersey Sampling Plant Site and other fa- 
cilities under FUSRAP. Expressed in the most-simplified manner, 
this concept envisions utilizing the natural materials (soil, other 
sediments, bedrock where applicable) at a site to contain the ra- 
dionuclides present in contaminated material. This can be possibly 
accomplished by either admixing these natural-earth materials with 
the wastes or burying the wastes within an envelope provided by 
the natural materials. In some cases, both admixing and burial can 
be practiced to assure containment. In a related approach, various 
substances or additives, either natural such as bentonite or artificial 
such as ion-exchange resins, can be added to further the contain- 
ment capabilities of the natural materials available at a given site. 
Data are summarized on the critical elements of geology and hy- 
drology at the Middlesex site. 


15807 (PNL-SA—12437) Intruder dose pathway analysis 
for the onsite disposal of commercial radioactive waste. Ken- 
nedy, W.E. Jr.; Peloquin, R.A.; Napier, B.A. (Pacific 
Northwest Labs., Richland, WA (USA)). Oct 1984. Con- 
tract AC06-76RL01830. 7p. (CONF-850106—8). NTIS, PC 
A02/MF A01; GPO Dep. File Number T185006912. 

From 18. midyear topical symposium of the Health Physics 
Society; Colorado Springs, CO, USA (6 Jan 1985). 

Because of uncertainties associated with assessing the poten- 
tial risks from onsite burials of commercial radioactive waste, the 
US Nuclear Regulatory Commission (NRC) has amended its regu- 
lations to provide greater assurance that buried radioactive material 
will not present a hazard to public health and safety. The amended 
regulations now require licensees to apply for approval of proposed 
procedures for onsite disposal pursuant to 10 CFR 20.302. The 
NRC technically reviews these requests on a case-by-case basis. 
These technical reviews require modeling potential pathways to 
man and projecting radiation dose commitments. This paper con- 
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tains a summary of our efforts to develop human-intrusion scenarios 
and to modify a version of the MAXI computer program for poten- 
tial use by the NRC in reviewing applications for onsite radioactive 
waste disposal. The ONSITE/MAXI1 computer software package 
contains four computer codes. ONSITE is the interactive user 
interface that allows the end-user to simply and efficiently create 
and use the radiation-exposure scenarios. MAXI1 is then used with 
the scenario information to calculate the maximum annual dose to 
the exposed individual from selected pathways. 1 figure. 


15808 (PNL-SA—12488) Overview criteria for the envi- 
ronmental, safety and health evaluation of remedial action 
project planning. Stenner, R.D.; Denham, D.H. (Pacific 
Northwest Labs., Richland, WA (USA)). Oct 1984. Con- 
tract AC06-76RL01830. 9p. (CONF-841187—33). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85006960. 

From 5. DOE environmental protection information meet- 
ing; Albuquerque, NM, USA (6 Nov 1984). 

Overview criteria (i.e., subject areas requiring review) for 
evaluating remedial action project plans with respect to environ- 
mental, safety and health issues were developed as part of a De- 
partment of Energy, Office of Operational Safety, technical support 
project. Nineteen elements were identified as criteria that should be 
addressed during the planning process of a remedial action (decon- 
tamination and decommissioning) project. The scope was interpret- 
ed broadly enough to include such environmental, safety and health 
issues as public image, legal obligation and quality assurance, as 
well as more obvious concerns such as those involving the direct 
protection of public and worker health. The nineteen elements are 
discussed along with suggested ways to use a data management 
software system to organize and report results. 


15809 DOE's remedial action assurance program. Welty, 
C.G. Jr.; Denham, D.H.; Needels, T.S. (US Department of 
Energy, Washington, DC 20545). Transactions of the Ameri- 
can Nuclear Society; 47: 54-55(1984). (CONF-841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


15810 The Technical Measurements Center role in the 
DOE remedial action program. White, G.; Duray, J.R. (US 
Department of Energy, Albuquerque Operations Office, 
P.O. Box 5400, Albuquerque, NM 87115). Transactions of 
- eo Nuclear Society; 47: 52-53(1984). (CONF- 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


0550 Regulations 


REFER ALSO TO CITATION(S) 15751, 16362, 16364 


15811 (BNL—51782) Approach to IAEA material-bal- 
ance verification with intermittent inspection at the Ports- 
mouth Gas Centrifuge Enrichment Plant. Gordon, D.M.; 
Sanborn, J.B. (Brookhaven National Lab., Upton, NY 
(USA)). 18 May 1984. Contract AC02-76CHO00016. 35p. 
NTIS, PC A03/MF A0l; GPO Dep. File Number 
DE85007560. 

This paper describes a potential approach by which the 
International Atomic Energy Agency (IAEA) might verify the nu- 
clear-material balance at the Portsmouth Gas Centrifuge Enrich- 
ment Plant (GCEP) for the circumstance in which the IAEA in- 
spections occur on an intermittent basis. The verification approach 
is a variation of the standard IAEA attributes/variables measure- 
ment-verification method. This alternative approach is useful and 
applicable at the Portsmouth GCEP, which will ship all its product 
and tails UFe to United States facilities not eligible for IAEA safe- 
guards. The paper reviews some of the relevant results of the Hexa- 
partite Safeguards Project (HSP), describes the standard IAEA ma- 
terial-balance-verification approach for bulk-handling facilities, and 
provides the procedures to be followed in handling and processing 
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UFs cylinders at the Portsmouth GCEP. The paper then discusses 
the assumptions made in the approach, and derives a formula for 
the probability with which the IAEA could detect the diversion of 
a significant quantity of uranium (75 kg of U-235 in depleted, 
normal, and low-enriched uranium) if this method were applied. 
The paper also provides numerical examples of IAEA detection 
probability should the operator divert uranium from the feed, prod- 
uct, or tails streams for the Portsmouth GCEP with a capacity of 
1100 tonnes of separative work per year. 


15812 (PNL-SA—12006) Testing alarm resolution proce- 
dures in a fuel fabrication facility. Smith, B.W.; Razvi, J. 
(Pacific Northwest Labs., Richland, WA (USA); ‘GA Tech- 
nologies, Inc., San Diego, CA (USA)). Jul 1984. Contract 
AC06-76RL01830. (CONF-840734—24). NTIS, PC 
A02/MF A01; GPO . File Number T185006993. 

From 25. annual meeting of the Institute of Nuclear Materi- 
als Management; Columbus, OH, USA (15 Jul 1984). 

Process monitoring data can be used for generating material 
loss estimates. The intent of using process control data is to en- 
hance nuclear material control and accounting for the timely detec- 
tion and resolution of discrepancies. The purpose of an alarm reso- 
lution system is to distinguish between system errors and an actual 
loss of nuclear material. A study has been performed to develop 
and test a site-specific set of alarm resolution procedures. The re- 
sults of the study are described and include the frequency of 
alarms, the causes of alarms, the type of resolution, and the model- 
ing of loss estimates. 3 references, 2 figures, 2 tables. 


15813 (RFP—3615) Operational assays for fissile materi- 
al in crated nuclear energy wastes. Harlan, R.A.; Goebel, 
G.R.; Gonzales, C.A.; Dawson, R.E.; Egger, H.A.; Giaco- 
mini, J.J.; Greer, B.K.; Haugen, O.E.; Navratil, L.H.; Roth, 
D.A. (Rockwell International Corp., Golden, CO (USA); 
Los Alamos National Lab., NM (USA)). 1984. Contract 
AC04-76DP03533. 7p. (CONF-840531—14). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85003932. 

From 6. annual symposium on safeguards and nuclear mate- 
rial management; Venice, Italy (14 May 1984). 

A passive and active interrogation crate counter (PACC) for 
safeguards and waste assays has been developed and installed for 
evaluation at a plutonium processing plant. Passive assay uses the 
coincident neutron correlation technique. Active assay uses the dif- 
ferential die-away time technique. Assays are affected by the waste 
matrix. Under 100 nCi per gram of waste can be reliably detected 
by the passive methods. The measurements have demonstrated 
some differences between plant waste and prepared standard matri- 
ces. Detectability for active assay is well below 30 nCi/g in the 
1.22 m by 1.22 m by 2.13 m crates. 3 references, 2 figures, 1 table. 


15814 Numerical simulation of photon response in portal 
monitors. Nason, R.R. (Sandia National Laboratories, 
Project Engineering Division, Albuquerque, New Mexico 
87185). Nuclear Technology; 67: No. 2, 333-340(Nov 1984). 

The adjoint technique has been applied to accurately and 
economically predict the response of a portal monitor to photon 
emissions below about 1.5 MeV, thus encompassing those sources 
generally of interest in nuclear safeguards applications. The adjoint 
source was defined as the product of the total attenuation coeffi- 
cient and an experimentally determined efficiency factor, which ac- 
counts for the performance characteristics of the signal-processing 
system. The efficiency factor was determined from a combination 
of data obtained from a single NE-102 scintillator and results from 
corresponding three-dimensional forward MORSE calculations. A 
prototype walk-through portal was then fabricated with four identi- 
cal NE-102 scintillators. Adjoint MORSE calculations were per- 
formed to obtain net count rates for various sources within this 
portal. These results were compared to experimental data and were 
found to agree to well within 10%. The photon response within the 
portal detection volume was then characterized by a series of 
MORSE calculations. 
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0702 Radiation Sources 


15815 e 
minescent 


opera 
G.A. (Pacific Northwest Labs., Richland, WA (USA)). Jan 
1985. Contract AC06-76RL01830. 34p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE85007303. 
Tritium-powered radioluminescent (RL) lights have been 
under development for remote, austere, and tactical airfield lighting 
applications. The State of Alaska has requested FAA approval for 
use of the technology as a safe alternative lighting system to meet 
the airfield lighting needs of air taxi operations and general aviation 
in the state. The tests described in this report were performed by 
PNL for the DOE Defense Byproducts Production and Utilization 
Program. These tests are a step toward gaining the required ap- 
provals. 


15816 (PNL-SA—12723) Radioluminescent lighting for 
rural Alaskan runway lighting and marking. Jensen, G.A.; 
—-- LE. (Pacific Northwest Labs., Richland, WA 
(USA); Alaska t. of Transportation and Public Facili- 
ties, Fairbanks SA)). Nov 1984. Contract AC06- 
76RL01830. 31p. (CONF-8411127—2). NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE85007022. 

From Annual conference of the IES aviation committee; 
Charleston, SC, USA (13 Nov 1984). 

Various applications of tritium radioluminescent (RL) light- 
ing are discussed for use in the State of Alaska with emphasis on 
airport lighting and landing aids. Estimates are made that attempt 
to quantify potential use of RL systems by the State of Alaska and 
others. Critical factors that are expected to influence the implemen- 
tation of RL lighting systems are identified: regulatory agencies ap- 
provals, cost of tritium and tritium products, and public and institu- 
tional acceptance of RL systems. A summary of results of demon- 
strations, tests, and evaluations related to Alaskan and Arctic use of 
the lights is also included. 


0703 Isotopic Power Supplies 


15817 (LA—10197-MS) Long-term exposure of pressed 
plutonium oxide heat sources to aquatic environments. 
Heaton, R.C.; Patterson, J.H.; Kosiewicz, S.T.; Matlack, 
G.M.; Steinkruger, F.J.; ; Nelson, G.B.; Vanderborgh, a E.; 
Coffelt, K.P.; Herrera, B. (Los Alamos National Lab., 
ae Nov 1984. Contract W-7405-ENG-36. 16p. NTIS, 
02/MF AO1; 1; GPO Dep. File Number DE85007385. 

“Haina oxide fuel pellets were exposed to water for 
2.5 to 6.4 yr, and the concentration of plutonium in the water was 
monitored. Water composition and temperature were found to be 
important factors in determining the rate of plutonium release into 
the water. Typical release rates ranged from 10 to 40 ng/m?/s in 
cold fresh water and from 0.3 to 11 ng/m?/s in cold sea water. Re- 
lease rates in sea water varied over time and sometimes were errat- 
ic. The plutonium release per unit area did not depend on the size 
of the PuO, source. The released plutonium was in an extremely 
fine form, able to pass through 10,000 molecular weight cutoff fil- 
ters. Apparent differences in the fuel pellet surfaces after exposure 
suggest that plutonium release is controlled by physical and chemi- 
cal processes occurring at the solid-liquid interface. Release mecha- 
nisms and their implications are discussed. 


15818 (LA—10217-SR) General-Purpose Heat Source 
Development: safety test program. Postimpact evaluation, 
Design Itere Iteration Test 4. George, T.G.; Schonfeld, F.W. (Los 
Alamos National Lab., NM (USA)). Dec 1984. Contract W- 
7405-ENG-36. 29p. NTIS, PC A03/MF A011; GPO Dep. 
File Number DE85007384. 

The General-Purpose Heat Source (GPHS) provides power 
for space missions by transmitting the heat of 7**Pu decay to ther- 
moelectric elements. Because of the inevitable return of cert 
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aborted missions, the heat source must be designed and constructed 
to survive both re-entry and Earth impact. The Design Iteration 
Test (DIT) series is part of an ongoing test program. The fourth 
test (DIT-4) was designed to evaluate the effect on impact behavior 
of changing the procedure used at the Mound Facility (MF) to 
remove surface defects from drawn cups. The change involved 
switching from a manual abrasion technique to a motorized, rubber- 
bonded abrasive wheel. In DIT-4 a partial GPHS module contain- 
ing two fueled clads (one cleaned manually, and one cleaned with 
an abrasive wheel) was impacted at a velocity of 58 m/s and a tem- 
perature of 930°C. Both capsules were severely deformed by the 
impact and contained large internal cracks. Although the manually 
cleaned capsule breached, the breaching crack was only 2 pm wide 
and released negligible amounts of fuel. There did not appear to be 
any correlation between cleaning method and capsule performance. 
Postimpact analyses of the DIT-4 test components are described 
with emphasis on microstructure and impact response. 


15819 a General-Purpose | — 
Development: safety test program. Postimpact evaluation, 
Design Iteration Test 5. George, T.G.; Schonfeld, F.W. (Los 
Alamos National Lab., NM (USA)). Dec 1984. Contract W- 
7405-ENG-36. 35p. NTIS, PC A03/MF A001; GPO Dep. 
File Number DE85007392. 

The General-Purpose Heat Source (GPHS) provides power 
for space missions by transmitting the heat of **Pu decay to ther- 
moelectric elements. Because of the inevitable return of certain 
aborted missions, the heat source must be designed and constructed 
to survive both re-entry and Earth impact. The Design Iteration 
Test (DIT) series is part of an ongoing impact test program. The 
fifth test (DIT-5) was designed to compare the impact response of a 
GPHS fueled clad that had been welded with a four-pole arc oscil- 
lator with the impact response of a clad welded with a two-pole 
oscillator. In DIT-5 a partial GPHS module containing two fueled 
clads (one welded with a four-pole oscillator and one welded with 
a two-pole oscillator) was impacted at 60.5 m/s and 930°C. The 
fuel capsules were severely deformed by the impact; both clads 
breached. The capsule welded with a four-pole oscillator failed ex- 
tensively. Neither failure was related to the welding technique. Pos- 
timpact analyses of the test components are described, with empha- 
on microstructure and impact response. 


15820 (SAND—84-2267C) LPCVD tungsten deposition 
on Si-Ge alloy. Rossmeisl, R.A.; Wells, V.A.; Walko, R.J. 
(Science Applications, Inc., —— MD (USA); Sandia 
National Labs., Albuquerque, NM (USA)). 1984. Contract 
AC04-76DP00789. 15p. CONF-8411141—-1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85005588. 

From Workshop on for VLSI applications; Albu- 
querque, NM, USA (12 Nov 1984). 

The Radioisotope Thermoelectric Generator (RTG) consists 
of a heat source, an 80/20 Si-Ge thermopile, MIN-K insulation, and 
a stainless steel container. The dc diode sputtered tungsten bridges 
interconnect alternate wafers in the thermopile. The diffusion of sil- 
icon into the tungsten interconnects appears to be the cause of a 
sudden increase in contact resistance after a period of time. The 
low pressure chemical vapor deposition (LPCVD) technique is 
compared with sputtering for this reason. LPCVD is found to be 
simpler than sputtering, self-cleaning, and not prone to damage the 
surface as does sputtering. Aging profiles are found to tend toward 
the high end of the acceptance window. (LEW) 
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REFER ALSO TO CITATION(S) 15558, 16723, 16739 


15821 (N—84-33490) Activated aluminum alloy for gen- 
erating hydrogen fuel. Ryndin, V. (USDOE Assistant Secre- 
tary for Environmental Protection, Safety and Emergency 


erie. ess, Washington, DC). Aug 1984. lp. NTIS, PC 
A04/MF AO1. m r 


Scientists believe a successful solution of the energy problem 
depends in large measure on the utilization of hydrogen as a fuel. A 
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new exhibit on hydrogen energy has opened at the USSR Academy 
of Sciences Physics pavillion at the USSR Exhibition of National 
Economic Achievements. Here various hydrogen units and motor 
vehicle and tractor engines running on the gaseous fuel are being 
demonstrated. Scientists of the Kazakh Academy of Sciences Insti- 
tute of Organic Catalysis and Electrochemistry have submitted to 
the exhibit a new aluminum-based alloy activated by additions of 
rare metals and tin. When this alloy reacts with water, hydrogen is 
formed. Only the aluminum dissolves, while the activators settle at 
the bottom of the reactor and can be used for the production of 
new alloy. The innovation has passed laboratory tests and its com- 
mercial testing has now begun at the Ukrainian Academy of Sci- 
ences Institute of Machine-Building Problems. 


15822 (NP—5770153) Thermodynamic analysis of the 
sulphur cycle water splitting process. Schepers, H. (Tech- 
nische Hochschule Aachen (Germany, F.R.). Fakultaet fuer 
Maschinenwesen). 31 Oct 1983. 102p. (In German). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE85770153. 


The Westinghouse hybrid sulphur cycle and the oxygen pro- 
duction stage of the purely thermochemical General Atomic sul- 
phur-iodine cycle for water splitting were investigated. Detailed 
mass, energy and exergy balances were set up by a computer pro- 
gram system on the basis of the original process flow charts, taking 
into account the most recent experimental findings on materials 
data and chemical reactions. The balance of the Westinghouse 
process yielded a maximum efficiency of 40% with an acid concen- 
tration of 65% by weight both in the electrolysis and the acid de- 
composition stage. An analysis of the exergy losses of the process 
showed regions of high irreversibility in the electrolysis and the 
acid decomposition systems as well as in the steam power system 
integrated in the process for generation of the necessary electric 
power. The analysis of exergy losses results in a new process flow 
chart optimized under both exergy and energy aspects. 


15823 Process for photosynthetically splitting water. 
Greenbaum, E. (to The United States of America as repre- 
sented by the United States Department of Energy). US 
Patent 4,476,105. 9 Oct 1984. Filed date 28 Jan 1982. vp. 

PAT-APPL-343666. 

The invention is an improved process for producing gaseous 
hydrogen and oxygen from water. The process is conducted in a 
photolytic reactor which contains a water-suspension of a photoac- 
tive material containing a hydrogen-liberating catalyst. The reactor 
also includes a volume for receiving gaseous hydrogen and oxygen 
evolved from the liquid phase. To avoid oxygen-inactivation of the 
catalyst, the reactor is evacuated continuously by an external pump 
which circulates the evolved gases through means for selectively 
recovering hydrogen therefrom. The pump also cools the reactor 
by evaporating water from the liquid phase. Preferably, product re- 
covery is effected by selectively diffusing the hydrogen through a 
heated semipermeable membrane, while maintaining across the 
membrane a magnetic field gradient which biases the oxygen away 
from the heated membrane. This promotes separation, minimizes 
the back-reaction of hydrogen and oxygen, and protects the mem- 
brane. 


15824 Economics of hydrogen production: The next 
twenty-five years. Gaines, L.L.; Wolsky, A.M. (Energy and 
Environmental Systems Division, Argonne National Labo- 
ratory, Argonne, IL). pp 259-270 of Hydrogen Energy 
Progress, vol. 1. Fairview Park, N.Y.; Pergamon Press (Jul 
1984). (CONF-840702—). 
From 5. world hydrogen energy conference; Toronto, 
Canada (15 Jul 1984). 
authors project the costs through 2010 of hydrogen pro- 
duced in the U.S. using four commercially available technologies 
(electrolysis and three fossil-fuel processes). The projections are 
based on estimated capital costs and real energy prices projected by 
five sources. The sensitivity of hydrogen cost to changes in feed- 
stock costs and the fixed charge rate on capital is examined. The 
cost is stable against variation in feedstock prices because feed- 
stocks can be changed. The timing of any such change would 
depend on the capital charge rate. The results establish cost goals 
for new technologies attempting to penetrate the market for chemi- 
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cal hydrogen; they also indicate the economic competitiveness of 
conventionally produced hydrogen in the fuel market. In 2010, hy- 
drogen delivered to customers will be more expensive than meth- 
ane, its strongest competitor, and any transition to a hydrogen 
economy in the U.S. will not yet have begun. In nations with 
higher oil and gas costs or lower electricity costs, such a transition 
could occur earlier. 


15825 Activities at the Brookhaven National Laboratory 
Integrated Test Bed for advanced hydrogen technology. Metz, 
P.D.; Leigh, R.W. (Dept. of Applied Science, Brookhaven 
National Laboratory, —— ee Beare p a NY — Hy- 
drogen Energy Progress, vol. 1. Fairview ; Per- 
gamon Press (Jul 1984). tCONF-840702-). 

From 5. world hydrogen energy conference; Toronto, 
Canada (15 Jul 1984). 

Brookhaven National Laboratory (BNL) is developing an 
Integrated Test Bed to illustrate renewable energy-based hydrogen 
energy systems. A coordinated program of system testing, comput- 
er simulation, and economic analysis has been developed to charac- 
terize and optimize these systems. the first phase of this effort in- 
vestigates the use of solar energy to produce hydrogen from water 
via photovoltaic-powered electrolysis. After briefly describing the 
activities planned for the facility and the photovoltaic-electrolyzer 
system now in place, this paper presents a synopsis of the results of 
recent transient simulations of PV-electrolyzer systems. The tran- 
sient simulation program TRNSYS was used, with existing, modi- 
fied, or new component subroutines as required. Innovative features 
of the modeling include the use of real weather data, and detailed 
simulation of system control strategies over a wide range of array 
power and voltage ratings. For directly coupled systems, we found 
the PV array voltage which maximizes hydrogen production to be 
quite near the nominal electrolyzer voltage for a wide range of PV 
array powers. The use of an ideal (100% efficient) maximum power 
tracking system provides only a six percent increase in annual hy- 
drogen production. 


15826 SOLFIRE: Solar/High-Temperature Electrolysis 
conceptual design study. Fillo, J.A.; Beneati, R. (Dept. Nu- 
clear Energy, Brookhaven National Laboratory, Upton, 
NY). pp 353-364 of Hydrogen Energy Progress, vol. 1. 
Fairview Park, N.Y.; Pergamon Press (Jul 1984). (CONF- 
840702—). 

From 5. world hydrogen energy conference; Toronto, 
Canada ee Jul 1984). 

SOLFIRE is a conceptual design coupling a solar central re- 
ceiver via a circulating heat transport medium to a high-tempera- 
ture electrolysis (HTE) process to produce hydrogen and oxygen. 
The electrolysis process selected is based on the high-temperature, 
solid electrolyte fuel cell technology developed by Westinghouse. 
SOLFIRE is designed to be a self-sufficient system, that is, produce 
process heat in the form of high-temperature (>1000°C) steam for 
the electrolysis process and generate sufficient electrical power to 
operate the HTE units and balance-of-plant. An important ground 
rule is that hydrogen is the only product produced for sale. The 
study assumes operating in the endothermic mode, i.e., in addition 
to electrical work, heat must be supplied by an external heat source 
to maintain the operating electrolysis temperature. The gains in hy- 
drogen process efficiency is significantly greater, 52.5% vs 30% for 
low-temperature electrolysis to overcome the potential lower effi- 
ciency as reflected in receiver inefficiency. 


15827 Solar thermochemical hydrogen: The heat source- 
process interface. Funk, J.E.; England, C. (University of 
Kentucky, Lexington, KY). pp 1101- gg - Hydrogen 
Energy Progress, vol. 3. Fairview Park, N.Y.; Pergamon 
Press (Jul 1984). (CONF-840702—). 

From 5. world hydrogen energy conference; Toronto, 
Canada a (15 Jul 1984). 

A discussion of issues and considerations related to the inter- 
face between a sclar heat source and a thermochemical hydrogen 
process and scme details of a tubular heat exchanger operating as 
such an interface in a cavity type receiver are presented. The issues 
include the temperature-heat input requirements for the endother- 
mic reaction, type of receiver, heat storage, transient operations, 
and control. A thermal performance analysis of a tubular reactor/ 
heat exchanger operating in a cavity type solar receiver is applied 


08 HYDROGEN 
0806 Properties 


to SOs decomposition. The analysis produces axial distributions of 
temperature - tube wall and process fluid, reaction rate, conversion, 
velocity, density, pressure and residence time. Process fluid condi- 
tions at the inlet, tube characteristics, reaction kinetics and cavity 
operating temperature are inputs. The cavity temperature affects 
average heat flux and, therefore, heat exchanger cost and receiver 
efficiency and, therefore, mirror field cost. A design which mini- 
mizes the combined cost may be found and examples are shown. 


15828 ee ee sen ee 
by an immobilized marine photosynthetic bacterium, Chroma- 
tium sp. Miami PBS 1071. Ikemoto, H.; Mitsui, x (Univ. of 
Miam) FL). 789-792 of a in photosynthesis re- 
search. Vol. Sybesma, C. (ed.). Netherlands; 
Martinus Nijhoff/Dr. W. Junk ‘Publishers (1 84). 

Hydrogen photoproduction by ne cells of the 
marine photosynthetic sulfur bacterium, Chromatium sp. Miami 
PBS 1071 was carried out by periodic addition of supplemental sul- 
fide in the reaction system. CO. was not produced and only Hz was 
evolved. Hydrogen gas in this immobilized system was continuous- 
ly produced for at least 300 hrs. at a constant rate. This contrasts 
from free cell systems where the hydrogen production dropped 
within 40 hrs. When immobilized cells were grown in the agar gel 

matrix, high biomass yield was obtained, and rates of hydrogen pro- 
Sicdiissaicased Sauna a ane nia tes moa 
Based on these laboratory experiments, outdoor culturing and hy- 
drogen production was carried out using immobilized cells in 4L 
reactor systems containing 1.5 kg agar gel. 5 references, 3 figures. 


0802 Storage 
REFER ALSO TO CITATION(S) 16604 


een et tnd ms er pb 


By t, (Egypt). 

Dept.). 1981. 14p. i (US Sales Only), PC A02. File 
Number DE859008 

cei cenit for the solution of 
space-time dependent heat and mass transfer problem associated 
with a cylindrical metal hydride hydrogen storage bed where the 
heat transfer fluid is passing through a coaxial pipe. An approxi- 
mate analytical solution is proposed on the assumption that an inter- 
face exists separating the completely reacted and unreacted zones 
and that heat is exhanged only at the interface. The bed is assumed 
initially at its equilibrium reaction temperature. The temperature 
distribution in the reacted zone is assumed of steady state type. The 
code gives as functions of time, the location of the reaction front, 
the cumulative reacted hydrogen, and the rate of hydrogen reac- 
tion. A listing of RET-code in FORTRAN is provided together 
with input data requirements and output facilities. 


0804 Marketing And Economics 
REFER ALSO TO CITATION(S) 15824 
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0901 Hydrocarbon Fuels 


REFER ALSO TO CITATION(S) 15695, 15716, 16723, 16761, 16768, 16769 


15830 (CONF-840568—, pp 13.1-13.12) Low and 
medium Btu wood gasification. Reed, T.B.; Levie, B.; Das, 
A. (Solar Energy Research Inst., Golden, CO). 1984. NTIS, 
PC Al4/MF Al. File Number DE85001416. 

From Pacific Northwest bioenergy systems policies and ap- 
plications seminar; Portland, OR, USA (10 May 1984). 

Gasification offers the possibility of producing heat, power, 
fuels, pipeline gas, and chemicals from biomass. A number of gasifi- 
ers are being developed worldwide for these purposes. Important 
advances are now being made in the understanding of the thermo- 
dynamics and kinetics of biomass gasification. A mathematical 
model is presented that predicts the dimensions of gasifiers as a 
function of fuel properties. 11 references, 7 figures. 


(CONF-840568—, pp 14.1-14. — Municipal solid 
resource: problems and promise. Walter, 

(Dep ‘ZY, ton, DC). 1984. NTIS, PC 
A14/MF A01. File Number DE85001416. 

From Pacific Northwest bioenergy systems policies and ap- 
plications seminar; Portland, OR, USA (10 May 1984). 

Municipal waste is a very heterogeneous substance, consist- 
ing of approximately 55% organics, 25% moisture, and 20% inor- 
ganics. The three basic technologies that can be used to convert 
municipal solid wastes to useable fuel forms are assessed. Mechani- 
cal processing which sorts out the recyclable materials then densi- 
fies the remainder produces refuse derived fuels. Biochemical proc- 
essing, either anaerobic digestion or hydrolysis and fermentation, 
produces methane or ethanol fuels. The third technology is thermo- 
chemical processing which involves combustion, pyrolysis, or gas- 
ification of the municipal wastes. Constraints, economics, and insti- 
tutional factors are briefly discussed. 


15832 (CONF-8409146—2) Two-phase methane fermenta- 
tion of municipal-industrial sludge. Ghosh, S.; Sajjad, A. (In- 
stitute of Gas Technology, Chicago, IL (USA)). 1984. 11p. 
Inst. of Gas Technology, 3424 South State St., Chicago, IL 
60616. File Number T185900681. 

From 57. annual conference of the Water Pollution Control 
Federation; New Orleans, LA, USA (30 Sep 1984). 

This paper presents the development of an innovative two- 
phase methane fermentation process that provided a mesophilic 
methane yield of about 0.5 SCM/kg VS (8 SCF/Ib VS) added from 
digestion of a municipal-industrial sludge at a system hydraulic resi- 
dence time (HRT) of about 6 days compared with a yield of 0.22 to 
0.31 SCM/kg VS (3.5 to 5.0 SCF/Ib VS) added obtained from 

conventional high-rate digesters operated at HRT’s of 
10 to 20 days. This innovative process has substantive beneficial 
impact on the production of net energy and availability of surplus 
digester methane for sale or conversion to such other energy forms 
as substitute natural gas, electric power, hot water, or low-pressure 
steam. The research was conducted with a high-metal-content and 
difficult-to-treat primary sludge from the South Essex Sewerage 
District (SESD) water pollution control plant, Salem, Massachu- 
setts. Wastewaters received at the plant include 40 to 60 vol % in- 
dustrial wastes, the remainder being residential liquid wastes. Incin- 
eration, which was the sludge disposal process at the plant, is now 
unacceptable because it leads to the production of hexavalent chro- 
mium and other oxidized metals, and the incinerator ash containing 
these materials cannot be landfilled. The two-phase process does 
not generate oxidized species such as Cr®, produces renewable 
energy and a highly stabilized residue, and could be an answer to 
the sludge disposal problems of SESD or other sewage districts. 
Results of bench-scale process development work are presented 
here. Design and operation of a 7500 L/day (2000 gal/day) two- 
phase pilot plant will be started this year with support from the 
above industrial sponsors and other governmental and public agen- 
cies. 6 references, 1 figure, 5 tables. 
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15833 (DOE/CS/84008—4) Development of an indirectly 
heated biomass pyrolysis reactor. Final report. Clements, 
L.D.; Cho, C.H.; Jeffrey, J.P.; Moreau, J.R.; Oliver, a 
Parsons, S.J. (Texas Tech Univ., Lubbock (USA); Q 2 
Corp., Oxnard, CA (USA)). Dec 1984. Contract AC06- 
800384008. 138p. NTIS, PC A07/MF AO1; 1; GPO Dep. 
File Number DE85006917. 

The goal of the research and development program de- 
scribed in this document is the introduction of a significantly differ- 
ent reactor design concept for the pyrolysis and gasification of bio- 
mass materials. The key feature of this new concept is the use of 
indirect heating based upon infra-red emitting fire-tubes internal to 
the reactor. Placement of the combustion flame within the reactor 
volume adds a significant radiant energy contribution to the heating 
process while maintaining the traditional convective/conductive 
components. The fire-tube reactor concept takes advantage of the 
high heating rates possible with radiant heating with the expected 
result that the rate of pyrolysis may be improved and the relative 
composition of the products may be controlled. The eventual fire 
tube-reactor will be a shell containing an array of fire-tube heaters. 
The heaters will be surrounded by a fluidized bed of biomass parti- 
cles. However, before a true design for the fire-tube reactor is pos- 
sible, a number of fundamental questions must be addressed. The ki- 
netics and mechanisms of pyrolysis with radiant heating have not 
been studied previously. Heat transfer properties in a fluidized bed 
with an immersed, high temperature heat source are not currently 
available. A suitable design for the heater array or for the heaters 
themselves is yet to be developed. Because of the number of differ- 
ent unknowns involved in developing the fire-tube reactor technol- 
ogy, an overall program of applied research was organized to 
schedule and integrate the results. This report summarizes the re- 
sults of these studies under the following headings: operational his- 
tory of fire-tube reactor, biomass pyrolysis with radiant heating; 
and radiant heat transfer in fluidized beds. 40 references, 47 figures, 
22 tables. 


15834 (DOE/PC/60795—5) [Surface studies of carbide 
formation in iron synthesis catalysts]. Technical progress 
report, October 1-December 31, 1984. (Northwestern Univ., 
Evanston, IL (USA). Dept. of Chemistry). 1984. Contract 
FG22-83PC60795. 2p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85007167. 

This project involves the use of x-ray photoelectron and 
Auger electron spectroscopy to investigate the catalytically active 
surfaces formed on bulk and silica-supported iron during Fischer- 
Tropsch synthesis. The initial phase of the research demonstrated 
how this technique can be used to identify the various chemical 
states of iron likely to be present on catalyst surfaces. Representa- 
tive core level and Auger spectra were measured for a number of 
materials, including various forms of iron metal, oxides, and car- 
bides. Results of these studies are presently being compiled by the 
graduate research assistant as a thesis for the Master of Science 
degree. Core level measurements for metal and oxide samples were 
in good agreement with XPS studies in the literature and the vari- 
ous iron oxidation states were readily identified by their character- 
istic Fe(2p) spectra. A procedure for estimating the composition of 
surfaces which consist of multiple phases (metal and/or oxides) was 
also developed. The method involves determining the relative con- 
tributions of each iron oxidation state to the core level spectrum by 
a least squares fitting procedure which uses spectra for the single 
iron species. Analysis of reduced and carburized iron samples indi- 
cated that the metal and carbide (chi-FesC2) phase can be distin- 
guished by their characteristic Auger line shapes, and by differ- 
ences in their core level binding energies. 


15835 (DOE/PC/70032—T1) Diffusivities of synthesis 
gas and Fischer-Tropsch products in slurry media. Quarterly 
report, September-December 1984, Akgerman, A. (Texas A 
and M Univ., College Station (USA). Dept. of Chemical 
Engineering). Jan 1985. Contract AC22-84PC70032. 33p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE85004921. 

The goal of this research is to develop a fast and accurate 
method for measuring liquid diffusion coefficients for the Fischer- 
Tropsch system at temperatures from ambient to 573 K and pres- 
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sures from ambient to 7 MPa. The Taylor dispersion technique will 
be utilized for measuring the diffusivities of carbon monoxide, hy- 
drogen, heptane, octane, nonane, decane, and decanol in molten 
Fischer-Tropsch wax. The theoretical criteria for measuring diffusi- 
vities by the Taylor dispersion method have been given. In addi- 
tion, the practical departures from an ideal experiment have been 
discussed; correction for the non-ideal conditions are found in Ap- 
pendix B (Alizadeh et al., 1980). The effect of varying viscosity on 
secondary flow effects has been pointed out; it appears that under 
typical laboratory space limitations, using commercially available 
tubing, and with diffusivities on the order of 10° m/s, it will not 
be possible to completely eliminate these effects. An apparatus for 
measuring diffusivity at high temperatures and pressures, where 
data has heretofore been scarce, is presented. With this apparatus 
rapid measurements may be made, and with the aid of computer 
control the measurements may be repeated and large volumes of 
data generated with minimum requirements of the operator. We an- 
ticipate our accuracy being between 0.5 and 4%. 20 references, 4 


15836 (NP—5900519) Current Awareness Bulletin, 
Number 3, 1979. (Institute for Industrial Research and 
Standards, Dublin (Ireland). Information Technology 
Group). Aug 1979. 183p. NTIS (US Sales Only), PC A09/ 
MF AO1. File Number DE85900519. 

This bibliography contains 374 citations on the broad topic 
of biomass. Specific topics covered include fuel generation and bio- 
mass uses Of animal wastes, crop residues, domestic urban wastes 
and forestry products. 


15837 (NP—5900639) Chemicals from lignins by hydro- 
genation reactions. Final report, 1982-1983. Jefcoat, I.A.; 
Jabali, F.H. (Alabama Univ., University (USA). School of 
Mines and Energy Development). Dec 1984. 27p. SOMED, 


Box 6282-University of Alabama, University (Tuscaloosa), 
AL 35486. File Number T185900639. 

A series of screening studies on the batch hydrogenation of 
Kraft and organosolv lignins was performed at temperatures from 
200 to 325°C and hydrogen pressures of 350 to 2000 psig. The 
Kraft lignin results of Benigni and Goldstein were duplicated with 
the additional observation of a large number of EPA designated 
priority pollutants. From the head space analysis of the reactor, as 
much as 50% of the organosolv lignin charged was converted to 
methane gas. The increase of reaction temperature between 200 and 
325°C resulted in the conversion of the phenolic compounds into 
cyclohexyl! derivatives. The bulk of the organosolv hydrogenation 
products were formed after three hours and the increase of treat- 
ment time to seven hours had little effect on the major products. 
The high pressure reactions greatly increased the formation of cy- 
clopentanol, cyclohexanol, and substituted cyclohexanols. In the ab- 
sence of catalyst, little hydrogenation took place and no methane 
gas was present in the head space of the reactor. However, the ad- 
dition of two grams of Raney nickel catalyst increased the con- 
sumption of hydrogen five fold and the formation of methane was 
very significant. 27 references, 9 figures. 


15838 (PB—85-129120/XAB) Evaluation of the GRI 
(Gas Research Institute) Walt Disney World water hyacinth/ 
sludge blend program for the presence of le microor- 
ganisms. Final report, September 1983-April 1984, Fannin, 
K.F.; Mensinger, J.; Hsu, P.H. (Institute of Gas Technolo- 
By. Chicago, IL (USA)). Nov 1984. 107p. NTIS, PC A06/ 


Energy recovery from wastes and other renewable forms of 
biomass offers opportunities to increase the economic utility of val- 
uable resources. Integration of anaerobic digestion and waste water 
treatment processes using water hyacinth ponds in programs such 
as that under study by GRI at Walt Disney World (WDW) near 
Orlando, Florida, can produce energy as well as digester residues 
of potential economic importance. If the enteric bacteria and vi- 
ruses frequently associated with domestic sewage are not effective- 
ly reduced, however, the utility and value of the digester residues 
will be decreased. This study was performed to assess the enteric 
microorganism content throughout the anaerobic digestion waste 
water treatment process and to identify factors affecting their sur- 
vival and aerosol emissions during anaerobic digestion of water 
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hyacinth/sludge blends. Water hyacinth waste water treatment re- 
duces the concentration of enteric bacteria and viruses, with the 
highest concentrations of enteric viruses occurring during the 
summer. 


(PNL-SA— 12403, pp 13-38) Conversion of forest 
residues to a methane-rich gas in a high gasifier. 
Feldmann, H.F.; Paisley, M.A.; Appelbaum, H.R. (Battelle 
Columbus Laboratories, OH). Aug 1984. NTIS, PC A21/ 
MF AO1. File Number DE85001151. (CONF-8405157—). 

From 16. biomass thermochemical conversion contractors 
meeting; Portland, OR, USA (8 May 1984). 

A process is being developed that produces a fuel gas with a 
heating value of 500 Btu/SCF from diverse forms of biomass, in- 
cluding shredded bark, wood chips, and sawdust. The system uses a 
high throughput, non-oxygen gasifier that employs sand circulation 
to supply process heat. Results obtained with a 10-inch ID. gasifier 
are presented and compared with those in a 6-inch I.D. reactor. 
Feed rates up to 12 tons/day (dry) have been achieved correspond- 
ing to a specific wood throughput of 2000 Ibs/ft?-hr. Gas composi- 
tions in the two reactors are in excellent agreement and perform- 
ance in the larger reactor, as measured by carbon conversion, is sig- 
nificantly improved. Cost projections comparing this process with 
direct combustion are presented that indicate gasification technolo- 
gy should have very significant cost advantages for both generation 
of plant steam and cogeneration of electricity. 5 references, 11 fig- 
ures, 3 tables. 


15840 (PNL-SA—12403, pp 39-59) Development of bio- 
mass gasification to produce substitute fuels. Kosowski, 
G.M.; Onischak, M.; Babu, S.P. (Inst. of Gas Tech., Chica- 
go, IL). Aug 1984. NTIS, PC A21/MF AOl1. File Number 
DE85001151. (CONF-8405157—). 

From 16. biomass thermochemical conversion contractors 
meeting; Portland, OR, USA (8 May 1984). 

The shakedown and system proving operation tests have 
been completed for the 12 TPD process research unit (PRU) de- 
signed for developing a fluidized bed biomass gasification process. 
Modifications were made to the prototype slide gate valves on the 
pressurized lockhopper to ensure satisfactory sealing and stroking. 
The gasifier has operated adiabatically at feedrates up to 1200 
pounds per hour per square foot. Parameter variation tests have just 
begun. Three gasification temperature variation tests have been 
conducted at 300 psig and at 1350°, 1500°, and 1650°F. The (dry, 
No-free) gas production rate is 17.5 to 18 SCF/Ib of feed material 
with a heating value of 340 to 345 Btu/SCF. The estimated PRU 
heat loss is about 3% and the cold gas thermal efficiency is about 
79%. 5 figures, 5 tables. 


15841 (PNL-SA—12403, pp 61-82) Role of carbon satu- 
ration in thermal conversion processes. Reed, T.B. (Solar 
Energy Research Inst., Golden, CO). Aug 1984. NTIS, PC 
A21/MF AOl. File Number DE85001151. (CONF- 
8405157—). 

From 16. biomass thermochemical conversion contractors 
meeting; Portland, OR, USA (8 May 1984). 

At temperatures above about 1000°C, gasification of biomass 
is quite rapid and thermodynamics determine the nature of the gas 
produced. At lower temperatures where the reactions are slower, 
kinetics and time determine the degree of approach to thermody- 
namic equilibrium; nevertheless, thermodynamics determines the 
limits within which a gasifier must operate. With low additions of 
oxygen or steam, the gas produced is supersaturated in carbon and 
cannot absorb more carbon, either from the char or the volatile 
species. At higher additions of oxygen or steam the gas becomes 
unsaturated relative to carbon. Complete gasification occurs when 
the gas is just saturated. Hence, it is desirable to be able to predict 
the position of the carbon saturation line for various input condi- 
tions. A gasification phase diagram is presented showing the line of 
carbon saturation. A method for calculating the locus of the carbon 
saturation line on the temperature vs. oxygen diagram is presented. 
An electronic spreadsheet was used for the calculations and makes 
them particularly simple. Sample calculations for the effect of pres- 
sure and steam on the position of the saturation line are presented. 
5 references, 9 figures, 5 tables. 
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(PNL-SA—12403, pp 83-102) 20” fire tube gasifi- 
system. , V.J.; Punyakumleard, A.; Sineath, 
; Sitton, O.C. (Univ. of Missouri, Rolla). Aug 1984. 
NTIS PC A21/MF AOl. File Number DE85001151. 
(CONF-8405157—). 

From 16. biomass thermochemical conversion contractors 
meeting; Portland, OR, USA (8 May 1984). 

The University of Missouri-Rolla, Gasification Research on 
Wood (GROW) project, has been conducting experiments to deter- 
mine the feasibility of using fire tubes for heating a 20-inch (S1cm.) 
fluidized bed reactor. The vertical tube bundle is composed of 30 
seven feet long I.D. U-tubes with propane burners used to supply 
high temperature flue gas to the tubes. Steam was used as a fluid- 
ized medium for the production of medium Btu gas from the wood 
feed. The results indicated that the fire tubes are suitable to supply 
energy to drive the reaction. The overall heat transfer coefficient of 
11.4 Btu/hr-ft? - °F (64.8 w/m*C) was obtained and can be im- 
proved with some modifications. The heating value of the product 
gas ranged from 425-540 Btu/Scf (16-20 MJ/m*) with a high yield 
of hydrogen (11-27%), carbon monoxide (28-46%), and methane (6- 
20%). The analysis of data identifies the reactor bed temperature as 
the most important parameter influencing the gasification process. 2 
references, 11 figures, 2 tables. 


15843 (PNL-SA—12403, pp 129-160) Development of an 
indirectly heated fire tube biomass pyrolysis reactor. Cle- 
ments, L.D.; Cho, C.H.; Fang, H.Y.; Ginn, L.L. (Texas 
Tech. Univ., Lubbock). Aug 1984. NTIS, PC A21/MF 
A01. File Number DE85001151. (CONF-8405157—). 

From 16. biomass thermochemical conversion contractors 
meeting; Portland, OR, USA (8 May 1984). 

This paper describes a part of the development of an indi- 
rectly heated fire-tube reactor. An experimental and theoretical 
effort has resulted in the first high temperature bed-to-wall heat 
transfer correlation in the literature. The expression uses fluidiza- 
tion properties and optical and thermal properties of the solids to 
describe combined radiant and convective heat transport from the 
fire tubes to the biomass bed. Cold-flow fluidization experiments 
have shown that fire tubes placed at 45° angles within the reactor 
give a minimum of pressure fluctuations. The solids experience a 
net circulatory flow through the reacting zone. The minimum flui- 
dization velocity and bed pressure drop is not affected by the slant 
tube arrangement. A diffusion flame burner was designed which 
provides a stable flame for a packed bed fire tube. The radiant zone 
dimensions in the fire tube are affected by the position of the 
burner relative to the packed bed, the air-fuel velocity, and the size 
of the packing used. A preliminary design concept for the proto- 
type reactor and a number of design specifications and limitations 
are summarized. The subsequent work on the project will be fo- 
cused on the engineering and construction of the prototype reactor 
for operation evaluation. 15 references, 17 figures, 1 table. 


(PNL-SA—12403, pp 177-191) Utilization of tar 
and aqueous effluents from biomass gasification systems. 
McGowan, T.F.; Jape, A.D.; Walsh, J.L. (Georgia Tech. 
Research Inst., Atlanta). Aug 1984. NTIS, PC A21/MF 
A0Ol1. File Number DE85001151. (CONF-8405157—). 

From 16. biomass thermochemical conversion contractors 
meeting; Portland, OR, USA (8 May 1984). 

Biomass gasification yields condensible tars which pose envi- 
ronmental disposal problems. These tars contain a wide variety of 
toxic and carcinogenic compounds and are high in carbon, color, 
and BOD. The need to treat effluents from gasification systems 
before discharge to the environment is a recognized fact. Georgia 
Tech has a patent pending on a new method using thermochemical 
pretreatment of the tar and aqueous effluents before returning them 
to the gasifier as a supplementary feedstock. The US Department of 
Energy has funded a project to complete the design and to test its 
use with an updraft gasifier. This paper reports on the Phase 1 
effort on simulation of the process via a computer model and Geor- 
gia Tech’s one million Btu/hr updraft gasifier. Phases 2 and 3 will 
include construction of a prototype to consume actual tar and aque- 
ous effluents, and testing of the prototype coupled to the research 
gasifier. 4 references, 7 figures. 
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15845 (PNL-SA—12403, pp 211-222) Performance en- 
hancement of engines fueled with producer gas. Shaw, L.N.; 
Post, D.M. (Univ. of Florida, Gainesville). Aug 1984. 
NTIS, PC A21/MF AOl. File Number DE8S001151. 
(CONF-8405 157—). 

From 16. biomass thermochemical conversion contractors 
meeting; Portland, OR, USA (8 May 1984). 

Research is underway to develop methods for maintaining 
power output of spark ignition and compression ignition engines at 
petroleum fuel levels while fueled on producer gas. Lobe type com- 
pressors will be used to force air-fuel mixtures into the engines 
from suction type wood gasifiers. A gasifier-engine system utilizing 
a turbocharger to pressurize a gasifier and force an air-fuel mixture 
into the engine will also be evaluated. The development of an auto- 
mated system to monitor and continuously maintain the proper air- 
fuel mixture on producer gas fueled engines is underway. The 
system as proposed will use an oxygen sensor in the engine exhaust 
to determine the richness or leanness of the fuel mixture and utilize 
a microprocessor to adjust the mixture to a predetermine level. 
Design and fabrication of the gasifiers are well underway but 
progress has been delayed because of the failure of a gasifier fueled 
engine undergoing long term testing. The reason for the failure of 
the cylinder liners in this engine had to be determined before the 
supercharging work could proceed. The cause has been found and 
now the research apparatus is being assembled. 


15846 (PNL-SA—12403, pp 231-243) Research and de- 
velopment on biomass gasifier/engine systems. Savage, G.M. 
(Cal Recovery Systems, Inc., Richmond, CA). Aug 1984. 
NTIS, PC A21/MF AOl. File Number DE85001151. 
(CONF-8405157—). 

From 16. biomass thermochemical conversion contractors 
meeting; Portland, OR, USA (8 May 1984). 

Cal Recovery Systems, Inc., is conducting basic research 
and development on improving the operation and performance of 
biomass gasifier/engine systems. The purpose of the research is to 
identify areas wherein improvements can be realized in terms of 
technical design and in terms of the overall economics of system 
operation. The research conducted to date has shown several areas 
with potential for improving the operation and performance of bio- 
mass gasifier/engine systems. A gas cooling and cleaning train com- 
posed of an integral wet scrubber/sieve plate design has been 
shown to be operationally reliable and effective in removing con- 
densible tar and suspended particulate matter from raw producer 
gas. In terms of diesel engine operation on producer gas, the engine 
behaves similarly to a gasoline powered spark-ignition engine. Con- 
sequently, cures for engine knock are identical to those for a spark- 
ignition engine and contrary to those normally implemented to 
reduce knock in compression-ignition engines. The aforementioned 
results of the study, along with others, point to opportunities for 
improving both the operation of gasifier/engine systems and their 
economics. 


15847 (PNL-SA—12403, pp 245-255) Production of mi- 
croalgae biomass for energy. Lowenstein, M.Z.; McIntosh, 
R.P. (Solar Energy Research Inst., Golden, CO). Aug 1984. 


NTIS, PC A21i/MF AOl. 
(CONF-8405157—). 

From 16. biomass thermochemical conversion contractors 
meeting; Portland, OR, USA (8 May 1984). 

Since 1982 the emphasis of the Aquatic Species subprogram 
has been to develop a technology for the mass culture of microal- 
gae utilizing saline resources in arid areas of the American South- 
west. Primary productivity could exceed 50 g/m?-day by using 
these brackish water resources. The research supported by this pro- 
gram is divided into three areas. It is the objective of the biological 
research to identify, culture, evaluate, and manipulate aquatic spe- 
cies to produce sustained yields of high-value energy products. The 
engineering research is concerned with design, evaluation, con- 
struction, and testing of the components and processes that will be 
required to produce these yields. The technology analysis efforts 
identify the resources required and available and evaluate the eco- 
nomics of a mass-production system. The status of this research is 
discussed. 


File Number DE85001151. 
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15848 (PNL-SA—12403, pp 287-297) Entrained flow py- 
rolysis of biomass. Knight, ; Gorton, C.W.; Kovac, R.J 
(Georgia Inst. of Tech., hae, Aug 1984. NTIS, PC 
A21/MF AOl. File ‘Number DE85001151. (CONF- 
8405157—). 

From 16. biomass thermochemical conversion contractors 
meeting; Portland, OR, USA (8 May 1984). 

This research effort is concerned with determining the con- 
ditions for optimizing the oil yield in the entrained flow pyrolysis 
of hardwoods. The progress on the project since March, 1983 is de- 
scribed. This includes experimental procedures and data acquisition, 
analysis of the data, and results. The analysis of the data includes a 
discussion of the mass and energy balance calculations for a typical 
run. Results are presented for 11 runs with reactor reference tem- 
peratures ranging from 400°C to 550°C. For a run at 475°C, an oil 
yield of 51.3% (mass yield based on moisture and ash free feed) 
was obtained. The corresponding feed rate was 84.7 lb/hr. The 
other runs had yields ranging from 31.0 to 49.4%. 7 references, 1 
figure, 6 tables. 


15849 (PNL-SA—12403, pp 299-317) Flash pyrolysis of 
biomass with reactive and non-reactive gases. Steinberg, M.; 
Fallon, P.T.; Sundaram, M.S. (Brookhaven National Lab., 
Upton, NY). Aug 1984. NTIS, PC A21/MF AOl. File 
Number DE85001151. (CONF-8405157—). 

From 16. biomass thermochemical conversion contractors 
meeting; Portland, OR, USA (8 May 1984). 

The process chemistry of the flash pyrolysis of biomass 
(wood) with the reactive gases hydrogen and methane and with the 
non-reactive gases helium and nitrogen is being determined in a 1” 
entrained downflow tubular reactor at pressures from 20 to 1000 psi 
and temperatures from 600 to 1000°C. The flash hydropyrolysis of 
wood with hydrogen has been completed and has led to two proc- 
ess concepts, one producing high Btu pipeline gas and the other 
methanol fuel and chemical feedstocks. The flash pyrolysis of wood 
particles with the inert gas helium at 900°C and 50 psi yields 
mainly CO (40-50% carbon conversion) and hydrocarbons consist- 
ing of methane (10%) ethylene (10%) and BTX (5%, mainly ben- 
zene). Flash pyrolysis with nitrogen produces similar hydrocarbon 
yields. The flash methanolysis of Douglas fir with methane gas at 
50 psi, 1000°C and 1 sec residence gives 2.3 times more ethylene 
yield, than with the inert gases helium and nitrogen. There appears 
to be a free radical reaction, taking place between the wood and 
the methane under flash pyrolysis conditions thus enhancing the 
yield of ethylene. The flash methanolysis of pine wood produces 
the highest yields of valuable products. The carbon conversion is 
27% to ethylene, 25% to benzene and 39% to CO, thus over 90% 
of the carbon in pine is converted to product. There appears to be 
no net consumption of methane. Preliminary process design and 
analysis indicates an economically competitive process for the pro- 
duction of ethylene, benzene and methanol by the flash methanoly- 
sis of wood. Additional studies are required to complete the process 
chemistry of the system, develop the kinetics, obtain a better under- 
standing of the system, perform process design studies and extend 
the investigation to other biomass materials. 8 references, 7 figures, 
1 table. 


15850 (PNL-SA—12403, pp 319-347) Ablative, en- 
trained-flow fast pyrolysis of biomass. Diebold, J.P.; Scahill, 
J.W. (Solar Energy Research Inst., Golden, CA). Aug 1984. 
NTIS, PC A21/MF AOl1. File Number DE85001151. 
(CONF-8405157—). 

From 16. biomass thermochemical conversion contractors 
meeting; Portland, OR, USA (8 May 1984). 

Continued improvements in the design and operation of this 
system have resulted in the ability to uniformly spread the fast 
moving, entrained biomass particles on the cyclone reactor wall. 
Insights into the multistep pyrolysis mechanism have eliminated the 
accumulation of char on the reactor wall during operation and have 
allowed the separation of the biomass vaporization step for the 
vapor cracking step. Computer modeling is in progress to aid in the 
understanding of the many process variable interactions, as well as 
predicting scale-up parameters. Preliminary modeling for the pyrol- 
ysis of cellulose appears to be very predictive and relates quite well 
to observed product distribution. Tracer gas studies of the ribbed 
cyclone (vortex) reactor have verified that essentially plug flow 
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exists at entering Reynold’s numbers of 10,000 and 20,000. 25 refer- 
ences, 8 figures. 


15851 (PNL-SA—12403, pp 349-373) Fundamental py- 
rolysis studies. Evans, R.J.; Milne, T.A.; Soltys, M.N. (Solar 
Energy Research Inst., Golden, CO). Aug 1984. NTIS, PC 
A21 AOl. File Number DE85001151. (CONF- 
8405157—). 

From 16. biomass thermochemical conversion contractors 
—— Portland, OR, USA (8 May 1984). 

thermochemical conversion of biomass to liquid and 

gaseous fuels is difficult to study because of the extreme reaction 
conditions and the complexity of the products. To address these 
problems and determine how conversion processes may be im- 
proved, the fundamental chemistry of pyrolysis has been studied in 
environments that approximate those in typical conversion prac- 
tices. To accomplish the necessary real-time sampling and near-uni- 
versal detection of products, the flash pyrolysis of biomass in 
900°C steam/helium has been coupled with a molecular-beam sam- 
pling system for a mass . This system allows rapid 
quenching from ambient hot environments, while preserving reac- 
tive and condensible species. Three major areas are being studied 
using this system: solid-phase (primary) pyrolysis, gas-phase (sec- 
ondary) cracking, and the rapid characterization of pyrolysis liquids 
from a variety of processes. Current emphasis is on subjects that 
may help to increase the yield of desirable products while minimiz- 
ing the formation of toxic or corrosive species. These topics include 
the effect of structure on the primary pyrolysis of cellulose and 
lignin, the effect of mineral matter in the biomass matrix on the pri- 
mary pyrolysis of biopolymers, the specific secondary routes to eth- 
ylene, benzene and condensed aromatics from biomass, and the 
extent to which these primary and secondary processes occur in 
common thermochemical conversion techniques. 23 references, 10 
figures. 


15852 (PNL-SA—12403, pp 375-397) Development of 
liquefaction 


extruder-reactor biomass White, D.H. 
(Univ. of Arizona, Tucson). Aug 1984. NTIS, PC A21/MF 
AO01. File Number DE85001151. (CONF-8405157—). 
From 16. biomass thermochemical conversion contractors 
—— OR, USA (8 May 1984). 
including wood could provide liquid fuels on a re- 
gional basis if an economic liquefaction process can be developed. 
Through research sponsored by the US Department of Energy 
(DOE), under its Thermochemical Conversion Program, the Uni- 
versity of Arizona has developed a unique method of pumping con- 
centrated, viscous biomass slurries characteristic in biomass direct 
liquefaction systems. A modified single-screw extruder has now 
been shown to be capable of pumping slurries as high as 60 wt. % 
wood flour as compared to only 10-20 wt. % in conventional sys- 
tems. A Phase II program will integrate the extruder pumping 
system with a unique reactor which offers potential for further im- 
proving direct biomass liquefaction technology. This 16-month 
period involves (a) 11 months of mechanical design, purchasing and 
construction of an experimental unit, followed by (b) five months of 
shakedown and initial experimental runs. The final phases of con- 
struction were in progress during the Spring and early Summer of 
1984. 8 figures, 4 tables. 


15853 (PNL-SA— 12403, pp 423-451) Technical and eco- 
nomic assessment of emerging biomass thermochemical con- 
version technologies. Wan, E.I.; Price, J.D. (Science Appli- 
cations, Inc., McLean, VA). Aug 1984. NTIS, PC A21/MF 
AO1. File Number DE85001151. (CONF-8405157—). 

From 16. biomass thermochemical conversion contractors 


ee OR, USA (8 May 1984). 
Applications, Inc. is conducting an ongoing techni- 


cal and economic study to assess the applicability of emerging ther- 
mochemical processes for the conversion of biomass to fuel prod- 
ucts. This paper summarizes the technical and economic results of a 
comprehensive evaluation of two advanced biomass conversion 
technologies: (1) a wood-fired gas turbine power system, and (2) a 
flash methanolysis process for the production of liquid fuels and 
chemical feedstocks. For these selected processes, integrated con- 
ceptual process designs were developed and analyzed utilizing 
process flowsheet stimulators. Four alternative wood fired gas tur- 
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bine plants and six alternative flash methanolysis plants were evalu- 
ated to determine overall process efficiency and relevant material 
and energy balance data. The plant capital costs and the operating 
and maintenance cost were estimated for each plant configuration. 
Energy and fuel production costs were estimated for different fi- 
nancing and ownership considerations. Process parametric analysis 
and economic sensitivity studies are also presented to identify the 
preferable process operating conditions. 14 figures, 15 tables. 


15854 (PNL-SA—12536) Catalysts for biomass gasifica- 
tion. Brown, M.D.; Mudge, L.K.; Baker, E.G.; Wilcox, 
W.A. (Pacific Northwest Labs., Richland, WA (USA)). Jan 
1985. Contract AC06-76RL01830. 16p. (CONF-850104—3). 
an PC A02/MF A0Ol; GPO Dep. File Number 


es annual symposium on energy from biomass and 
wastes; Lake Buena Vi USA (28 Jan 1985 

Pacific eee tae ae ae eta by the US 
Department of Energy has undertaken a project to determine the 
technical and economic feasibility of using catalysts to improve the 
gasification of biomass. Catalytic steam gasification can increase the 
gas yields, reduce char production, and virtually eliminate all tars 
over conventional gasification technology. Outlet gas compositions 
can be specifically tailored by altering catalysts and steam/biomass 
ratios or adding air to the fluidizing medium. Recent bench-scale 
fluid bed studies have shown that catalyst/biomass contact during 
pyrolysis plays a strong role in catalyst deactivation. Short catalyst 
lifetimes due to coke formation on the catalysts has been the major 
technical problem. Gasification in a two-stage fluid bed gasifier has 
shown long lifetimes for the catalysts. Gas yields have been 20% 
higher than calculated from previous laboratory studies. 20 refer- 
ences, 5 figures, 5 tables. 


15855 (PNL-SA—12835) Development of water-slurry 

for high-moisture biomass. Butner, R.S.; 
. (Pacific Northwest Labs., 
(USA)). Jan 1985. Contract AC06- 


gasification systems 
Elliott, D.C.; Sealock, L.J. Jr. 
Richland, WA 
76RL01830. 16p. (CONF-850104—4). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85006967. 

From 9. annual symposium on energy from biomass and 


wastes; Lake Buena Vista, FL, USA (28 Jan 1985). 

The development of a new biomass tion system by 
Pacific Northwest Laboratory promises to allow the use of high- 
moisture biomass feedstocks. The reactor uses high pressure to 
allow the gasification of water-biomass slurries containing up to 
95% moisture. Because the gasification takes place in an aqueous 
system, there is no need to dry or dewater the feedstocks prior to 
their use. Feedstocks under study include water hyacinths, kelp, 
napier grass, spent brewer's grain, and a waste stream obtained 
from the potato processing industry. Gasification products include 
hydrogen, CO: and methane. The effects of processing conditions 
including pressure, and catalyst are being studied in 
order to maximize both the rate of conversion and the yield of 
higher value products. The new reactor concept represents a signif- 
icant opportunity for expanding the biomass resource base to in- 
clude aquatic plants and other high-moisture feedstocks. Many of 
these feedstocks are uneconomical in conventional thermochemical 
and biological conversion schemes. By eliminating the need for 
energy intensive drying steps, the aqueous conversion route may 
also increase net energy yields from more conventional feedstocks. 
The work is being sponsored by the USDOE’s Biomass Energy 
Technology Division, Thermochemical Conversion Program. 13 
references, 4 figures, 4 tables. 


15856 Infrared studies of the adsorption of synthesis gas 

on zirconium dioxide. He, M.Y.; Ekerdt, 1G. 4 (Univ. 7 

ise Austin). Journal of Catalysis; 87: No. 2, 381-388(Jun 
The adsorption of CO, CO:, Hz, HCOOH, and CHsOH was 
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ZrO:. Formate to methoxide conversion was reversible. Experi- 
ments conducted with D.2O revealed that surface OH (OD) groups 
participate in formate formation and in formate to methoxide con- 
version. 23 references, 7 figures. 


15857 P waste digest: from the laboratory to the 
farm. Huang, J.J.H.; Shih, J.C.H.; Steinsberger, S.C. (North 
Carolina State Univ., Raleigh). pp 376-383 of Energy con- 
servation and use of renewable energies in the bio-indus- 
tries. Volume 2. Vogt, F. (ed.). Oxford, England; Pergamon 
Press Ltd. (1982). (CONF-8209109—). 

From 2. international seminar on energy conservation and 
the use of renewable energies in the bio-industries; Oxford, UK (6 


1982 

- Noxth rth Carolina is one of the major sites of poultry produc- 
tion in ae US. In North Carolina poultry waste is generated at a 
rate of three to four million tons every year. The management of 
this waste is of great concern to the poultry industry, especially the 
farmers. During the past four years, a series of studies was initiated 
to evaluate the potential of methane generation from poultry waste. 
A systematic laboratory investigation demonstrated that the manure 
from the laying hen was a substrate of high potential value. Recent- 
ly a simple, low-cost digester was constructed on the University 
Research Farm. This digester was designed to treat the 600 kg of 
manure produced every day by 4000 laying hens. The results of the 
laboratory studies and the contruction of the farm digester are pre- 
sented in this communication. 9 references, 3 figures, 3 tables. 


15858 Energy integrated dairy systems. Walker, L.P. 
(Cornell Univ., Ithaca, NY). pp 689-705 of Energy conser- 
vation and use of renewable energies in the bio-industries. 
Volume 2. Vogt, F. (ed.). Oxford, England; Pergamon Press 
Ltd. (1982). (CONF-8209109—). 

From 2. international seminar on energy conservation and 
the use of renewable energies in the bio-industries; Oxford, UK (6 
Sep 1982). 

Given the number of cost, logistical, environmental, and 
technical constraints that must be satisfied before a alternative pro- 
duction processes or alternative energy sources can be successfully 
integrated into an agricultural enterprise, it would seem more ap- 
propriate to focus on efficient integration of energy technology as 
opposed to striving for energy self-sufficiency. With these thoughts 
in mind, the US Department of Energy in cooperation with the 
New York State Energy Research and Development Authority, 
New York State Electric and Gas (NYSEG), and Agway have 
contracted with Cornell University for the design, construction, 
and evaluation of an energy integrated dairy system. This energy 
integrated system was designed for the Millbrook Farm which con- 
tains 120 milk cows and 158 hectares. The project objectives are to 
be accomplished in 3 phases: 1) system analysis and design; 2) fabri- 
cation and installation (construction and start up); and 3) evaluation 
(operation, data collecting, and reporting). This paper discusses the 
methodology, results and conclusions of the system analysis and 
design phase. 8 references, 13 tables. 
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REFER ALSO TO CITATION(S) 15681 


15859 (ANL/CNSV-TM—146, pp 67-85) High-tempera- 
ture acid hydrolysis of cellulose for alcohol fuel production. 
Wright, J.D. (Solar —e. Research Inst., Golden, CO). 

1984. NTIS, 09/MF AOl. File Number 
DE85001806. (CONF- B40493- 

From Energy from biomass technical review meeting; Port- 
land, OR, USA a 1984). 

Parametric lyses of high-temperature dilute-acid hydroly- 
sis processes were conducted to determine the effect of hydrolysis 
parameters and processing schemes on the price of ethanol. Hydrol- 
ysis reactors were operated at temperatures near 325°C, acid con- 
centrations of 0.5 to 1.5 wt %, and reaction times of 6-15 seconds. 
Yields ranged from 45% to 65% of the theoretical maximum. Ap- 
proximately half the cost of ethanol is due to operating costs (pri- 
marily feedstock costs), and half is due to capital-related costs. The 
solids content of the reactor feed is the most important parameter, 
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because the size and cost of equipment and the energy consumption 
are both proportional to the total flow rate. Solids contents of ap- 
proximately 25% must be handled to make an economic process. 
Use of a prehydrolysis step, recycling unreacted solids, and changes 
in reaction conditions had little effect on process economics. 

prices were estimated to be approximately $1.50/gal, with conserv- 
ative feedstock costs and without significant by-product credits. 
The selling price could be greatly reduced with credits for furfural 
production or if an organism is developed that can ferment five- 
carbon sugars to ethanol. 6 references, 7 figures, 8 tables. 


15860 (DOE/AF/93002—T1) Dallas County, Iowa, alco- 
hol plant history. (Dallas County Board of Supervisors, 
Adel, IA (USA)). "30 Nov 1981. Contract FG47-81AF93002. 
18p. NTIS, PC A02/MF AO1; 1; GPO Dep. File Number 
D: 85005823. 

This progress report summarizes the activities at the Dallas 
County, Iowa Board of Supervisors alcohol production facility. A 
brief history is provided and a discussion of future plans is present- 
ed. 


15861 (DOE/AF/93004—T1) Energy integrated farm, in- 
cluding a solar methane digestor and alcohol plant. Final 
progress report. Meier, O. (Meier (Othmar), La Porte City, 
IA (USA)). 1982. Contract FG47-81AF93004. 28p. NTIS, 
PC A03. File Number DE85005821. 

This final progress report summarizes the authors success in 
running an alcohol still. The still was to produce over 20,000 gal- 
lons of alcohol per year, the waste hot water would be used to heat 
a methane digestion system and for domestic space and water heat- 
ing. Many problems were encountered and solutions were noted. 


15862 (DOE/AF/93006—T1) Demonstrable farm scale 
ethanol plant. Mapel, J.R. pel Farms, Lake City, IA 


(Ma; 
(USA)). 1982. Contract FG47-81AF93006. 53p. NTIS, PC 


A04. File Number DE85005820. 

The objectives were: to build and demonstrate that a farm 
scale alcohol plant can be built and run on renewable resources, i.e. 
corn as the source and corn cobs as the fuel; to show that it can be 
a continuous operation during the winter months when field work 
is at a minimum; and to demonstrate that a sufficient supply of fuel 
can be produced to dramatically reduce dependence on non-renew- 
able energy. The investigators felt they had succeeded with their 
project. The spent spillage was fed to cattle on the farm. They feel 
by using corn grown on the farm, the project should continue to be 
profitable. 7 figures. 


15863 er ie Converting baker’s waste 
into alcohol. Revised progress report. Halsey, R.; 
Wilson, P.B. (Halsey “Roy ), Teaieond, MO (USA); 
Wilson (Paul B.), Dellwood, MO (USA)). 1982. Contract 
FG47-81AF93008. 5lp. NTIS, PC A04/MF A0Ol1; 1; GPO 
Dep. File Number DE85005824. 

All types of baker’s waste (including waste from candy man- 
ufacturers) can be converted into alcohol to be used as a fuel. All 
types of waste at any stage in process can be converted, such as: 
basic ingredients (including floor sweepings); dry mixes (including 
floor sweepings); dough at any stage; partially or fully cooked 
products; and day old returned products. The basic steps are the 
same, only the initial preparation will vary slightly. The variation 
will be: amount of water to be added and amount and type of nutri- 
ents (if any) to be added. The basic steps are: slurrying, liquefying 
to put starch into liquid state, saccharifying to convert starch into 
fermentable sugars, fermentation to convert sugars into alcohol, and 
distillation to separate the alcohol from the mash. Each step is dis- 
cussed in detail along with problems that may arise. Directions are 
given and materials (enzymes, yeast, etc.) and equipment are des- 
cibed briefly. 


15864 (DOE/AF/93010—T1) Alcohol fired alcohol fuel 
still. Johnson, F. (Johnson (Floyd), Canton, MO (USA)). 
1982. Contract FG47-81AF93010. 3ip. NTIS, PC A03. File 
Number DE85005831. 

The best method for using alcohol as the base for alcohol 
fuel distillation would be in the conservation of the initial heat 
input. In other words, the 20 gallon system would, at the end of a 


load, in effect waste a full gallon of alcohol fuel with each batch. 
Therefore either a continual feed system needs to be developed 
which would serve the 20 gallon heater or heat exchangers of some 
type should be designed to salvage a great portion of the heat. If, 
on the other hand, large amounts of fuel are not required, a large 
single batch still fired by alcohol would not be too wasteful. It 
would be adviseable that some form of alcohol fuel research both 
small and large scale be continued. While not necessarily an impor- 
tant part of the energy picture now, it may well be in the future. It 
could also open up overseas markets where fuels in liquid form are 
scarce, yet raw materials are not. Lastly, this project, while accom- 
plishing muon, needs further study to make the system more effi- 
cient in fuel economy. 


15865 ee ae ee Vacuum distillation of eth- 
anol, Final report. Weber, T.V. (Weber (Thomas V.), Park 
Forest, IL (USA)). 1982. Contract FG47-81AF93011. 17p. 
NTIS, PC A02. File Number DE85005833. 

The objective was to determine whether distillation at or 
below a pressure of 70 mm of Hg would produce ethanol sufficient- 
ly anhydrous to permit mixing with gasoline without separation. 
The reason for this is that below 70 mm of Hg, the azeotrope does 
not form and, theoretically, 100% ethanol can be achieved by frac- 
tional distillation. There was insufficient information available to 
determine this by calculation. With the available experimental 
equipment, there were several problems (such as air leaks into the 
system, the vacuum pump was too small, temperature gradients in 
the column, condenser cooling water, etc.), but they did achieve 
reasonably anhydrous alcohol (99%). The distillation would require 
a heat source of about 140°F (with a combination of simple and 
fractional distillation, a heat source of about 120°F would suffice). 
These temperatures could be attained from a solar energy source 
for probably six months of the year. (LTN) 


15866 (DOE/PC/50810—T9) Promotion effects on the 
—_ of a ae alcohols. Tenth quarterly report, October- 

Goodwin, J.G. Jr.; Ghee i S.C. (Pitts- 
borgh Un Univ. P. PA (USA). Dept. of Chemical and Petroleum 
Engineering). Jan 1985. Contract FG22-82PC50810. 18p. 
NTIS, PC A02/MF A01l; GPO Dep. File Number 
DE85006665. 

The importance of the direct ‘Synthesis of higher (C2-Cg) al- 
cohols from synthesis gas as a promising route for providing clean 
fuels and petrochemical feedstocks is generally recognized. It is 
known that the addition of alkali salts to methanol synthesis cata- 
lysts shifts the products to higher alcohols. However, little is 
known about the effect of various alkali species on the catalysts 
components and the synthesis reaction. A series of research studies 
is planned which should greatly expand current knowledge in this 
area. In particular, the effect of various alkalis (Na, K, Rb, and Cs) 
on CO chemisorption, on the activity and selectivity for higher al- 
cohol synthesis reaction, and on the deactivation characteristics of 
the catalyst will be determined for supported metals (such as Pd 
and Rh). Direct measurement of electronic interactions between the 
alkali promoters and the other catalysts components will be at- 
tempted by ESCA. During the 10th quarter of the project, alcohol 
synthesis over Pd/SiOQ., K-Pd/SiO., Rh/MgO, and K-Rh/MgO 
catalysts have been studied to elucidate the role of K on methanol 
synthesis. This study provides a means to compare the effect of K 
promotion on C; oxygenates (MeOH) to that on C2/sub +/ oxy- 
genate species. 24 references, 5 tables. 


15867 (EPRI-AP—3798) Methanol catalyst preparation. 
Final report. Merriam, J.S. (United Catalysts, Inc., Louis- 
ville, KY (USA)). Jan 1985. 114p. Research Reports Center, 
Box 50490, Palo Alto, CA 94303 $13.00. File Number 
1185920207. 

The objective of this work was to develop a catalyst for 
methanol synthesis in a size and form suitable for use in a commer- 
cial ebullated bed process with acceptable activity and resistance to 
attrition. Using a conventional catalyst composition of CuO/ZnO/ 
AkOs, catalyst preparations were tabletted as small as possible by 
commercially available techniques. The tablets formed in this fash- 
ion proved too brittle for the ebullating bed process. Forming the 
catalyst material into spheres was not practical due to the inherent- 
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ly low physical strength of products produced without compaction. 
Extruded materials were formed in the small size necessary for an 
ebullating bed and were found to exhibit moderate catalyst activiy 
and low-to-moderate physical strength. The activity was found to 
be within the design values for this system. The catalyst strength 
and resistance to attrition were improved by impregnating the fin- 
ished catalysts with inert metal oxides of aluminum, silicon, and ti- 
tanium. This technique did not adversely affect the catalyst activity 
and two of the most promising catalysts preparations will be tested 
at Chem Systems in a Process Design Unit (PDU) simulating com- 
mercial ebullated bed operation. 9 references, 4 figures, 26 tables. 


15868 Methanol production method and system. Chen, 
M.J.; Kathke, J.W. (to t. of Energy). US Patent 
4 476,334. 9 Oct 1984. Filed date 26 May 1983. vp. 

PAT-APPL-498437. 

Ethanol is selectively produced from the reaction of metha- 
nol with carbon monoxide and hydrogen in the presence of a tran- 
sition metal carbonyl catalyst. Methanol serves as a solvent and 
may be accompanied by a less volatile co-solvent. The solution in- 
cludes the transition metal carbonyl catalysts and a basic metal salt 
such as an alkali metal or alkaline earth metal formate, carbonate or 
bicarbonate. A gas containing a high carbon monoxide to hydrogen 
ratio, as is present in a typical gasifier produce, is contacted with 
the solution for the preferential production of ethanol with minimal 
water as a byproduct. Fractionation of the reaction solution pro- 
vides substantially pure ethanol product and allows return of the 
catalysts for reuse. 


15869 Ethanol from whey: continuous fermentation with 
a catabolite repression-resistant Saccharomyces cerevisiae 
- a Terrell, S.L.; Bernard, A.; Bailey, R.B. (Solar 


Research Inst., Golden, CO). Applied and Environ- 
a Microbiology; 48: No. 3, 377-580(Sep 1984). 

An alternative method for the conversion of cheese whey 
lactose into ethanol has been demonstrated. With the help of con- 
tinuous-culture technology, a catabolite repression-resistant mutant 
of Saccharomyces cerevisiae completely fermented equimolar mix- 
tures of glucose and galactose into ethanol. The first step in this 
process was a computer-controlled fed-batch operation based on 
the carbon dioxide evolution rate of the culture. In the absence of 
inhibitory ethanol concentrations, this step allowed us to obtain 
high biomass concentrations before continuous fermentation. The 
continuous anaerobic process successfully incorporated a cell-recy- 
cle system to optimize the fermentor productivity. Under condi- 
tions permitting a low residual sugar concentration (= 1%), maxi- 
mum productivity (13.6 g liter ~’ h~*) was gained from 15% sub- 
strate in the continuous feed at a dilution rate of 0.2 h~*. Complete 
fermentation of highly concentrated feed solutions (20%) was also 
demonstrated, but only with greatly diminshed fermentor produc- 
tivity (5.5 g liter~* h~*). 15 references, 3 figures, 1 table. 


15870 Recovery of fermentable sugars from process vege- 
table waste waters. Blondin, G.A.; “Comiskey, S.J.; Harkin, 
J.M. (Univ. of Wisconsin, Madison ). Energy in Agriculture; 
2: No. 1, 21-36(Jul 1983). Contract FG02- 81R510334. 

The US fruit and vegetable processing industry annually 
generates approximately 11 million t of byproduct wastes along 
with over 430 x 10°1 of effluent waste waters. Appropriate disposal 
of these wasteflows is a costly burden to the generating industries. 
By selective processing of certain of these wasteflows through re- 
verse osmosis (RO) facilities, approximately 1.42 million t of fer- 
mentable sugars could be recovered as a 20% sugar concentrate 
suitable for bioconversion to useful liquid fuels. The annual fuel al- 
cohol potential of these sugars is between 750 and 900 million 1. 
Economic analysis indicates that overall alcohol production costs 
should average only 40% of current FOB prices for US bulk fuel 
alcohol. The coincident major reduction in waste water BOD and 
associated disposal cost, and the recovery of over 43 x 10°1 of reus- 
able RO permeate water afford added incentives for industrial par- 
ticipation in the production of sugar concentrates from fruit and 
vegetable byproduct wasteflows. 
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15871 Production of ethanol from biomass using anaero- 
bic thermophilic bacteria. Carreira, L.H.; Ljungdahl, L.G. 
p 1-29 of Liquid fuel developments. Wise, D.L. (ed.). Boca 
ton, FL, USA; CRC Press, Inc. ([{1985]). Contract AS09- 
79ER 10499. 

The use of anaerobic thermophilic microorganisms for the 
production of ethanol from biomass is discussed. The subject is dis- 
cussed under three headings: (1) the feasibility of using thermophi- 
lic microorganisms; (2) physiology of anaerobic, thermophilic eth- 
anologenic bacteria; and (3) fermentations with mixed cultures. 
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REFER ALSO TO CITATION(S) 15831, 15853, 15901, 16485, 16492, 16493, 
16975, 16976, 16977 


15872 (CONF-840568—, pp 2.1-2.5) Site-specific assess- 
ment of wood residue utilization opportunities: the Libby, 
Montana area. Keegan, C.E. III. (Univ. of Montana, Mis- 
soula). 1984. NTIS, PC Al4/MF AOl. File Number 
DE85001416. 

From Pacific Northwest bioenergy systems policies and ap- 
plications seminar; Portland, OR, USA (10 May 1984). 

Although timber utilization practices have improved signifi- 
cantly in recent years, the volume of unused wood residue is still 
large. A recent General Accounting Office report identified insuffi- 
cient assessments as one of the barriers to improved utilization. 
More comprehensive information for specific areas is considered es- 
sential for industrial planning and capital investment, for prediction 
of future wood supply, and as a basis for economic feasibility analy- 
sis. This paper deals with a site-specific assessment of wood fiber 
residue utilization opportunities in the area surrounding Libby, 
Montana. It includes a discussion of the methodology used and pre- 
liminary data from the wood fiber availability assessment. 


15873 (CONF-840568—, pp 3.1-3.22) Comparative as- 
sessment of forest biomass conversion to energy forms. Ed- 
wards, W.C.; Elliott, J.S. (B.H. Levelton and Associates, 
Ltd., Vancouver, British Columbia). 1984. NTIS, PC A14/ 
MF AOl1. File Number DE85001416. 

From Pacific Northwest bioenergy systems policies and ap- 
plications seminar; Portland, OR, USA (10 May 1984). 

A common problem faced by potential users and designers 
when assessing the feasibility of a biomass energy system is the lack 
of complete cost and and performance data referenced to a 
common point in time and in a readily useable form for the process 
equipment involved. A study was recently completed (Levelton 
and Elliott, 1983) which defines the operating characteristics, 
design criteria, performance characteristics and costs for most unit 
processes forming a system for conversion of forest biomass to 
energy forms. Performance and cost data were defined for discrete 
unit processes to facilitate its use for analysis of a wide variety of 
systems of interest. The unit processes defined in the study were 
chosen as primary building blocks in complete energy systems in- 
volving feed handling and preparation, primary conversion, cleanup 
and upgrading, secondary conversion and pollution control. In this 
paper, the methodology used in developing the unit process ap- 
proach to biomass energy systems, examples of the data assembled 
and two of the system analyses for the unit processes are presented. 
6 references, 3 figures, 5 tables. 


15874 (CONF-840568—, pp 9.1-9.2) Farming the forest 
for energy. Kennison, H.E. 1984. NTIS, PC A14/MF AOl. 
File Number DE85001416. 

From Pacific Northwest bioenergy systems policies and ap- 
plications seminar; Portland, OR, USA (10 May 1984). 

The planning of a cogeneration plant for a lumber company 
is briefly described. The plant will be fueled by wastes from the 
lumber manufacturing plant as well as forest litter. 


15875 (CONF-840568—, pp 10.1-10.10) Installation of a 
3-MW wood fired gas turbine at Red Boiling Springs, Tennes- 
see. Hamrick, J.T. (Aerospace Research Corp., Roanoke, 
VA). 1984. NTIS, PC A14/MF AOl. File Number 
DE85001416. 
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From Pacific Northwest bioenergy systems policies and ap- 
plications seminar; Portland, OR, USA (10 May eo. 

The process which led to selection of the Red Boiling 
Springs site for the wood burning gas turbine power generation 
system was begun with the Tennessee Valley Authority in June 
1981. Mason County, Tennessee was recommended by the TVA as 
the place having the largest surplus of sawdust in their service area. 
Red Boiling Springs, which is located in the eastern part of Mason 
County, proved to be the most suitable location because of the abil- 
ity to purchase land adjacent to a 69,000 volt distribution line and 
the proximity to a large number of sawmills. Site selection was 
made final and the land was purchased in March, 1983. A 3000 kW 
gas turbine system, the design of which was based upon the results 
of research on a 375 kW system, was designed and had been par- 
tially constructed by the time the site selection was made. The site, 
is ready for use and the 3000 kW system has been assembled for 
check out at Roanoke, Virginia before being moved to Red Boiling 
Springs. This paper presents background information on wood 
burning research, wood feed, combustor research, cyclone filter 
performance, and gas turbine selection as well as reporting on site 
selection. 6 references. 


15876 (CONF-840568—, pp 11.1-11.13) Wood fuel- its 
impact on Oregon's air quality. Kowalczyk, J.F. t. of 
Environmental Quality, Portland, OR). 1984. NTIS, PC 
A14/MF A01. File Number DE85001416. 

From Pacific Northwest bioenergy systems policies and ap- 
plications seminar; Portland, OR, USA “G0 May 1984). 

Wood combustion in Oregon is believed to be the major 
cause of violation of State and Federal particulate standards and a 
major cause of regional haze. Poor combustion conditions in forest 
slash burning and woodstoves is the major reason for this problem. 
There are some promising things on the horizon to reduce impacts 
from wood combustion including cleaner burning woodstoves, 
greater slash utilization, and better slash burning practices. In order 
for major improvements in air quality to occur, it will take major 
policy, regulatory and public actions. Actions to improve air qual- 
ity will have, as a side benefit, substantial conservation benefits due 
to wood being used more efficiently. 


15877 (CONF-840568—, pp 12.1-12.13) Give the forest 
industry credit for reducing smoke emissions. Sandberg, D.V. 

ent of Agriculture, Seattle, WA). 1984. S, PC 
A14/MF AO1. File Number DE85001416. 

From Pacific Northwest bioenergy systems policies and ap- 
plications seminar; Portland, OR, USA (10 i 1984). 

New approaches to managing air quali ity and an increased 
demand for wood energy require a new structure of knowledge 
that relates the level of forest utilization to the amount of pollution 
that results from prescribed burning. Cooperative research by the 
USDA Forest Service member organizations of the Bioconversion 
Policy Group (BPG), and others has produced the needed knowl- 
edge. The next challenge is to develop a management system that 
uses the knowledge to provide incentives to land owners and man- 
agers to increase utilization of forest residue for energy and im- 
prove air quality at the same time. The paper describes ways to 
measure and inventory clean air. 9 references. 


15878 (CONF-840568—, pp 15.1-15.19) Constraints and 
costs of forest residue recovery equipment and systems. John- 
son, L.R. (Univ. of Idaho, Moscow). 1984. NTIS, PC A14/ 
MF AOl1. File Number DE85001416. 

From Pacific Northwest bioenergy systems policies and ap- 
plications seminar; Portland, OR, USA (10 May 1984). 

Economic incentives for the recovery and utilization of 
forest biomass call for merchandising the resource to the highest 
value product. The disadvantages of harvesting forest litter to 
produce wood chips are discussed. A major constraint is the non 
availability of equipment designed specifically with an end product 
in mind. For example, chippers are usually designed for pulp mill 
specifications, but the chips from whole tree chipping are rejected 
because of the bark. The chips are only good as hog fuel, but this 
type of fuel does not require the consistent physical dimensions 
called for in pulp chips. Equipment capacity is also usually mis- 
matched. The production of firewood from forest litter is recom- 
mended as a possible solution to economically use forest litter. 8 
references, 8 tables. 
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15879 (CONF-840568—, pp 16.1-16.5) Equipment devel- 
opment: harvesting wood fiber with shop built equipment. 
Koppang, M.O. 1984. NTIS, PC Ai4/MF AOl. File 
Number DE85001416. 

From Pacific Northwest bioenergy systems policies and ap- 
plications seminar; Portland, OR, USA (10 May 1984). 

The development of a truck-mounted hydraulic shear unit 
for producing firewood from forest litter is briefly described. The 
main components are listed an d in-shop performance tests are said 
to be encouraging. 


15880 (CONF-840568—, pp 17.1-17.18) Department of 
Natural Resources role in equipment development and forest 
residue utilization. Brown, S.L. (Washington State Dept. of 
Natural Resources, Olympia). 1984. NTIS, PC Al4/MF 
A01. File Number DE85001416. 

From Pacific Northwest bioenergy systems policies and ap- 
plications seminar; Portland, OR, USA (10 May 1984). 

A study was undertaken by the Washington State Depart- 
ment of Natural Resources, outlining ways to save fuel costs, 
employ inmates, and use forest residues by installing a sort yard and 
sawmill at the prison near Clallam Bay, Washington. The study in- 
volved equipment selection. The performance tests of the Bitterroot 
Miniyarder and a Universal Refiner, for producing small firewood 
and wood chips, respectively, are discussed. Research on other har- 
vesting equipment is mentioned. 


15881 (DOE/AF/93009—T1) Bale Burner. Final report. 
Sloan, R.T. (Sloan (R.T.), Hamilton, MO (USA)). [1981]. 
Contract FG47-81AF93009. 6p. NTIS, PC A02/MF AOl; 
GPO Dep. File Number DE85005830. 

Osage Plains, Inc. has manufactured and tested prototypes of 
a Biomass Burner specifically designed to burn large round bales of 
straw or stover. Osage Plains, Inc. has constructed a scaled down 
prototype to explore the expanded and more efficient use of the 
Bale Burner using thermal oils as the heat transfer medium. The 
main aim was to ascertain the possibility of reaching temperatures 
above double the boiling point of water while maintaining the 
safety of operation at atmospheric pressure. Mobil Therm and other 
proprietary heat transfer oils can be used successfully as heat sinks 
in the Bale Burner system to transfer temperatures well in excess of 
500 degrees farenheit at atmospheric pressure. It was discovered, 
however, that filtered (used) crankcase oils could be used for the 
same practical function at much lower cost. The operation of the 
Bale Burner using Thermal Oils to replace water is practical. How- 
ever, specific attention must be paid to bearings, seals and pumps 
included in the plumbing system. All joints must be shielded to pre- 
vent operator injury in the event of a leak under pressure and all 
pipework must be insulated with a non-combustible insulation. This 
last point is vital because many insulating materials break down or 
combust at temperatures lower than those at which the heating 
medium would be transported. Thermal Oils, while very practical, 
are very expensive costing currently more than two dollars per 
gallon. A single charge in the full scale Bale Burner would cost in 
excess of ten thousand dollars. Plumbing for high temperatures is 
also astronomical, costing more than five times the price of plumb- 
ing the same unit for water. One must therefore conclude that, 
except under very special circumstances, economy dictates that the 
Bale Burner be operated with water as the Heat Transfer Medium. 


15882 (NP—5901066) Retrospective search on moisture 
of biomass for energy. (Institute for Industrial Research and 
Standards, Dublin (Ireland). Information Technology 
Group). Jun 1984. 35p. NTIS (US Sales Only), PC A03/MF 
AOl. File Number DE85901066. 

This literature survey covers the period 1972 to date and re- 
lates to moisture of biomass for energy. In addition to the measure- 
ment of moisture and the effect of moisture on fuel value, it covers 


such topics as storage, drying and respirational fungi. 


15883 (PNL-SA—12403, pp 193-210) Clean energy from 
coal, forest pulp, and sewage sludge. Schultz, H.W. (Dyneco- 
2 » Inc., Harrison, NY). Aug 1984. NTIS, PC A21/MF 
1. File Number DE85001151- (CONF- -8405157—). 
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From 16. biomass thermochemical conversion contractors 
ag OR, USA (8 May 1984). 
een hates oem for tee pollution-free conver- 
sion ma sshia sludge solids (SSS) to a clean energy product. This 
biomass waste, dewatered to a solids content of ca 85%, is com- 
bined with Eastern bituminous coal fines to form sturdy briquettes 
or pellets which serve as a feedstock for slagging or dry-bottom 
gasification. In this experimental investigation, Sylplex pellets were 
gasified with oxygen and steam at a slagging temperature of 1600 C 
with a thermal efficiency of 78% to produce a clean, medium Btu 
fuel or synthesis gas. The scrubbed product gas has a heating value 
of 350 Btu/cu. ft., and burns with the same flame temperature as 
natural gas. It is an ideal fuel for public utility boilers, but may also 
be converted to methanol and high octane gasoline by established 
processes. A series of highly successful slagging gasification runs 
was completed employing Sylplex pellets of high quality produced 
on a Simon Barron pellet mill. Half ton lots of 3/4” pellets were 
fabricated and gasified at high throughput rates, employing coal/ 
SSS ratios of 1:2, 1:1, and 3:2. 4% shredded pulpwood and 3% lime 
were added to enhance attrition resistance and biological stability. 2 
figures, 5 tables. 


15884 (PNL-SA—12403, pp 257-267) Development of 
wood as an alternative fuel for gas turbine systems. Hamrick, 
J.T. (Aerospace Research Corp., Roanoke, VA). Aug 1984. 
NTIS, PC A21/MF AOl. File Number DE85001151. 
(CONF-8405 157—). 

From 16. biomass thermochemical conversion contractors 
meeting; Portland, OR, USA (8 May 1984). 

esearch on wood burning gas turbines is centered about a 

3000 kW system which will be operated at a site in Red Boiling 
Springs, Tennessee. The process which led to selection of the Red 
Boiling Springs site began with the Tennessee Valley Authority in 
June 1981. Macon County, Tennessee was recommended by the 
TVA as the place having the largest surplus of sawdust in their 
service area. That area is served by the Tri-County Electric Mem- 
bership Corporation which in turn is furnished power by the TVA. 
Red Boiling Springs, which is located in the eastern part of Macon 
County, proved to be the most suitable location because of the abil- 
ity to purchase land adjacent to a 69,000 volt distribution line and 
the proximity to a large number of sawmills. Site selection was 
made final and the land was purchased in March, 1983. The 3000 
kW gas turbine system was based upon the results of research on 
the previously reported 375 kW system. The site is ready for use 
and the 3000 kW system has been assembled for check out at Roa- 
noke, Virginia before being moved to Red Boiling Springs. 6 refer- 
ences, 6 figures. 


15885 (PNL-SA—12403, pp 269-286) Basic research in 
biomass combustion. Ramohalli, K.; Miller, C.; Palmer, J. 
(Univ. of Arizona, Tucson). Aug 1984. NTIS, PC A21/MF 
A01. File Number DE85001151. (CONF- -8405157—). 

From 16. biomass thermochemical conversion contractors 
meeting; Portland, OR, USA (8 May 1984). 

A program aimed at elucidating the fundamentals of biomass 
(cellulosics) combustion, with and without pretreatments, is de- 
scribed. The aim is to specifically develop predictive capabilities for 
size effects and batch-to-batch variability and to evolve economical 
means of low-pollution, high-efficiency combustion. The approach 
is both theoretical and experimental. An analytical model including 
explicitly the nonlinear Arrhenium degradation rate term and the 
fibrous heterogeneity of biomass is being developed. As a first step 
in a progression of increasing complexity, the steady one-dimen- 
sional case is analyzed with variable density. Analytical results ob- 
tained with the technique of matched asymptotic expansions eco- 
nomically predict lower burning rates than in the constant density 
case. Thermogravimetric data are obtained both isothermally and 
nonisothermally, the latter being very popular because of its rapidi- 
ty. However, it is seen that only the isothermal TGA leads to 
meaningful activation energies, while the nonisothermal runs reveal 
pseudo-negative activation energies reminiscent of earlier data on 
fibers (wool) that melted and coalesced. results on red 
oak treated with an inorganic salt indicate (under the SEM) that 
the cellulose may preferentially pyrolyze, leaving behind the walls 
of lignin. Implications to pollution-free combustion are discussed. 
An apparatus for radiantly heating and stage-quenching wood sam- 
ples instrumented with 12.54 bead thermocouples is described. 
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Future plans and interrelationships with other researchers in this 
area are mentioned. 20 references, 1 table. 


15886 (PNL-SA—12486) Thermal conversion of biomass: 
progress and prospects. Schiefelbein, G.F. (Pacific North- 
west Labs., Richland, WA (USA)). Oct 1984. Contract 
AC06-76RL01830. 14p. (CONF-841061—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85007556. 

From National meeting on biomass research and develop- 
ment for energy applications; Arlin —— VA, USA (1 Oct 1984). 

The Biomass Thermochemical Conversion Program is spon- 
soring research and development projects on innovative concepts 
for converting biomass into a spectrum of versatile energy prod- 
ucts. Innovative process concepts are being tested and developed in 
both bench-scale and process research unit (PRU) facilities. Critical 
process steps are first defined and evaluated in small bench-scale fa- 
cilities. If the process innovation continues to show technical and 
economic merit at the end of the bench-scale stage, further testing 
and development are usually conducted in a PRU. Typical PRU’s 
are capable of processing between 900 and 9000 kilograms (1 to 10 
tons) of biomass per day. The PRU stage allows key process fea- 
tures to be tested and evaluated in a continuous operating mode 
while optimizing process parameters and obtaining material and 
energy balances. Scale-up of a process beyond the PRU stage will 
depend upon private sector commitment to cost sharing further de- 
velopment work such as pilot plants. Currently, several of the 
projects sponsored by the program are attracting significant interest 
from the private sector. Current research activities can be divided 
into three areas: innovative direct combustion technology; gasifica- 
tion technology; and liquid fuels technology. Selected projects with 
nearer term potential for technology commercialization by the pri- 
vate sector are discussed for these three areas. 5 references, 14 fig- 
ures. 


13 HYDRO ENERGY 


1301 Resources And Availability 


15887 (AD-A—146974/1/XAB) Bonneville second power- 
house: Columbia River, Oregon and Washington. Hydraulic 
model investigation. Final report, May 1968-May 1982. Con- 
bere, W. (Army Engineer Div., North Pacific, Bonneville, 
OR (USA). Div. Hydraulic Lab.). Aug 1984. 156p. (TR— 
137-1). NTIS, PC A08/MF AO1. 

A second powerhouse at the existing Bonneville Dam 
project was constructed to take advantage of additional upriver 
storage provided through treaty azreements with Canada. Hydrau- 
lic model studies were accomplished to evaluate hydraulic perform- 
ance with various powerhouse locations. A new navigation lock is 
proposed for the project. Although the lock was not studied in this 
investigation, a primary powerhouse design consideration was that 
the second powerhouse location must not conflict with the logical 
location of a new navigation lock. A 1:100-scale model was used to 
study flow conditions in the forebay and tail-race of the power- 
house and to evaluate the effect of the powerhouse on existing fish- 
way and navigation facilities. Three powerhouse locations were 
studied in the model; however, the final design consisted of an 
eight-unit powerhouse located on the north (Washington) shore. 
Tests indicated that raising the tailrace invert to elevation -10 could 
not be justified due to excessive power loss which would occur 
with this condition. 


15888 (ORNL/TM—8726) Evaluation of the Headwater 
Benefits Energy Gains (HWBEG) model. Turhollow, A.F. 
Jr.; Das, S.; Flanagan, D.M.; Perlack, R.D.; Tsao, H.J.; 
Tulley, J.H. Jr.; Kraemer, R.D. (Oak Ridge National Lab., 
TN (USA); Lockheed Corp., Oak Ridge, TN (USA)). Feb 
1985. Contract AC05-840R21400. 279p. NTIS, PC A13/ 
MF AO1; 1; GPO Dep. File Number DE85005680. 

The Code of Federal Regulations under the Federal Power 
Act requires that the Federal Energy Regulatory Commission 
(FERC) assess charges against owners of nonfederal hydropower 
plants which are directly benefitted by an upstream reservoir of a 
licensee, a permittee, or the United States. Headwater benefit as- 
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sessments are levied to recapture an equitable portion of the costs 
of providing the beneficial regulated flow. Such benefits have been 
defined by FERC as annual gains in energy generated above the 
energy that could have been produced by the unregulated or natu- 
ral streamflow. The Headwater Benefits Energy Gains (HWBEG) 
model is used by the Federal Energy Regulatory Commission to 
calculate annual energy gains. The HWBEG model assembles 
streamflows that would have been theoretically available for energy 
production under varying conditions of upstream reservoir oper- 
ation. The model eliminates all upstream storage changes to simu- 
late an unregulated flow condition. Upstream storage changes are 
then added back to the unregulated flow in a sequence correspond- 
ing to the time at which reservoirs began affecting streamflows. As 
the effects of each reservoir are added back to the river system, the 
hydropower generation attributable to that theoretical flow condi- 
tion is calculated. Energy gains are then determined as differences 
in generation with and without the chronologically sequenced ef- 
fects of upstream storage. The model uses an arborescent represen- 
tation of the river system to assemble unregulated and theoretical 
streamflows, to invoke reservoir operating rules in proper sequence, 
and to calculate energy generation using hydropower plant rating 
equations. This report describes the purpose of the model, the 
users, and the model specification. The report also includes a vali- 
dation of the computer code, reservoir operating rules, hydropower 
plant rating equation subroutines, and the input data files along 
with a sensitivity analysis on key model parameters. 


1303 Plant Design And Operation 


REFER ALSO TO CITATION(S) 15887 


15889 (DOE/ID/12118—T1) Spokane Upriver Dam 
Hydro Project: final technical and construction cost report, 
City of Spokane. Small-Scale Hydroelectric Power Demon- 
stration Project. (Spokane City Dept. of Public Utilities, 
WA (USA)). Dec 1984. Contract FC07-80ID12118. 200p. 
NTIS, PC A09/MF AOl1; 1; GPO Dep. File Number 
DE85006841. 

In 1979, feasibility studies indicated a good benefit-to-cost 
ratio for adding a power generating capacity of up to 9000 kW to 
the Upriver complex. Since the project appeared feasible, the 
Water Division applied to the DOE under its Program Opportunity 
Notice (PON)-II. The Upriver Dam Hydro Project was selected as 
a Demonstration Project and was eligible for a cooperative agree- 
ment in excess of $1.7 million. The Upriver project has been an ex- 
cellent low-head Demonstration Project. In fact, it is one of the 
most cost-effective projects of its kind in the United States. 


15890 (PB—85-110385/XAB) Turbine performance test. 
Spring Creek powerplant Unit No. 2, Trinity River Division 
Central Valley Project. Flow measurement by the salt veloci- 
ty method. Rickett, A.E.; Lewey, A.B. (Bureau of Reclama- 
tion, Denver, CO (USA). Engineering and Research 
Center). Dec 1983. 59p. NTIS, PC A04/MF AO1. 

In May 1980, a performance test was done on a hydraulic 
reaction turbine, Unit No. 2, at Spring Creek Powerplant in Shasta 
County, California. The performance characteristics were deter- 
mined for a net head range of 579.24 to 624.99 feet. 


1304 Regulations And Licensing 
REFER ALSO TO CITATION(S) 16387 
1306 Environmental Aspects 


15891 (FERC/DEIS—0039) Bradley Lake Hydroelectric 
Project, FERC No. 8221 - Alaska. Draft supplemental envi- 
ronmental impact statement. (Federal Energy Regulatory 
Commission, Washington, DC (USA)). Feb 1985. 178p. 
NTIS, PC A09/MF A0Ol; 1; GPO Dep. File Number 
DE85007348. 

The Alaska Power Authority (Applicant) proposed to con- 
struct and operate the 90-megawatt(MW)-capacity Bradley Lake 
Project to meet the late 1980's electrical energy needs of the Kenai 
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Peninsula area of the Alaska Railbelt region in central Alaska. Two 
feasible alternatives were identified that could also meet the grow- 
ing electrical energy needs of the Kenai Peninsula, beginning in the 
late 1980's: (1) a 200-MW combined-cycle (natural gas) generation 
project, and (2) a 200-MW coal-fired generation project, used in 
conjunction with a 70-MW gas turbine facility that would be 
brought on line to meet loads prior to the in-service date for a coal- 
fired plant. Comparison of the proposed Bradley Lake Project and 
the two non-hydro alternatives indicates that the Bradley Lake 
Project would be more economical than either of the alternatives at 
a real discount rate of 5.6 percent and less. Comparison of the 
action alternatives indicates that all three alternatives would have 
similar construction impacts. Long-term operational impacts would 
be greatest for the coal-fired alternative, which would require a 
continuous coal mining operation for the life of the project. A coal- 
fired project would also result in a long-term degradation of air 
quality from the byproducts of burning coal. Operational impacts of 
the Bradley Lake Project and the combined-cycle projects would 
generally be minor, although the proposed Bradley Lake Project 
would potentially have greater effects on aquatic resources. A dis- 
advantage of both of the thermal generation alternatives would be 
the burning of non-renewable fossil fuels. Based on the consider- 
ation of the long-term environmental impacts, economic factors, 
and long-term energy needs, it is believed that the proposed Brad- 
ley Lake Project would be the preferred alternative for meeting the 
electrical energy requirements of the Kenai Peninsula area of the 
Alaska Railbelt for the period beginning in the late 1980's. 


1307 Power Conversion Systems 


15892 (DOE/R1/10022—T1) Simplified variable pitch 
turbine. Final report. (Maine Hydro-Electric Development 
Corp., Belfast (USA)). [1985]. Contract FG41-79R110022. 
37p. NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE85006020. 

The simplifid variable pitch turbine was installed and became 
operational in April, 1983. Conclusions, based upon the turbine’s 
initial year of commercial service, are as follows: (1) The turbine 
project was successful in terms of demonstrating that small local 
shops can produce a reliable, efficient, low cost turbine. (2) Design 
concepts were tested and proved to be sound. Concepts such as the 
use of variable guide vanes as an inexpensive, primary means of 
load control, the use of rubber bearings, a high speed direct cou- 
pled generator and standard pipe components were among those 
tested. (3) Commercialization opportunities for specific site condi- 
tions clearly exist; a second unit has already been constructed and 
two more are currently in construction on a 1984 year end delivery 
schedule. 


14 SOLAR ENERGY 
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REFER ALSO TO CITATION(S) 16407 


15893 (DOE/CE—0104) Climate fundamentals for solar 
heating. (Conservation and Renewable Energy Inquiry and 
Referral Service, Silver Spring, MD (USA)). Jan 1985. 5p. 
NTIS, PC A02/MF A0Ol1; GPO Dep. File Number 
DE85007643. 

FS 122, 6th edition. 

Solar radiation is discussed, including those phenomena that 
affect the amount of solar radiation reching the surface, such as in- 
cidence angle, absorption in the atmosphere, and reflection, and 
two methods are given for calculating solar radiation. Degree days, 
a measure of the coldness of a heating season, are defined and 
values are given for various locations in the United States. Micro- 
climate is also discussed. This refers to the weather patterns that 
are unique to the building site. (LEW) 
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15894 Pe ye ~~ emgree Tables of mony daily and 
monthly solar radiation and meteorological data for Davis, 
California - 1981. Hatfield, J.L.; Carroll, J.J.; Flocchini, 
R.G.; Smietana, P.J. Jr.; Hamilton, R.H.; Kennedy, R.L. 
(California Univ., Davis (USA). Dept. of Land, Air, and 
Water Resources). aie na Contract FG03-77ET20187. 
428p. NTIS, PC A19, A01; 1; GPO Dep. File Number 
DE85006780. 

This document contains hourly and daily solar radiation and 
meteorological data summaries reduced from one-minute measure- 
ments for an entire year. The data include mesurements of direct, 
diffuse and global radiation in the ultra-violet, visible and infrared 
regions. It also includes measurements of air temperature, dew 
point temperature, wind speed and wind direction. The first part of 
the document is devoted to descriptions of the site, specific instru- 
mentation characteristics and the data acquisition system, while the 
second part covers the data reduction procedure and the processed 
data. The solar radiation and atmospheric monitoring station at 
Davis, California, is one of eight sites in the program for Solar 
Energy Meteorological Research and Training (SEMRTS) funded 
by the Department of Energy. One of the purposes of the program 
is to provide high quality hourly and daily radiation and meteoro- 
logical data as part of a national data base. Hourly data are formu- 
lated from one-minute integrations using extensive validation crite- 
ria. The one-minute data are archieved at the Solar Energy Re- 
search Institute (SERI) in Golden, Colorado. 


15895 (FRNC-TH—1637) Reconstitution of daily insola- 
tion from one-year data of the METEOSAT 1 satellite. 
Rezki, M. (Grenoble-1 Univ., 38 (France); Institut National 
Polytechnique, 38 - Grenoble ar Jun 1982. 143p. (in 
French). NTIS (US Sales Only), PC 
DE85750694. 

This thesis presents the development of a method of estimat- 


A07. File Number 


ing insolation from photographs in the visible and infrared bands. A 
semi-automatic method of reading the photos using an optoelec- 
tronic image processing system is developed. This method is ap- 
plied to extract a day-by-day account of the insolation for the year 
1979 at 6 stations (Trappes, Carpentras and Embrun in France, 
Oran, Algiers and Annaba in Algeria). 


15896 Meteorological effects on the solar spectrum. 
Spencer, D.W.; Stewart, R. ( ight & Spencer, Madison, 
Wisconsin). pp 2257-2261 of Solar World Vol. 4. 
Szokolay, S.V. Oxford, England; Pergamon (1983). 
(CONF-830839—). 

From Solar world Pag: a Perth, Australia (15 Aug 1983). 

Clear periods from thirty-one months were care = — 
mine the intensities of direct, global, and diffuse solar radiation at 
the earth's surface in four bands. The solar measurements 
were made through Schott filters OG1, RG2, RG8, and WG7 with 
Eppley Normal Incidence Pyrheliometers and Precision Spectral 
Pyranometers. The spectral band intensities were calculated by 
finding the difference between the measurements. The diffuse was 
calculated by subtracting the direct on a horizontal surface from 
the global. The decrease in the near infrared on humid days is evi- 
dent. Highly turbid conditions have an effect over the entire spec- 
trum, decreasing the direct intensity and increasing the diffuse in- 
tensity, with greater effect usually at the shorter wavelengths. 


1403 Economics 


15897 Stele tel) alien 
2, No. 8. Mielke, G. (ed.). 


is Dep 
Natural Resources, Spri held (US 1 USA), Aug 1984. Contract 
FG02-80CS69095. 9p. 


A02/MF A01; GPO Dep. 
File Number DE8500584 


ite cosas ar eetteinin aeaiomillidie sidan 
briefly discussed. A vertical axis wind turbine operating at an Illi- 
nois residence is described. The failure of the 40% federal renew- 
pepo agtmnenrtethye apm eaage enim apie 1985, 
and legislation concerning the manufacture, importation, and use of 
shiakad Ghilvaae-eqgitted. hn thine seg at sateen a 
aE 
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15898 Passive solar heating design cost goals and fuel es- 
calation targets for the US. Roach, F.; Kirschner, C. (Los 
Alamos National Laboratory). pp 2568-2572 of Solar World 
Congress. Vol. 4. Szokolay, S.V. Oxford, England; Perga- 
mon Press (1983). (CONF-830839—). 

From Solar world co ; Perth, Australia (15 Aug 1983). 

The economic potential of passive solar space heating in resi- 
dential applications is analyzed through use of both construction 
add-on cost or investment targets and fuel escalation rates required 
to make solar competitive across the nation. Cost goals define maxi- 
mum allowable solar add-on expenditures for each selected location 
against likely space heating fuels and their associated prices. Future 
fuel price (escalation rates) requirements are defined as those 
energy costs which must be realized for the allowable, add-on solar 
costs to be achieved under competitive conditions. 


1404 Environmental, Legal, And Institutional Aspects 


REFER ALSO TO CITATION(S) 15897, 15909 


15899 (DOE/JPL/956685—02) Federal export assistance 
programs applicable to the US photovoltaic industry. Final 
report. Hogan, J.; Macaleer, B.; Enfield, S. (Meridian Corp., 
Falls Church, VA (USA); United States Export Council , 
Renewable Energy , Washington, DC). Jan 1985. Contract 
NAS-7-100-956685, "117p. NTIS, PC A06/MF AO1; 1; GPO 
Dep. File Number DE85007037, 

This report provides a comprehensive review of key federal 
programs and service available to assist US photovoltaic firms in 
exporting. It contains an in-depth discussion of the eight major 
agencies offering export assistance: the Agency for International 
Development, the Department of Agriculture, the Department of 
Commerce, the Export-Import Bank, the Office of the US Trade 
Representative, the Overseas Private Investment Corporation, the 
Small Buisness Administration, and the Trade and Development 
Program. Additionally, it presents brief discussions of relevant ac- 
tivities performed by other federal agencies that can assist PV ex- 
porters. Specific information provided for each of these agencies in- 
cludes: an overview of the agency mission; a summary of export- 
related programs and services; an identification of important agency 
contacts, including names, addresses and telephone numbers; a dis- 
cussion of the agency's renewable energy experience; and relevant 
agency budget data. Information used in preparing this report was 
obtained from a number of sources and interviews with key federal 
agency officials, as well as available government reports, publica- 
tions and brochures. 


1405 Solar Energy Conversion 


REFER ALSO TO CITATION(S) 15825, 15827, 15828, 15830, 15831, 15833, 
15836, 15837, 15838, 15839, 15840, 15841, 15842, 15843, 15844, 15845, 15846, 
15847, 15848, 15849, 15850, 15851, 15852, 15853, 15854, 15855, 15857, 15858, 
15859, 15860, 15861, 15871, 15872, 15873, 15874, 15875, 15876, 15878, 15879, 
15880, 15882, 15883, 15884, 15885, 15886, 15899, 16400, 16401, 16405, 16489, 
16490, 16491, 16496, 16733, 16739, 16740, 16746, 17046, 17086, 17122 


15900 (ANL/CNSV-TM—146, pp 125-134) Culture of 
red alder (Alnus rubra) in biomass plantations. DeBell, D.S.; 
Radwan, M.A.; Harrington, C.A.; Reukema, D.L. (Pacific 
Northwest Forest and Range Experiment Station, Olympia, 
WA). Sep 1984. NTIS, PC A09/MF AOl1. File Number 
DE85001806. (CONF-840493—). 
From Energy from biomass technical review meeting; Port- 
land, OR, USA (23 Apr 1984). 
Inherent biological traits of red alder make it well-suited for 
culture in biomass plantations, but silvicultural information and 
ent experience for the species are scant. A research pro- 
gram at the USDA Forest Service Forestry Sciences Laboratory, 
Olympia, Washington, has shown that the species is responsive to 
spacing control, fertilization, and genetic selection. Although bio- 
mass production systems envisioned for most other hardwood spe- 
cies involve close spacings, very short rotations, and coppice regen- 
eration, it is recommended that red alder plantations be established 
at relatively wide spacings (1.8 x 1.8 m or wider), be managed on 
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longer rotations of 10 to 15 years, and be regenerated after harvest 
by planting. 3 figures, 3 tables. 


15901 (CONF-840568—, pp 18.1-18.37) Steep slope har- 
vesting with the Kaiser X5M X5M Spyder feller-' . Schiess, 
P.; Schuh, D.; Carson, B. (Univ. of Washington, Seattle). 
1984. NTIS, PC A14/MF A01. File Number DE85001416. 

From Pacific Northwest bioenergy systems policies and ap- 
plications seminar; Portland, OR, USA (10 May 1984). 

A new concept was evaluated for harvesting small timber on 
steep slopes. The conceptual field test explored aspects of steep- 
slope (greater than 40 percent) filling-bunching of small timber (less 
than 13” KBH) followed by cable yarding by a medium sized 
yarder. The main objective was to determine the basic interaction 
between felling-bunching rate and timber stand, slope and equip- 
ment factors. A secondary objective was to evaluate the bunch 
characteristics and their effect on cable yarding production and 
costs. 6 references, 9 figures. 


15902 (CONF-840568—, pp 4.1-4.10) Potential impacts 
of intensive forest biomass utilization on plant nutrient 
supply. Klock, G.O. (G.O. Kock and Associates, Wenat- 
chee, WA). 1984. NTIS, PC A1l4/MF A0Ol. File Number 
DE85001416. 

From Pacific Northwest bioenergy systems policies and ap- 
plications seminar; Portland, OR, USA (10 May 1984). 

An important management objective on commercial forest 
lands in the Pacific Northwest is to sustain maximum conifer pro- 
duction at an acceptable level of return on investment without ad- 
verse environmental or long-term productivity impacts. Using the 
example of nitrogen, this paper discusses the level of intensive utili- 
zation of forest biomass at which harvest affects the natural fertility 
processes, thereby adversely affecting long-term productivity. The 
term, biologic rotation age, is introduced and defined as the age of 
a stand of trees when nitrogen availability exceeds tree demand. In 
areas where nitrogen availability is a serious concern it is suggested 
that an analysis of site nutrient supply dynamics be evaluted by 
FORCYTE, a computer simulation model developed for the Cana- 
dian Forest Service. 8 references, 2 figures. 


15903 (CONF-840568—, pp 6.1-6.11) Managing soil 
compaction - a pubic land management agency perspective. 
Howes, S.W. 1984. NTIS, PC Al4/MF A0O1. File Number 
DE85001416. 

From Pacific Northwest bioenergy systems policies and ap- 
plications seminar; Portland, OR, USA (10 May 1984). 

Compaction of forest soils has been shown to have a nega- 
tive effect on individual tree and stand growth and should be con- 
sidered when planning biomass utilization projects. Factors which 
influence magnitude of growth loss caused by soil compaction are 
described. A discussion of the impacts of several recent timber har- 
vest and utilization projects on soil resources is presented. 7 refer- 
ences, 3 tables. 


15904 (CONF-840568—, pp 7.1-7.2) Utilization of log- 
ging residues: pain or Butruille, J.F. 1984. NTIS, 
PC Al4/MF AOl1. File Number DE85001416. 

From Pacific Northwest bioenergy systems policies and ap- 
plications seminar; Portland, OR, USA (10 May 1984). 

Factors which must be taken into account by forest manag- 
ers who plan to harvest the logging residues are discussed. The 
constraints include time delay for replanting, extra road mainte- 
nance, contract negotiations, sorting and handling of the residues. 


15905 (DOE/CS/15077—T12) High. 
technical 


D.), Salt Lake City, UT (USA). 1198 Contract GOL 


81CS15077. 3p. NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE85004879. 

Work to be conducted under the present Grant Award is to 
investigate a radical, new heating technique which holds potential 
for achieving crucibleless melting. Ingots would be pulled from the 
melt as per conventional practice. Briefly, a high frequency current 
(10 KHz) is caused to flow on the surface of a mass of metal as a 
result of skin effect and proximity effect. By controlling the power 


14 SOLAR ENERGY 
1405 Solar Energy Conversion 


input and heat losses from the billet it is anticipated that it will be 
possible to form and maintain in its top surface a molten pool 
which will be contained in a solid, outer layer or skull of metal. 
The basic objectives of the project are to prove the general feasibil- 
ity of this melting technique. This is to be accomplished by building 
and operating a small, experimental furnace. To simplify the project 
as much as possible and to minimize research costs, cast iron will 
be used in place of silicon for melt experiments. 


15906 (DOE/ER/05528—76) Organic redox transforma- 
tions at chemically modified surfaces. Progress report, 1984- 
1985. (Texas mo Austin (USA)). 1985. Contract AS05- 
77TEROS528. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE8 S. 

The following studies have led to publication within the last 
year: (1) Electrochemical Reductions of Olefins Catalyzed by 
Nickel Complexes, J. Electrochem. Soc., 1985, 132 000. Investiga- 
tion of the catalytic reduction of olefins mediated by controlled re- 
duction of nickel complexes of varying structure and reduction po- 
tential revealed that electrochemical generation of radical ions initi- 
ates polymerization of acrylonitrile. The complexes examined were 
NilsCk complexes, where L = bipyridine, substituted bipyridines, 
phenanthroline, substituted phenanthrolines, biquinoline, substituted 
biquinolines, and a tetraazamacrocycle. Although all nickel com- 
plexes employed can be catalyzed the catalytic reduction of acrylo- 
nitrile, only four (with L = bpy, 4,4-diMe(bpy), phen, and 4,7- 
diMe(phen) demonstrate sufficient chemical reversibility to be 
useful on a preparative scale; and (2) Polymer Modified Electrodes. 
Electrochemical and Photoelectrochemical Polymerization of 1- 
Vinylpyrene, Macromol. 1985, 000. Polymerization of 1-vinylpyr- 
ene in acetonitrile was achieved electrochemically at a conducting 
SnO, electrode by application of anodic potentials and photoelec- 
trochemically at an n-GaAs semiconductor electrode under visible 
light irradiation. Both polymers exhibited characteristic excimer 
emission (max - 480 nm) in both films and THF solutions similar to 
polyvinylpyrene synthesized via a Ziegler-Natta catalyst. The life- 
time of the excimer emission was 110 ns. The mechanism of photo- 
degradation was elucidated by using ESR techniques. In addition, 
several conference papers covering DOE material have been pre- 
sented. In addition, a great deal of synthetic work has been con- 
ducted in the last year, producing several new modified surfaces 
whose properties will be reported in the ensuing year. The efforts 
have centered on the synthesis of dyes and on monomers for prepa- 
ration of polymer-coated electrodes. 


15907 (DOE/ET/11022—-T1) ——_ of non-commer- 
cial woody plants as biomass fuel producers. Reporting 
period: June 1, 1978-January 31, 1979. le, H.L.; 
Skeen, J.N. (Emory Univ., Atlanta, GA (USA)). 1979. Con- 
tract FG01-78ET11022. 43p. NTIS, PC A03/MF AO}; 1; 
GPO Dep. File Number DE85007176. 

We are meeting our primary objective of identifying non- 
commercial woody plant species which may be potentially useful as 
biomass fuel producers. During the eight months we have had 
funding, we have completed or can realistically project completion 
of each task scheduled in our 1978 proposal. These tasks include: 
Species Identification, Literature Screening, Biomass Fuel Species 
Garden Selection - Establishment - Preparation, and Propagation of 
Ailanthus altissima. In addition to the timely completion of our 
scheduled Year-1 tasks, we have initiated Year-2 tasks including 
Collection of Seed/Rootstock, Culture of Seed/Rootstock, and the 
Selection of an Upper Coastal Plain Field Site. Through an inten- 
sive, goal-oriented literature review we are evaluating the 23 most- 
promising species to select 10 of them for field trials against Cot- 
tonwood and Sycamore in the Piedmont and Coastal Plain. The in- 
tensive literature analysis focuses on the physiological/ecological 
characteristics of the 25 woody plant species. Utilizing manual and 
computer database searches, 700 papers have been collected from 
3000 titles of potential interest. Each paper has been evaluated as an 
element of a comprehensive Species Information Outline. A task 
specific computer program is being used to accumulate the titles 
and to organize them by species, and/or outline categories such as 
Growth, Pollutant Effects, Environmental Effects, and Propagation 
Techniques. One important result of our literature analysis is that 
we have found a deficiency of research on mineral nutrient efficien- 
cy and pollution tolerance of woody plants. Our evaluation of the 





be used in selecting, this spring, 10 of the 25 promis- 
field tests. The literature and computer program will 

be used to develop formal written summaries for each species. 
6 tables. 


technology prospects. 
Costo; E.N.; Shimada, K. (comps.). (Jet Propulsion Lab., 
Pasadena, CA’ (USA)). 15 Nov 1984. Contract Al01- 
76ET20356. 5ip. (JPL-PUB—84-71). NTIS, PC A04/MF 
A01; GPO Dep. File Number DE85006659. 

Development of high-efficiency multijunction solar cells for 
concentrator applications is a key step in achieving the goals of the 


Photovoltaic Analysis and Integration 
Center, with the assistance of the Solar Energy Research Institute 
and Sandia National Laboratories, which surveyed multijunction 
cell research for concentrators undertaken by federal agencies and 
by private industry. The team evaluated the potentials of research 
activities sponsored by DOE and by corporate funding to achieve 
projected high-efficiency goals and developed summary statements 
regarding industry expectations. Recommendations are made for 
the direction of future work to address specific unresolved aspects 
of multijunction cell technology. 


15909 (DOE/ET/20356—19) What should DOE do to 
help establish voluntary consensus standards for measuring 
and rating the performance of PV modules? Issue study. (Jet 
Propulsion Lab., Pasadena, CA (USA)). 31 Oct 1984. Con- 
tract AI01-76ET20356. 54p. (JPL—84-73). NTIS, PC A04/ 
MF A01; GPO Dep. File Number DE85006660. 

In response to concern expressed by the photovoltaics com- 
munity over progress toward the establishment and issuance of con- 
sensus standards on photovoltaic performance measurements, a 
review of the status of and progress in developing these standards 
was conducted. It examined the roles of manufacturers, consumers 
and the national laboratories funded by the US Department of 
Energy (DOE) in supporting this effort. This was done by means of 
a series of discussions with knowledgeable members of the photo- 
voltaic community. Results of these interviews are summarized and 
a new approach to managing support of standards activity is rec- 
ommended that responds to specific problems found in the perform- 
ance measurement standards area. The study concludes that there is 
a positive role to be played by the US Department of Energy in 

collector performance measurement standards. It rec- 
ommends that DOE continue to provide direct financial support for 
selected committees and for research at national laboratories, and 
that management of the activity be restructured to increase the au- 
thority and responsibility of the consensus committees. 


15910 (@OE/JPL—1012-102) ee 
theories of surface soiling and 


performance of 
face coatings. Cuddihy, E.F.; Willis, P.B. Get Ps 


ie 
Lab., Pasadena, CA (USA); Springborn Labs., Inc., Pepin 
CT (USA). 13 15 Nov 1984. Contract AI01-76ET20356. nae, 
(JPL-PUB—84-72). NTIS, PC A03/MF A01; GPO Dep. 
File Number DE85006658. 

Physical examination of surfaces undergoing natural outdoor 
soiling suggests that soil matter accumulates in up to three distinct 
layers. The first layer involves strong chemical attachment or 
strong chemisorption of soil matter on the primary surface. The 
second layer is physical, consisting of a highly organized arrange- 
ment of soil creating a gradation in surface energy from a high as- 
sociated with the energetic first layer to the lowest possible state on 
the outer surface of the second layer. The lowest possible surface 
energy state is dictated by the chemical and physical nature of the 
regional atmospheric soiling materials. These first two layers are re- 
sistant to removal by rain. The third layer constitutes a settling of 
loose soil matter, accumulating in dry periods and being removed 
during rainy periods. Theories and evidence suggest that surfaces 
that should be naturally resistant to the formation of the first two 
rain-resistant layers should be hard, smooth, hydrophobic, free of 
first-period elements, and have the lowest possible surface energy. 
These characteristics, evolving as requirements for low-soiling sur- 
faces, suggest that surfaces or surface coatings should be of fluoro- 
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carbon chemistry. Evidence for the three-soil-layer concept, and 
data on the positive performance of candidate fluorocarbon coat- 
ings on glass and transparent plastic films after 28 months of out- 
door exposure, are presented. 


15911 (DOE/JPL/954929—84/11) Photovoltaic cell reli- 
ability research: investigation of accelerated stress factors and 
failure/degradation mechanisms in terrestrail solar cells. Fifth 
annual report. Lathrop, J.W. (Clemson ee Ss (USA). 
Dept. of Electrical and Com — Engi 1984. 
Contract NAS-7-100-954929. 77p ae PC A as AOl; 
1; GPO Dep. File Number DE85007 

This annual report presents soba of an ongoing research 
program into the reliability of terrestrial solar cells. The main focus 
of the research is to identify failure/degradation modes affecting 
solar cells and to relate these to basic physical, chemical, and met- 
allurgical phenomena. The program is concerned with the reliabil- 
ity attributes of individual single crystalline, polycrystalline, and 
amorphous thin film silicon cells. Results of subjecting different 
types of crystalline cells to the Clemson accelerated test schedule 
are given. Preliminary step stress results on one type of thin film 
amorphous silicon (a: Si) co cell indicated that extraneous degradation 
modes were introduced above 140 C. The report also describes de- 
velopment of measurement procedures which are applicable to the 
reliability testing of a:Si solar cells. An approach to achieving the 
necessary repeatability, currently being explored, of fabricating a 
simulated a:Si reference cell from crystalline silicon photodiodes is 
described. 


15912 (DOE/JPL/956679—84/4) MOD silver metalliza- 
tion for photovoltaics. Quarterly technical report, September 
1-November 30, 1984. Vest, G.M.; Vest, R.W. (Purdue 
Univ., Lafayette, IN (USA)). 21 Dec 1984. Contract NAS- 
7-100-956679. 35p. NTIS, PC A03/MF AO1; 1; GPO Dep. 
File Number DE85006654. 

Major areas of the metallization process were examined in 
order to determine whether or not a major ink chemistry change 
could be avoided by making relatively minor changes in the proc- 
essing in order to give consistent excellent initial adhesion and 
long-term adhesion. All results suggested that the adhesion strength 
is very sensitive to the ink and its processing. It was also learned 
that the difference in surface roughness between alkali and acid 
etched solar cells does not have a significant effect on resulting film 
adhesion. In order to overcome the effects on adhesion of minor 
variations in the metallization process, a permanent binding agent in 
the form of a MOD compound was sought. Bismuth 2-ethylhexan- 
oate proved to be suitable MOD compound which would impart 
consistent initial as well as long-term adhesion by decomposing to 
bismuth oxide in the fired films. The presence of bismuth oxide has 
significant detrimental effects on film sheet resistance such that 
multi-layer films will be more necessary than before. Finally, the 
processing of multi-layer films has presented some problems with 
film stability as multi-layer fired films have shown considerable 
cracking which destroys adhesion. 


15913 (DOE/JPL/956786—84/2) Development of high- 
efficiency solar cells on silicon web. Second quarterly 
progress report, July-September 1984. Rohatgi, A.; Meier, 
D.L.; Campbell, R.B.; Schmidt, D.N.; Rai-Choudhury, P 
(Westinghouse Research and Development Center, Pitts- 
burgh, PA (USA)). 21 Nov 1984. Contract NAS-7-100- 
956786. 33p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File 
Number DE85005938. 

The major objective of the work reported is to improve web 
base material with a goal toward obtaining solar cell efficiencies in 
excess of 18% (AM1). The program consists of the investigation of 
carrier loss mechanisms in web silicon, development of techniques 
to reduce carrier recombination in web, and web cell fabrication 
using effective surface passivation. The effect of stress on web cell 
performance has been investigated. Preliminary data indicate that 
stress has no appreciable influence on the minority-carrier diffusion 
length in the as-grown web crystals. A web solar cell manufactur- 
ing run has also been completed. Fill factors were low and cell effi- 
ciencies were only in the 13 to 15% range. The impurity-twin-plane 
interaction has been investigated by conducting DLTS measure- 
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ments as a function of depth on titanium-doped web crystal. Initial 
results indicate that the grown-in titanium impurity tends to pile up 
near the twin plane. Electron beam induced current (EBIC) meas- 
urements have been performed on beveled web samples to detect 
any recombination activity at the twin planes within the web mate- 
rial. Preliminary measurements indicate that twin planes in web 
show higher recombination activity compared to the rest of the 
bulk; however, this recombination activity can vary appreciably 
along the length of the web crystal. (LEW) 


15914 (DOE/JPL/957031—85/1) Ink jet printing of 
silver metallization for photovoltaics. Quarterly technical 
report, October 1, 1984-December 30, 1984, Vest, R.W. 
(Purdue Univ., Lafayette, IN (USA). Turner Lab. for Elec- 
troceramics). 25 Jan 1985. Contract NAS-7-100-957031. 
173p. NTIS, PC A08/MF A0O1; 1; GPO Dep. File Number 
DE85007127. 

During this quarter, significant progess was made in the con- 
tinuing development of the ink jet printing system for thick film 
circuits. The unit being used in this research is a prototype ink jet 
printer developed on a contract with the Naval Avionics Center. 
One of the first tasks completed early in the quarter was the com- 
plete documentation of this ink jet printing system as it existed. It 
was determined that this was an essential step in deciding what 
modifications were needed to the system and how these modifica- 
tions would be implemented. After this initial step was completed, 
design modification studies were started for electronic, mechanical, 
and programming aspects of the system. These studies were com- 
pleted at the end of the second month. The areas needing improve- 
ment were discussed and applicable changes decided upon. Some of 
these improvements were completed during this quarter and others 
have only been started. It should be noted that, although the gener- 
al areas needing improvement have been identified and some 
changes decided upon, the exact details of how other changes will 
be implemented have not yet been decided. During the next 
months, these details will be discussed further and the modifications 
put in place accordingly. 


15915 (EPRI-AP—3263) Conceptual design for a high- 
concentration (500X) photovoltaic array. Levy, S.L. (Black 
and Veatch, Kansas City, MO (USA)). Dec 1984. 254p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303 
$20.50. File Number T185920184. 

A conceptual design of a high concentration photovoltaic 
(PV) array using the Stanford/EPRI.500X silicon cell is presented. 
Work objectives were the following: to identify an array concept 
with promise for economic viability; to develop preliminary com- 
ponent (subsystem) designs for such an array; and to identify key 
component developmental issues. The design criterion was mini- 
mum levelized busbar energy cost, BBEC. Design trade studies 
were based on variation of subsystem costs and a 15 cent/kWh 
(current dollars) target for BBEC. Subsystems design included the 
tracking support structure and the PV module. The module in- 
cludes the Fresnel lens parquet, the cell package, the backplate heat 
rejector, and the module housing. Estimated cost for the array is 
near the range of allowed costs established by BBEC target and 
balance-of-system cost estimates reported in Integrated Photovol- 
taic Central Station Conceptual Designs, EPRI AP-3264. 


15916 (EPRI-AP—3533) Laser recrystallization of com- 
pound semiconductor films. Final report. Chu, T.L.; Chu, 
S.C.; Jiang, C.L.; Lin, S.C.; Stokes, E.D.; Yu, J.M. (Poly 
Solar, Inc., Garland, TX (USA)). Jan 1985. 62p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303 $10.00. 
File Number T185920196. 

Considerable efforts have recently been directed to the re- 
search and development of thin polycrystallins film photovoltaic 
devices from direct gap semiconductors with the objective of pro- 
ducing low cost photovoltaic systems. The conversion efficiencies 
of thin film devices, in most cases, are considerably lower than 
those of corresponding single crystalline devices due to the grain 
boundary effects. Extensive investigations thus far have not devel- 
oped effective techniques to eliminate the grain boundary effects. 
The objective of this program is to determine the feasibility of 
using laser recrystallization for the passivation and reduction of 
grain boundaries in thin semiconductor films. The recrystallization 
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of thin films of cadmium telluride, gallium arsenide, indium phos- 
phide, and zinc phosphide using a pulsed (5 kHz) Nd:YAG laser 
has been investigated by scanning a laser beam over the specimen 
surface with successive overlapping scan lines. At a fixed scan rate, 


tive extent of decomposition is related to the dissociation pressure 
of the semiconductor at its melting point. For example, the disso- 
ciation pressure of gallium arsenide is considerably lower than that 


films have produced photovoltaic devices with improved character- 
oa 


(GKSS—84/E/36) Temperature of a em ee 
lated solar cell estimated from ambient air temperature and 
global radiation. Mengelkamp, H.T.; Nemsmann, U. (GKSS- 
a Geesthacht G.m.b. H., Geesthacht-Te- 
hude (Germany, F.R.)). 1984. 10p. (CONF-8406231—1). 

S (US Sales Only), PC A02/MF AOl1. File Number 
DE85750758. 

From 3. international conference on solar energy and exhibi- 
tion; Istanbul, Turkey (25 Jun 1984). 

During a ten month experiment the temperature, open-cir- 
cuit voltage and short-circuit current of a glass encapsulated silicon 
solar cell were measured as well as ambient air temperature, solar 
radiation and wind speed. The relation of cell- to air-temperature 
was found to be a linear function of global radiation with tempera- 
ture-depending coefficients. The cooling effect of wind speed is of 
minor importance. 


15918 (N—84-34793) Radiation — in silicon and gal- 
lium arsenide solar cells using isotropic and normally incident 
radiation. Anspaugh, B.E.; Do » R.G. Jet Propulsion 
Lab., Pasadena, CA (USA)). 84. 74p. (NASA-CR— 
174007; JPL-PUB—84-61). NTIS, 1S ap A0l. 

Several types of silicon and gallium arsenide solar cells were 
irradiated with protons with energies between 50 keV and 10 MeV 
at both normal and isotropic incidence. Damage coefficients for 
maximum power relative to 10 MeV were derived for these cells 
for both cases of omni-directional and normal incidence. The 
damage coefficients for the silicon cells were found to be somewhat 
lower than those quoted in the Solar Cell Radiation Handbook. 
These values were used to compute omni-directional damage coeffi- 
cients suitable for solar cells protected by coverglasses of practical 
thickness, which in turn were used to compute solar cell degrada- 
tion in two proton-dominated orbits. In spite of the difference in 
the low energy proton damage coefficients, the difference between 
the handbook prediction and the prediction using the newly de- 
rived values was negligible. Damage coefficients for GaAs solar 
cells for short circuit current, open circuit voltage, and maximum 
power were also computed relative to 10 MeV protons. They were 
used to predict cell degradation in the same two orbits and in a 
5600 nmi orbit. Results show the performance of the GaAs solar 
cells in these orbits to be superior to that of the Si cells. 


15919 (N—84-34795) San Marco D/L solar array system 
design and Diruscio, M.; Agneni, A.; Day, J.H. 
"Administration, Green- 
belt, MD (USA). Sen ie to te Fligh t Center). Jun 1984. 


Jr. (National Aeronautics and Space 


35p. (NASA-TM—86125). S, PC A03/MF AOl1. 

The design and performance of the solar array system for 
the San Marco D/L spacecraft is described in detail. The solar 
array system design is shown to be suitable for spacecraft which 
have elastically sensitized outer surfaces to measure aerodynamic 
forces. However, the performance of this solar array system is 
shown to be at least 30 percent less efficient than conventional 
spacecraft solar array designs. An on-board experiment to compare 
the in-flight performances of Si and GaAs solar cell panels is also 
described. Preflight performance data show that at beginning-c* 





solar illumination, 28 C and peak power output 
at last 20 percent less efficient than the GaAs 


15920 (NP—5770157) MIS inversion layer solar cells 
with dielectric SiN. Schoerner, R. (Erlang Fetaliaa) 2 
langen (Germany, F.R.). Technische Fakultaet). 2. 
Jul 1982. 160p. (in German). NTIS (US Sales Only), PC 
A08/MF A0O1. File Number DE85770157. 
The author describes the technology and physical properties 


charge density at the plasma-SiN/Si interface, its long-term stabili- 
ty, and the aluminium contact were optimized. The possibility of 
deterioration of the electric properties of the contact as a result of 
the subsequent process steps was investigated. The findings were 
applied in the production of a solar cell with comparatively high 
serial resistance and with efficiencies > 14% on mo 

and > 12% on polycrystalline material. 


15921 (PB—85-109312/XAB) Water a primary 
production in the Columbia River Final report. Frey, 
B.E.; Lara-Lara, R.; Small, L.F. (Oregon State Univ., Cor- 
vallis (USA)). Feb i984. 152p. NTIS, PC A08/MF AO1. 

Sponsored in part by National Oceanic and Atmospheric 
Administration, Rockville, MD, and Columbia River Estuary Study 
Taskforce, Astoria, OR. 

This document is one of a set of publications and other mate- 
rials produced by the Columbia River Estuary Data Development 
Program (CREDDP). CREDDP has two purposes: to increase un- 
derstanding of the ecology of the Columbia River Estuary and to 
provide information useful in making land and water use decisions. 
The program was initiated by local governments and citizens who 
saw a need for a better information base for use in managing natu- 
ral resources and in planning for development. The goals of these 
work units were to describe and map the productivity and biomass 
patterns of the estuary’s primary producers and to describe the rela- 
tionship of physical factors to primary producers and their produc- 
tivity levels. 


15922 (PB—85-113678/XAB) Preliminary review of bio- 
mass energy options in Costa Rica and the national alcohol 
fuel program. Summary report. Jones, J.L. (SRI Internation- 
al, Menlo CA (USA)). 30 Jan 1981. 16p. NTIS, PC 
A02/MF AOl 

Sponsored i in part by Forest Service, Washington, DC. 

For an agricultural, oil-importing country such as Costa 
Rica, the use of biomass as a source of transportation fuels is a 
topic of great interest. This analysis is intended to assist the Costa 
Rican government and USAID/CR to identify possible biomass 
energy projects. While emphasis is on technologies for converting 
biomass into liquid fuels, agronomic issues and alternative energy 
options are also explored. Costa Rica plans to build six facilities for 
converting biomass (primarily sugarcane, supplemented by molas- 
ses, cassava, and banana wastes) to hydrous ethanol. The following 
issues relating to biomass conversion technologies are identified: use 
of hydroelectrically powered drives in sugarcane processing to 
allow use of bagasse as a fuel; possible sources and costs of energy 
for converting starch crops like cassava to ethanol; the optimal 
method for treating stillage; and the feasibility of using fermentation 
reactors. No definitive recommendation on the scale of ethanol pro- 
duction is made due to the lack of an environmental impact assess- 
ment. Finally, with regard to nonalcohol renewable energy, several 
ideas warrant consideration: electrically powered mass transit; elec- 
tric cars; vehicle-mounted gasifiers operating on wood chips or pel- 
letized fuels produced from excess bagasse; anaerobic digestion of 
animal manure and other agricultural wastes; and energy recovery 
from municipal solid wastes. 


Se eee Energy transfer and photo- 

Seen S biomimetic solar conversion. Annual report, Oc- 

tober 1983-September 1984. Boxer, S.G. (Stanford Univ., 

CA (USA). rq of Chemistry). 30 Aug 1984. 15p. NTIS, 
PC A02/MF Ai 

ic ciiiaactacatili ania ia: 

tronic energy transfer has been tested in a completely defined, 
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three-dimensional array of chromophores. The molecular system 
consisted of a novel complex between a chromophore (chlorophyll) 
and a crystallographically defined macromolecule (apo-hemoglo- 
bin). Steady-state and time-resolved fluorescence measurements 
demonstrate unambiguously that singlet energy transfer is orienta- 
tion dependent. Concentration quenching, which would severely 
limit energy transport efficiency, was shown to require close mo- 
lecular contact and can therefore be completely avoided by rigid 
spacers. Quantitative analysis yields the orientation of the transition 
dipole moment for the first excited state of chlorophyll, a key phys- 
ical property required for the analysis of the structure of photosyn- 
thetic systems. Long-range electron transfer has been observed 
from an encapsulated chromophore excited singlet state to electron 
acceptors in solution. A rigidly connected donor/acceptor pair has 
been designed and synthesized for studies of electron transfer mech- 
anisms. An ultrasensitive apparatus has been constructed and tested 
to measure magnetic field effects on luminescent recombination in 
amorphous Si. 


15924 (PNL-SA—12403, pp 5-11) Overview of the 
Short-Rotation Woody Crops Dawson, D.H. (Oak 
Ridge National Lab., TN). Aug 1984. NTIS, PC A21/MF 
AOl. File Number DE85001151. (CONF-8405157—). 

From 16. biomass thermochemical conversion contractors 
meetin & Portland, OR, USA (8 May 1984). 

Short-Rotation Woody Crops Program (SRWCP) is 
sponsored by the U.S. Department of Energy's Biomass Energy Di- 
vision and is managed by the Environmental Sciences Division of 
the Oak Ridge National Laboratory. The three major objectives 
underlying the SRWCP research are to 1) minimize costs, 2) maxi- 
mize productivity and 3) optimize these two elements. Research in 
intensive culture of woody species has included intensive site prep- 
aration, weedy competition control, addition of nutrients, selection 
of superior genetypes and water management - i.e., irrigation or 
drainage. To date management parameters have been established 
for stand establishment alternatives, prototype harvesting equipment 
has been designed and developed, and possibilities of considerable 
increase in productivity over natural stands has been demonstrated. 
Economic studies have identified the most sensitive factor in the 
system. Future emphasis will be placed on limited scale-up plant- 
ings and systems and increased genetics research. 


15925 (SAND—84-7018) Design and development of a 

linear Fresnel lens air-cooled photovoltaic module and a 
aon photovoltaic collector array. (Entech, Inc., 
Dallas-Fort Worth rt, TX (USA)). ts 1985. Contract 
AC04-76DP00789. 124p. NTIS, PC A06/MF AOl1; 1; GPO 
Dep. File Number DE85006854. 

A summary description of the design development of a 
linear Fresnel lens air-cooled photovoltaic collector and a stand- 
alone photovoltaic collector array is presented. Module perform- 
ance is characterized by 12.9% electrical efficiency under oper- 
ational conditions (800 w/m?%, 20°C ambient temperature) and 
14.2% electrical efficiency at 28°C cell reference temperature. The 
stand-alone photovoltaic collector array design utilizes eight air- 
cooled photovoltaic modules and produces a peak output of 2680 
watts at 20°C ambient temperature and 1000 w/m? direct normal 
insolation. This corresponds to an overall array electrical efficiency 
of 12%. A prototype subscale array was fabricated and perform- 
ance tested and verified the stand-alone array concept. 


15926 (SERI/STR—211-2440) Polycrystalline semicon- 
modelling (CdS/ 


ductor heterojunction ‘CulnSe,). Final report. 
Boeer, K.W. (Delaware Univ., Newark (USA)). Nov 1984. 
Contract AC02-83CH10093. 50p. NTIS, PC A03/MF A0O1; 
1; GPO Dep. File Number DE85002913. 

Solution curves from numerical integration of transport-, 
continuity-, and Poisson equations are discussed describing the 
active part of the CdS/CulnSe, solar cell for a two-carrier, com- 
monly used band model, however with vanishing conduction band 
edge jump and zero interface recombination. Nevertheless, the re- 
sulting current voltage characteristics show V/sub oc/ and fill- 
factor with high saturation currents. Such behavior is typical for 
CdS/CulnSe:. One of the major reasons for this loss mechanism is 
the ambipolar diffusion of carriers from the highly illuminated 
region in CulnSe. near the interface into the adjacent, darker 
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region below, where substantial recombination takes place without 
compensating generation. Substantial improvement of V/sub oc/ 
and FF can be achieved by reducing the density of recombination 
centers there. 


15927 (SERI/STR—211-2446) Optimization of transpar- 
ent electrode for solar cell and chemical vapor deposition of 
amorphous silicon. Final technical report, 15 September 1980- 
30 March 1983. Gordon, R.; Proscia, J.; Ellis, F.; Kurtz, S. 
(Harvard Univ., Cambridge, MA (USA)). Oct 1984. Con- 
tract AC02-83CH10093. 92p. NTIS, PC AOS5/MF AOI; 1; 
GPO Dep. File Number DE85002923. 

Solar photovoltaic cell designs usually benefit from a front 
surface which is both transparent and highly conductive to electric- 
ity. A practical transparent electrode layer must also be durable, 
stable to weathering and sunlight, inexpensive, nontoxic, nonpollut- 
ing, and composed of sufficiently abundant materials to permit 
widespread use. A film of fluorine-doped tin oxide can meet all 
these requirements. This report presents a new process for deposit- 
ing fluorine-doped tin oxide films. Increasing the substrate tempera- 
ture was identified as a primary variable for obtaining better films. 
Deposition conditions for obtaining either smooth or rough films 
were identified, and the surface morphology was characterized by 
SEM photographs and by measurements of diffuse light scattering. 
Film growth rates were determined as a function of reactant con- 
centrations. A simple, reliable method was developed for measuring 
the interfacial or contact resistance between tin oxide and silicon. 
The contact resistance between highly conductive tin oxide films 
and highly doped silicon often exceeded 10 ohm-cm?, unacceptably 
high for efficient solar cell operation. Structures which incorporate 
a layer of highly doped, electrically conductive titanium oxide be- 
tween the tin oxide and the silicon showed much lower contact re- 
sistances, acceptable for efficient solar cells. 


15928 (SERI/STR—211-2466) High-efficiency, thin-film 
and multijunction solar cells. Final report, 1982. Fan, J.C.C. 
(Massachusetts Inst. of Tech., Lexington (USA). Lincoln 
Lab.). Nov 1984. Contract AC02-83CH10093. 25p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85002922. 

This report presents results of research conducted on multi- 
junction and thin-film solar cells. Epitaxial GaAs layers with a re- 
duced dislocation density have been grown on Ge-coated Si sub- 
strates by using a new technique involving multiple growth inter- 
rupts and thermal cycles. The open-circuit voltage of shallow-ho- 
mojunction solar cells fabricated in these GaAs layers was found to 
increase with the number of interrupts and thermal cycles. Small- 
area cells with conversion efficiencies up to 14% (AM1) have been 
obtained. In addition, monolithic tandem cells composed of a GaAs 
top cell and a Si bottom cell that are connected by a thin epitaxial 
Ge layer have been fabricated. 


15929 (SERI/STR—211-2467) High-efficiency, thin-film 
and multijunction solar cells. Annual report, 1983. Fan, 
J.C.C. (Massachusetts Inst. of Tech., Lexington (USA). Lin- 
coln Lab.). Nov 1984. Contract AC02-83CH10093. 57p. 
NTIS, PC A04/MF A0l; GPO Dep. File Number 
DE85002921. 

This report presents results of the first year of a three-year 
project to establish a foundation of scientific understanding of the 
material and device technologies required to prepare thin-film, 
single-crystalline solar cells using III-V compounds. The optimal 
designs of single-function and tandem cells are described. For 
single-junction cells, the optimal bandgap should be 1.50 eV. Gal- 
lium arsenide (GaAs), which has a bandgap of 1.43 eV, is close to 
the optimal value and should eventually have a one-sun practical 
AMI efficiency of 23 to 25%. For inexpensive two-cell tandem 
modules, Si bottom cells are much preferred. For such cells, at 
AMI, a top-cell energy gap of 1.75 to 1.80 eV is optimal for both 
two- and four-terminal structures. The GaAs-AlAs and GaAs-GaP 
systems are attractive candidates for the top cell. Significant ad- 
vances have been made in growing these ternary compounds. A 
new fabrication procedure for shallow homojunction solar cells has 
also been developed. 


14 SOLAR ENERGY 
» 1405 Solar Energy Conversion 


15930 (SERI/STR—211-2541) Research on high-efficien- 
cy, single-junction, monolithic thin-film amorphous 

solar cells. Semiannual technical progress report No. 1, 1 De- 
cember 1983-31 May 1984. Ashton, G.R.; Aspen, F.E.; Ja- 
cobson, R.L.; Jeffrey, F.R.; Shirck, J.R. (Minnesota Mining 
and a, St. Paul (USA). Electronic and Information 
Sector ). Nov 1984. Contract AC02-83CH10093. 53p. 
NTIS, PC A04/MF A011; GPO Dep. File Number 
DE85002907. 

This report presents results of the first six months of subcon- 
tracted research on high-efficiency, single-junction, monolithic thin- 
film amorphous silicon solar cells. In this work, facilities and labo- 
ratory procedures were established that are dedicated to the fabri- 
cation and evaluation of amorphous silicon films prepared by flow 
discharge deposition. Three glow-discharge deposition systems 
were set up for materials studies and device fabrication. Microcrys- 
talline film depositions onto 7059 glass as well as onto a polyimide 
substrate have been accomplished. The polyimide substrates have 
been evaluated with particular attention to analyzing surface de- 
fects. It has been learned that the quality of the intrinsic material is 
extremely sensitive to residual phosphorous contamination within 
the deposition systems. Parameter testing, which is designed to op- 
timize the systems, is an ongoing effort. Systems for depositing the 
stainless steel back contact as well as the indium tin oxide (ITO) 
front contact were also established. The design and construction 
features of a monolithic, series-connected amorphous silicon solar 
cell having a large area are also presented. 


15931 Spectral sensitization in an organic p-n junction 
photovoltaic cell, Harima, Y.; Yamashita, K.; Suzuki, H. 

ent of Environmental Science, Faculty of Integrat- 
ed and Sciences, Hiroshima University, Hiroshima 730, 
Japan). Applied Physics Letters; 45: No. 10, 1144-1145(15 
Nov 1984). 


Electric and photovoltaic characteristics of an orgainic p-n 
junction photovoltaic cell are described, where the p-type and n- 
type compounds used are phthalocyaninatozinc (II) (ZnPc) and 5, 
10, 15, 20 -tetra (3-pyridyl) porphyrin (TPyP), respectively. The p- 
n junction cell with a thin film of TPyP exhibited stronger spectral 
sensitization and better spectral match to a solar spectrum than the 
Schottky barrier cells using either TPyP and ZnPc. The energy 
conversion efficiency found was about 2% for monochromatic light 
at 430 nm. 


15932 Biomass and nutrient content of a 41-year-old lob- 
lolly pine (Pinus taeda L.) plantation on a poor site in South 
Carolina. Van Lear, D.H.; Waide, J.B.; Teuke, M.J. (Clem- 
son Univ., SC). Forest Science; 30: No. 2, 395-404(Jun 1984). 
Contract W-7405-ENG-26. 

Biomass and nutrient content regression equations were de- 
veloped from analyses of 16 loblolly pine trees growing in a 41- 
year-old plantation on a poor site in the upper Piedmont of South 
Carolina. Above-stump biomass of the stand, which had been 
thinned twice, averaged 109.6 t/ha. Nutrient concentrations were 
highest in the foliage and lowest in the wood. Nutrient content 
ranged from 10.4 kg/ha for P to 123.2 kg/ha for N. Crown compo- 
nents, with only 20 percent of the above-stump biomass, contained 
49 percent of the N, 45 percent of the P, 37 percent of the K, and 
36 percent of the Ca. Predictions of stand nutrient content were 
similar regardless of whether estimated by regression equations re- 
lating nutrient content of tree components to dbh or by multiplying 
predicted total biomass of each component by its average weighted 
nutrient concentration. Nutrient contents of other nearly mature 
loblolly pine plantations could be estimated by determining average 
weighted nutrient concentrations of biomass components by sam- 
pling a small number of trees and multiplying these values by stand 
dry weight as predicted from the presented biomass equations. 


15933 Electrolysis and electrocatalytic activity of Co.0Os; 
films. Chen, Y.W.D.; Noufi, R.N. (Solar Energy Research 
Inst., Golden, CO). Journal of the Electrochemical Society; 
131: No. 4, 731-735(Apr 1984). 

Smooth, compact, and bright films of nickel and cobalt 
oxides were prepared from 0.5M acetate aqueous solutions and 
electrodeposited onto platinum and graphite electrodes. Oxygen 
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evolution potentials in 1M NaOH at room temperature were about 
150-170 mV lower on nickel (III) oxide (NiO(OH)) and cobalt (III) 
oxide (Coz Os)-coated anodes than on bare anodes. Scanning elec- 
tron micrographs of NiO(OH) deposits showed no morphological 
change after extensive electrolysis, and electrocatalytic activity was 
stable in long-term controlled-potential coulometric electrolysis. 
However, the electrocatalytic activity of Co2Os showed initial 
decay followed by a fairly constant behavior. No visible change in 
the surface of the Co.0; deposit was observed after extensive elec- 
trolysis. 


15934 Conjunctive et 4 of soil warming and municipal 
waste water irrigation to enhance woody biomass production. 
DeWalle, D.R.; Sopper, W.E. (Pennsylvania State Univ., 
University Park). Energy in Agriculture; 2: No. 1, 37-50(Jul 
1983). Contract FG01-78ET20590. 

Effects of municipal waste water irrigation and soil warming 
on juvenile growth of hybrid poplar (Populus spp. L.), sycamore 
(Platanus occidentalis L.) and sweetgum (Liquidambar styraciflua 
L.) trees were evaluated after one or two growing seasons in cen- 
tral Pennsylvania. Soil warming was accomplished by circulating 
hot water through a buried pipe network to simulate a system for 
dissipation of waste heat from steam-electric power plants. Irriga- 
tion with 5 cm of municipal waste water per week significantly in- 
creased height and basal diameter of all species and hybrid poplar 
clones tested. Combination of soil warming and waste water irriga- 
tion only produced significantly greater growth responses com- 
pared to irrigation alone for sycamore and hybrid poplar clones 
NE-49 and NE-252. Woody biomass of mixed-clone hybrid poplar 
was increased after two growing seasons by 272% by waste water 
irrigation alone compared to control. Soil warming with irrigation 
increased woody biomass of sycamore by 223% after one growing 
compared to control. Although positive growth response to 
soil warming was species or clone specific, it was estimated that 
greatest biomass production for species and clones tested could be 
obtained with the combination of soil warming and waste water ir- 
rigation using hybrid poplar clone NE-49. 


15935 U.S. solar photovoltaics collector technology. Cos- 
togue, E.N.; Shimada, K. (Jet Propulsion Laboratory, Cali- 
fornia Institute of Technology, Pasadena, California). pp 
1395-1400 of Solar world congress. Vol. 3. Szokolay, S.V. 
— England; Pergamon Press (1983). (CONF-830839— 


From Solar world congress; Perth, Australia (15 Aug 1983). 

The U.S. Department of Energy National Photovoltaics Pro- 
gram has a goal to develop economic photovoltaic systems for ter- 
restrial applications. A key element of a photovoltaic system is the 
collector. Two types of collectors, flat-plate and concentrator, are 
being developed by the Jet Propulsion Laboratory (JPL) Flat-Plate 
Solar Array Project (FSA) and by Sandia National Laboratories 
Concentrator Collector Project. The JPL and Sandia collector de- 
velopment projects are coordinated by the JPL Technology Devel- 
opment and Applications Lead Center. The objectives of both 
projects are to develop technologies that industry can use for high- 
efficiency, long-life, mass producible collectors that can allow pho- 
tovoltaic systems to be cost competitive with other energy conver- 
sion technologies. The near-term targeted cost for collectors is 
$0.70/W /SUB p/ (1980 $). This paper presents an overview of the 
U.S. Photovoltaic collector research activities and the current 
status of research to achieve the program goals and objectives. 


15936 Flat-Plate Solar Array Project progress and plans. 
W.T. (et Pro — Laboratory, Pasadena, 


Callaghan, 
California). pp 1560-1564 of Solar world congress. Vol. 3. 
Szokolay, S.V. Oxford, England; Pergamon Press (1983). 
(CONF-830839—). 
From Solar world congress; Perth, Australia (15 Aug 1983). 
The Flat-Plate Solar Array Project (FSA), sponsored by the 
U.S. Department of Energy (DOE) and managed by the Jet Pro- 
pulsion Laboratory (JPL), has achieved technical progress in a 
broad range of activities since the last International Solar Energy 
Society meeting. 
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15937 Polycrystalline silicon forecast for the Photovol- 
taic Industry. Ferber, R.R.; Costogue, E.N. (Jet Propulsion 
Laboratory, California Institute of Technology, Pasadena, 
California). pp 2537-2542 of Solar World a Vol. 4. 
Szokolay, S.V. Oxford, England; Pergamon Press (1983). 
(CONF-830839—). 

From Solar world congress; Perth, Australia (15 Aug 1983). 

The objective of the U.S. Department of Energy's National 
Photovoltaics Program is to develop technology that industry can 
use for producing competitive photovoltaic systems (PV) for terres- 
trial applications. This is accomplished through (1) advanced re- 
search and development activities conducted by the Solar Energy 
Research Institute, and (2) research and development activities con- 
ducted by the Jet Propulsion Laboratory (JPL) Flat-Plate Solar 
Array Project (FSA) and by Sandia National Laboratories photo- 
voltaic projects under management coordination of the JPL Photo- 
voltaic Technology Development and Applications (TD&A) Lead 
Center. A central element of a photovoltaic system is the collector 
that contains the solar cells for converting the solar energy to elec- 
trical energy. Highpurity semiconductor-grade polycrystalline sili- 
con is essential for the production of high-efficiency photovoltaic 
cells. The ever-increasing demand for semiconductor devices, i.e., 
integrated circuits and power devices, brought about a concern for 
the availability of polycrystalline silicon for photovoltaic cells. 
Three surveys have been conducted by the JPL TD&A Lead 
Center to gather information on polycrystalline silicon refiners’ ca- 
pacity and future plans. This paper presents the results of these sur- 
veys, with emphasis on the 1983 update, summarizing both the 
market forecast for polycrystalline silicon and the free-world poly- 
crystalline production capacity forecast. 


15938 Agroforestry in Minnesota: a status report. Bergu- 
son, W.E.; Farnham, R.S.; Levar, T.E.; Sherf, D.B. (Univ. 
of Minnesota, St. Paul). pp 277-286 of International sympo- 
sium on peat utilization. Fuchsman, C.H.; Spigarelli, S.A. 
(eds.). Bemidji, MN, USA; Bemidji State University (1983). 
(CONF-8310170—). 

From International symposium on peat utilization; Bemidji, 
MN, USA (10 Oct 1983). 

Agroforestry can be defined as the application of traditional 
agronomic production practices to the culture of genetically im- 
proved tree species. This type of production system is characterized 
by 4 - 10 year rotations, close plant spacings, and vigorous res- 
prouting after cutting, allowing multiple harvests without replant- 
ing. Presently the University of Minnesota Soil Science Department 
is evaluating the suitability of Salix (willow) and Populus (poplar) 
to agroforestry for energy production on peatlands. The three mil- 
lion hectares of peatland constitute a large resource for the devel- 
opment of an agroforestry industry. This industry may contribute 
significantly to Minnesota’s production of alternative forms of 
energy. 6 references, 4 figures. 


15939 Photoactivity of polycrystalline a-Fe,O;3 electrodes 

doped with group IVA elements. Kennedy, J.H.; Anderman, 

M.; Shinar, R. (Univ. of California, Santa Barbara). Journal 

+ nN Electrochemical Society; 128: No. 11, 2371-2373(Nov 
81). 

Success in obtaining significant photocurrents with polycrys- 
talline, SiO2-doped a-Fe2O; photoanodes gave rise to a study of the 
photoelectrochemical properties of other group IVA elements as 
dopants. Recently, photochemical properties of SnO.- and CaO- 
doped a-Fe,Os electrodes were investigated elsewhere but only 1 
and 5% doping levels were studied. In the present work a-Fe2Os 
material was mixed with 0.002-5 at.% GeO: and SnO2 and with 
0.01-5 at.% (initial composition) PbO2. Emission spectroscopy and 
x-ray diffraction were used to check the initial and final doping 
levels and for the possible presence of two-phase materials. Photoe- 
lectrochemical results were compared to those obtained at Si(IV)- 
and TI(IV)-doped a-Fe2Os electrodes. 


15940 a-Fe,0O; photoanodes doped with silicon. Kennedy, 
J.H.; Shinar, R.; Ziegler, J.P. (Univ. of California, Santa 
Barbara). Journal of the Electrochemical Society; 127: No. 10, 
2307-2309(Oct 1980). 
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The effects of doping a high purity a-Fe,O; with varying 
amounts of SiOz are reported. The photocurrent of the Si-doped a- 
Fe,Os photoanodes at 0 V vs SCE increased with increasing Si 
content, but dark current also increased. Solutes in the electrolytes 
may play a significant role in modifying the photoresponse of the 
electrodes. 
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15941 (NUREG/CP—0053, pp 58-73) Statistical predic- 
tion of instantaneous residential electric demand. Anderson, 
D.J.; Collaros, G.J.; Enlow, E.W. (BDM Corp., Albuquer- 
que, NM). Jun 1984. NTIS, PC A09/MF A0O1 - GPO. File 
Number 1184016166. (CONF-8310248—; LA—10127-C). 

From 9. annual statistics symposium on national energy 
issues; Rockville, MD, USA (19 Oct 1983). 

Use of time-average residential electric-load data has been 
assumed to significantly under- or over-estimate photovoltaic- 
system performance measures. Based on a large sample of instanta- 
neous electric-load data, a statistical model was developed which 
converts real time-average load data into estimated instantaneous 
data. Periodic regression analysis, cluster analysis, and classification 
analysis were performed to characterize the instantaneous load 
data. The model was structured into an algorithm which was incor- 
porated into a photovoltaic-system-analysis simulation code. This 
simulation model was exercised to investigate the effects of instan- 
taneous versus time-average load data, with varying parameters, on 
residential photovoltaic-system performance. 6 references, 7 figures, 
4 tables. 


15942 (SAND—83-2601) Engineering evaluation summa- 
ry report for American Power Conversion Corporation Model 
UI-4000 utility-interactive residential photovoltaic power con- 
ditioning subsystem. Bower, W.; Brumley, F.B.; Petterson, 
B. (Sandia National Labs., Albuquerque, NM (USA)). Jan 
1985. Contract AC04-76DP00789. 57p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE85007051. 

This report summarizes the results of the engineering evalua- 
tion of the American Power Conversion Corporation (APCC) 
Model UI-4000 (SUNSINE) residential, photovoltaic power condi- 
tioning subsystem (PCS). PCS is rated at 4 kW ac output and oper- 
ates in the utility interactive mode with no provisions for energy 
storage. The evaluation examined PCS power flow and control, op- 
eration at temperature extremes, array and utility interface charac- 
teristics and interactions, PCS emanations and susceptibility to elec- 
trical noise. All testing was conducted at the Sandia National Lab- 
oratories PCS test facility in accordance with the Performance and 
Evaluation of Single-Phase Utility-Interactive Power Conditioners 
for Photovoltaic Applications (SAND83-1802) procedures. 


15943 Operational behavior of line-commutated photovol- 
taic systems on a distribution feeder. Ong, C.M. (School of 
Electrical Engineering Purdue University, West Lafayette, 
IN 47907). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Power Apparatus and Systems; PAS- 
103: No. 8, 2262-2268(Aug 1984). 

A study of the operational behavior of line-commutated in- 
verter photovoltaic systems on a distribution feeder has been con- 
ducted using a detailed three-phase representation. This paper sum- 
marizes and discusses the results obtained on the dynamic response 
of the photovoltaic systems to operating point changes, to load and 
line switchings, and to faults on the ac system. The paper also char- 
acterizes the harmonics generated by such systems operating under 
unbalanced voltage and network impedance conditions, and exam- 
ines the interaction between the inverter and the torsional modes of 
oscillations of nearby synchronous motor loads. 


15944 Nonimaging dielectric elements in second-stage 

concentrators for photovoltaic applications. Winston, R.; 
O’Gallagher, J. (University of Chicago, Enrico Fermi Insti- 
tute, Chicago, IL). pp 1401-1405 of Solar world congress. 
Vol. 3. Szokolay, S.V. Oxford, England; Pergamon Press 
(1983). (CONF-830839—). 
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From Solar world congress; Perth, Australia (15 Aug 1983). 

The concentration ratio achievable by a single focussing ele- 
ment falls short of the so-called “thermodynamic limit” by a factor 
of at least 4. A properly designed nonimaging dielectric secondary 
element optically coupled to a solar cell and placed near the focus 
of a primary lens can recover most of this short-fall and increase 
the thermodynamic limit itself by a factor of n? where n is the 
index of refraction of the dielectric material. A variety of solutions 
utilizing total internal reflection have been developed. The intro- 
duction of curvature in the front surface of the secondary results in 
lower material requirements and more favorable height to aperture 
ratios. Secondary geometric concentration ratios of 5x-10x are typi- 
cally achieved. 


Technology and economic status of concentrating 
sianeibthe systems in the United States. Herwig, L.O. 
(Dept. of Energy, <— Virginia). pp 1565- 571 of 
Solar world con a 3. Szokolay, S.V. Oxford, Eng- 
land; Pergamon (1983). (CONF- 830839—). 

From Solar world congress; Perth, Australia (15 Aug 1983). 

Delivered power from photovoltaic systems will have to be 
competitive with utility-supplied electricity in the medium to long 
term if photovoltaic systems are to provide a significant level of 
U.S. and world electricity production. The technical feasibility of 
both flat-plate and concentrator photovoltaic systems is well estab- 
lished, but advances in these systems must be made to reduce cost, 
increase efficiency and insure reliable operation and long lifetime. 
Progress in R&D on single-crystal silicon concentrator cells, mod- 
ules and systems based upon linear and point-focused Fresnel lens 
concentration continues to be very impressive. Solar to electric 
conversion efficiencies greater than 15% have been obtained for 
laboratory modules and greater than 10% for three present operat- 
ing systems. Nominal efficiencies of single-crystal silicon flat-plate 
modules and systems are about 13% for laboratory modules and 
about 8% for a large nzmber of operating systems. Because of the 
strong influence of module efficiency on the cost-performance char- 
acteristics of a photovoltaic system, the potential improvements in 
efficiency of concentrator systems make them a strong competitor 
to flatplate systems for producing low-cost delivered energy based 
upon potential increases in cell and module efficiencies and de- 
creases in cell costs. Longterm technical goals for concentrator cell 
and module efficiencies are in the range of 30 to 35% and 23 to 
29%, respectively. 
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15946 (DOE/JPL—1060-58, pp 63-72) Stirling engine 
ceramic heater head development. van Griethuysen, V.J. (Air 
Force Wright Aeronautical Labs., Wright-Patterson, OH). 1 
Feb 1983. NTIS, PC A14/MF AOl. File Number 
DE83011247. (CONF-821184—; JPL-PUB—83-2). 

From 4. parabolic dish solar thermal power program review 
meeting; Pasadena, CA, USA (30 Nov 1982). 

This paper presents the results of a program to develop a ce- 
ramic solar receiver/heater head for a kinematic Stirling engine. 
Ceramic heat receivers promise to alleviate several limitations char- 
acteristic of metallic heat receivers, namely high temperature creep, 
life and high cost strategic materials. Also, ceramic receivers may 
allow higher operating temperatures than their metallic counter- 
parts with increased system efficiencies. The objectives of the Ce- 
ramic Heater Head Development (CHHD) program were to deter- 
mine ceramic types and fabrication processes capable of meeting 
design requirements and to formulate further ceramic development 
requirements. The paper presents engine load requirements, materi- 
al coefficients of thermal expansion compatability, ceramic utiliza- 
tion for different heater and housing components and how the Stir- 
ling engine ceramic heater head power system will depend on the 
integration of Stirling engine, ceramic, heat transfer and structural 
requirements and limitations during further design efforts. Areas 
identified for further development include low conductivity ceram- 
ic materials that have approximately the same coefficients of ther- 
mal expansion as silicon carbide, silicon carbides with high and low 
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conductivities, and joining technology of ceramic to ceramic and 
ceramic to metal combinations. 


15947 (DOE/JPL—1060-58, pp 119-131) Results of 
Brayton module system trade studies. Nussdorfer, T.J.; Kes- 
seli, J.B. (Sanders Associates, Inc., Nashua, NH). 1 Feb 
1983. NTIS, PC Al4/MF AO1. File Number DE83011247. 
(CONF-821184—; JPL-PUB—83-2). 

From 4. parabolic dish solar thermal power program review 
ee, CA, USA (30 Nov 1982). a 

is study is concerned with the responsibility of configur- 

ing and testing a Parabolic Dish Module (PDM) for the purpose of 
converting solar energy to electric power. The PDM consists of a 
solar concentrator, receiver, Brayton cycle gas turbine, generator 
or alternator, recuperator, hybrid combustor and any additional 
subsystem necessary to complete the integration of the power 
module. An initial phase of this work recently completed involves 
trade-off studies and performance analyses of various system con- 
figurations. As presented here, this work has culminated in an inte- 
grated recommended program that utilizes for its initial experi- 
ments, components that are available, or soon to be available. The 
AiResearch subatmospheric gas turbine has been designated as an 
interim power plant to be interfaced with one of several competi- 
tive collector designs. 


15948 (DOE/JPL—1060-58, pp 133-143) Solar advance 
gas turbine Brayton power conversion assembly. n, B. 
(Garrett Turbine Engine Co., Phoenix, AZ). 1 Feb 1983. 
NTIS, PC A1l4/MF AOl. File Number DE83011247. 
(CONF-821184—; JPL-PUB—83-2). 

From 4. parabolic dish solar thermal power program review 
meeting; Pasadena, CA, USA (30 Nov 1982). 

solar advanced gas turbine Brayton power conversion 

assembly, SAGT-1A, is being developed by The Garrett Turbine 
Engine Company and Sanders Associates, Inc. Garrett has de- 
signed, fabricated and assembled the engine, generator and solar re- 
ceiver under DOE/JPL/NASA Contract DEN3-181. Further, all 
necessary ancillary equipment required for the feasibility tests at the 
JPL parabolic dish test facility has been completed and verified 
operational. The Brayton engine, SAFT-1, which will be used in 
the power conversion assembly, is approaching completion of re- 
quired development for use in SAFT-1A. To date, the engine has 
demonstrated operation over its entire speed range to 100,000 rpm 
and has produced 22 horsepower during initial performance testing. 
SAFT-1A power conversion assembly testing at the JPL parabolic 
dish test site is planned for early 1983 with initial system operation 
in late 1982 at Garrett in Phoenix, Arizona. 


15949 (DOE/JPL—1060-58, pp 155-159) Prospects for 


enhanced receiver efficiency. Owen, W.A. (Jet Propulsion 
Lab., Pasadena, CA). 1 Feb 1983. NTIS, PC A1l4/MF AOI. 
32) Number DE83011247. (CONF-821184—; JPL-PUB— 
From 4. parabolic dish solar thermal power program review 
meeting; Pasadena, CA, USA (30 Nov 1982). 
lar receivers are the link between the concentrated solar 
energy and the engine or process that utilizes the energy. While 
much time and effort have been expended on developing concentra- 
tors and heat engines, comparatively little has been spent on receiv- 
ers. This is probably due to the perception that they are inherently 
simple, low cost devices. Recent system studies however emphasize 
that receivers play just as important a role in system efficiency as 
the more complex components. Until recently, receivers were de- 
signed using conventional heat exchanger techniques. But when 
these designs were converted into hardware, none performed as 
well as expected with losses exceeding calculations by 5% to 50%. 
In retrospect, these often substantial differences are not surprising 
when the complexity of the receiver as a thermal system is assessed. 
In any complex system, analysis is difficult especially in finding 
omissions in the overall system analysis. Improvements in receiver 
efficiency and performance are discussed. 


15950 (DOE/JPL—1060-58, pp 39-53) Stirling module 
cooperative agreement: V: I. Washom, B. 1 Feb 1983. 
NTIS, PC A14/MF AOl. File Number DE83011247. 
a JPL-PUB—83-2). Contract FC04- 
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From 4. parabolic dish solar thermal power program review 
meeting; Pasadena, CA, USA (30 Nov 1982). 

e objectives of the program performed under this agree- 
ment are to design, fabricate, and evaluate the performance of an 
autonomous solar parabolic dish-Stirling module suitable for sale in 
specific markets. The program consists of four tasks: Market As- 
sessment and Conceptual Design, Detailed Design, Fabrication and 
Assembly, and Testing. Task 1 of this program consisted of three 
major activities: a privately funded market study to identify an 
early market for a dish-Stirling module and assess its commercial 
potential, preparation of a conceptual system and subsystem design 
to address this market, and preparation of an early sales implemen- 
tation plan involving team corporate commitment. The main body 
of this report, Section 2, contains a detailed description of these ac- 
tivities and their results and is organized accordingly. Section 1 
contains introductory material, a summary of major findings and 
conclusions, and the results of the first Utility Research Advisory 
Panel (URAP). Extremely detailed information supplementing sev- 
eral of the studies performed during Task 1 is contained in the ap- 
pendices. 


15951 (DOE/JPL—1060-58, pp 55-61) Testing of 4-95 
solar Stirling engine in test bed concentrator at Edwards Air 
Force Base. Nelving, H.G. 1 Feb 1983. NTIS, PC Al4/MF 
AOl. File Number DE83011247. (CONF-821184—; JPL- 
PUB—83-2). 

From 4. parabolic dish solar thermal power program review 
meeting; Pasadena, CA, USA (30 Nov 1982). 

This paper discusses the 4-95 solar Stirling engine tests in the 
test bed concentrator at the JPL test site, Edwards Air Force Base. 
The design of the power conversion unit, available hardware and 
advanced technology efforts are presented, with a special emphasis 
on the receiver system. The flux distribution and temperature distri- 
bution of the receiver are important parameters influencing the 
system performance. The test result evaluation shows maximum 
module performance, daily performance as well as a break down of 
component performance. Characteristics of transient operation are 
also shown. The highlights from the testing - 24 kW module power 
output, 27% overall efficiency, 33% Stirling power conversion unit 
efficiency - indicate the excellent module performance. Consequent- 
ly the solar Stirling engine used in a parabolic dish results in a 
module, competitive to other power generating systems, and espe- 
cially other solar systems. 


15952 (DOE/JPL—1060-58, pp 73-82) Status of the 
small community solar power system. Babbe, R.H. (Ford 
Aerospace & Communications Corp., Newport Beach, CA). 
1 Feb 1983. NTIS, PC A14/MF AOl. File Number 
DE83011247. (CONF-821184—; JPL-PUB—83-2). 
From 4. parabolic dish solar thermal power program review 
meeting; Pasadena, CA, USA (30 Nov 1982). 
is paper presents a summary of the Small Community 
Solar Thermal Power Experiment (SCSE). Emphasis is placed on 
the single power module being tested at the JPL Parabolic Dish 
Test Site, Edwards AFB, California. The power module consists of 
a regenerative, air-cooled 20 to 25 kW/sub e/ organic Rankine 
cycle (ORC) engine/generator unit and a cavity receiver mounted 
at the focus of the solar concentrator. Toluene is the working fluid 
and is heated in the receiver to 750°F before expanding across a 
single-stage axial flow turbine direct-coupled to a permanent 
magnet alternator (PMA). Other equipment includes a control sub- 
system designed for unattended operation and an energy transport 
subsystem utilizing a special inverter for voltage (load) control and 
conversion of dc to grid compatible ac power. The typical power 
output of the module for the Edwards tests was about 16 kW/sub 
e/ at 950 W/m? direct solar insolation; the net module efficiency at 
these conditions was 19.5%. Receiver efficiency was greater than 
95% and the net ORC power conversion unit efficiency (engine/ 
alternator/rectifier) was approximately 22%. The Edwards tests 
were the first demonstration of a control system designed for an 
unattended plant. The computers maintained stable operation under 
the most severe transients caused by commanding the closing and 
opening of a water-cooled plate at the entrance of the receiver. 
Multiple modules will be joined together electrically to form a 
Small Community Power Plant. The plans for this phase of the pro- 
gram are described. Companion papers give further information on 





2175 / ERA-10/9 


the results from the Edwards tests and the status of the control sub- 
system. References cited in this paper provide additional informa- 
tion on the SCSE program and hardware. 


15953 (DOE/JPL—1060-58, pp 83-94) Control system 
development for the small community solar power system. 
Fulton, D.G. (Ford Aerospace & Communications Corp., 
Newport Beach, CA). 1 Feb 1983. NTIS, PC A14/MF AO1. 
ma DE83011247. (CONF-821184—; JPL-PUB— 
83-2). 

From 4. parabolic dish solar thermal power program review 
meeting; Pasadena, CA, USA (30 Nov 1982). 

This paper describes the operation of the SCSE plant con- 
trol system. Emphasis is on the computer control functions of a 
single module with test results obtained from the demonstration 
performed at the JPL Parabolic Dish Test Site at Edwards Air 
Force Base. The extension of the logic for the control of a multi- 
ple-module automatically-controlled plant is also described. 


15954 (DOE/JPL—1060-58, pp 95-108) Test results for 
the small community solar power system. Boda, F.P. (Ford 
Aerospace & Communications Corp aan Beach, CA). 
1 Feb 1983. NTIS, PC Al4/MP AOl. File Number 
DE83011247. (CONF- 821184—; JPL-PUB—83-2). 

From 4. parabolic dish solar thermal power program review 
meeting; Pasadena, CA, USA (30 Nov 1982). 

This paper describes the testing which has been conducted 
to date on an organic Rankine cycle (ORC) power module and an- 
cillary equipment as part of the Small Community Solar Thermal 
Power Experiment (SCSE) program. The power module consists of 
an air-cooled, regenerative 20 kw/sub e/ turbo-alternator system 
coupled to a cavity-type receiver (boiler), all mounted at the focus 
of a parabolic dish concentrator. The ancillary equipment includes 
a complete computer-based plant control subsystem and an electri- 
cal transport/conditioning subsystem with voltage control and grid 
interface capability. Development testing of individual components 
and Qualification testing of major subsystems began in 1981. Full- 
up system testing on the sun was conducted in February and March 
of 1982 at the JPL Parabolic Dish Test Site (PDTS) utilizing the 11 
meter Test Bed Concentrator (TBC). Computer plots of typical 
data from these tests are presented in graphical form. These data 
show the power module operation to be completely stable with ex- 
cellent control of fluid temperature, pressure, flow, turbine speed 
and output voltage. 


15955 (DOE/JPL—1060-58, pp 109-117) Solar tests of 
materials for protection from walk-off Jaffe, L.D. 
(Jet Propulsion Lab., Pasadena, CA). 1 Feb 1983. NTIS, PC 
A14/MF AO1. File Number DE83011247. (CONF-821184— 
; JPL-PUB—83-2). 

From 4. parabolic dish solar thermal power program review 
meeting; Pasadena, CA, USA (30 Nov 1982). 

In parabolic dish solar concentrator systems, walk-off of the 
spot of concentrated sunlight can be a hazard in case of equipment 
or other malfunction that causes the concentrator to stop following 
the sun. The use of protective materials that can withstand expo- 
sure to walk-off conditions without active cooling provides certain 
advantages. A test program to evaluate possible materials was, 
therefore, carried out. Each test consisted of exposure to concen- 
trated sunlight at a peak flux of about 7000 kW/m? for a time of 15 
minutes. Types of materials tested included alumina, zirconia, mull- 
ite, silica, silicon carbide, graphite, aluminum, and copper. Of these, 
the only material that neither cracked nor melted was grade G-90 
graphite, a premium grade. Grade CS graphite, a much cheaper 
commercial grade, cracked half-way across in each test, but did not 
fall apart. With proper design this grade should probably perform 
satisfactorily as a walk-off shield. Both of these grades are medium- 
grain extruded graphites. The only other material tested which ap- 
peared promising was high-purity slip-cast silica. The one sample 
available survived four minutes before the test was terminated due 
to a deficiency in the test set-up. Further testing of similar material 
is probably worthwhile. 
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15956 (DOE/JPL—1060-58, pp 145-154) Distributed 
solar/gas Brayton engine assessment. Rousseau, J. (AiRe- 
search Manufac Co., Torrance, CA). 1 Feb 1983. 
NTIS, PC Al4, AOl. File Number DE83011247. 
(CONF-821184—; JPL-PUB—83-2). 

_ From 4. parabolic dish solar thermal power program review 

Pasadena, CA, USA (30 Nov 1982). 

A 10-ton gas-fired heat pump is described. This system fea- 
tures a highly efficient Brayton-cycle engine driving the centrifugal 
compressor of a reversible vapor-compression heat pump. The 
engine is subatmospheric and the natural gas fuel is combusted at 
atmospheric pressure. Pertinent performance data are listed for the 
cooling mode of operation. The power delivered by the engine is 
estimated at 10.3 hp, at the conditions shown. The investigations 
concern the commercial feasibility of solarizing this heat pump. As 
work progressed, the scope of the program was expanded to in- 
clude other system configurations, which led to the evaluation of a 
hybrid cogeneration system. 


15957 (DOE/JPL—1060-58, pp 161-168) Parabolic dish 
concentrator (PDC-1) development. Sobczak, I.F.; Thostesen, 
& Communications Corp., Ne 
; eb 1983. NTIS, PC Al4/MF AO0Ol. File 
Number DE83011247. (CONF-821184—; JPL-PUB—83-2). 
From 4. parabolic dish solar thermal power program review 
——— CA, USA (30 Nov 1982). 
status of the 12 meter parabolic dish concentrator 
planned for use with the Small Community Solar Thermal Power 
System under concurrent development by Ford Aerospace for the 
Jet Propulsion Laboratory is described. The PDC-1 unit, designed 
by the General Electric Company, features a plastic reflector 
bonded to glass reinforced plastic sandwich gores. An elevation- 
over-azimuth mount fabricated of structural steel and thin-walled 
tubing is driven by a cable and drum arrangement powered by a 
pair of variable speed motors. The concentrator was fabricated and 
erected at the Parabolic Dish Test Site by Ford Aerospace under 
JPL contract. The reflective panels and the control/tracking sub- 
system were procured under separate contract by JPL. 


15958 (DOE/JPL— 1060-58, pp 169-175) PDC-1 control 
Stalkamp, J. (Jet Propulsion Lab., Pasadena, CA). 1 


system. 
Feb 1983. S, PC A1l14/MF AOl. File Number 
DE83011247. (CONF-821184—; JPL-PUB—83-2). 

From 4. parabolic dish solar thermal power program review 
meeting; Pasadena, CA, USA (30 Nov 1982). 

A progress report and brief technical description of the con- 
trol system for the Parabolic Dish Concentrator (PDC-1) currently 
being assembled at the test site at the JPL facility at Edwards Air 
Force Base, California are presented. The control system was de- 
signed by General Electric at Valley Forge, Pennsylvania. Original- 
ly there were to be three Concentrator Control Units (CCUs) oper- 
ated from one master or host computer; however, only one set of 
hardware was eventually manufactured. This set of equipment was 
sent to JPL in the last months of 1981. Checkout at JPL was start- 
ed in January 1982. Numerous changes were made. Many were 
small and trivial and were the natural results of a checkout proce- 
dure independent of where or by whom the task was done. There 
were several significant changes; for example, in the way messages 
were handled between the host computer and the CCU micro-proc- 
essor, the master speed and direction control relay interface, and 
the ephemeris calculation details. Capability for control of three 
units was not implemented, although this could be restored at a 
later time. 


15959 (DOE/JPL— 1060-58, pp 177-186) PDC-1 optical 
testing. Dennison, E.W.; Argoud, M.J. (Jet Propulsion Lab., 
Pasadena, CA). 1 Feb 1983. NTIS, PC Al4/MF AO1. File 
Number DE83011247. (CONF-821184—; JPL-PUB—83-2). 
From 4. parabolic dish solar thermal power program review 
Pasadena, CA, USA (30 Nov 1982). 
ing the development of the first JPL parabolic dish con- 
centrator (PDC-1), an optical test program was used to determine 
the image forming characteristics of the reflecting panels and pro- 
vide data for estimating the concentrator thermal performance. The 
first optical tests of the prototype panels were made in the JPL 25 
ft. space simulator during the summer of 1981. Twelve of the final 





panel installation procedure. A cold water cavity calorimeter will 
be used for the final evaluation of the concentrator. However, all of 
the data now available indicates that the PDC-1 will have satisfac- 
tory imaging characteristics. 


15960 (DOE/JPL—1060-58, pp 187-193) Commercial- 
ization of solar energy resources. Gould, W.R. (Southern 
California Edison, Rosemead). 1 Feb 1983. NTIS, PC Al4/ 
MF AOl. File Number DE83011247. (CONF-821184—; 
JPL-PUB—83-2). 
From 4. parabolic dish solar thermal power program review 
menting, Soeninnn. ragga ae ae USA (30 Nov 1982). 
forts by Sou ifornia Edison to commercialize 
stadia auncucusaaen Current solar research and de- 
velopment projects cover a broad ranging from dendritic 
web and multilayer solar cells to a 100 MW solar central receiver 
plant. Other solar projects include advanced concentrators, salt- 


15961 (DOE/JPL— 1060-58, pp 195-207) Stirling module 
concentrator - Vanguard I. Hagen, T. (Advanco Corp., El 
Sequndo, CA). 1 Feb 1983. IS, PC Al4/MF AO. ‘File 
Number DE83011247. (CONF-821184—; JPL-PUB—83-2). 
Contract FC04-82AL16333. 

From 4. parabolic dish solar thermal power program review 
ae CA, = (30 Nov 1982). 

-Stirling mod concentrator is dis- 
cussed. The pine lac flux of the concentrator is shown. The 
mirror layout is shown and the design wind looks at different oper- 
ating conditions specified. Types of footings methods for protec- 
tion, tracking system control unit, and supervisory controls are dis- 
cussed. 


15962 (DOE/JPL—1060-58, pp sa Transmittance- 
optimized, point focus Fresnel lens concentrator. 
O'Neill, M.J.; Goldberg, V.R.; Muzzy, OB. (E-Systems, 
Inc., Dallas, TX). 1 Feb 1983. NTIS, PC Al4/MF AOl1. 
—— DE83011247. (CONF-821184—; JPL-PUB— 
From 4. parabolic dish solar thermal power program review 


meeting; Pasadena, CA, USA = Nov 1982). 

A point-focus Fresnel lens solar concentrator for high-tem- 
perature solar thermal energy system applications is described. The 
concentrator utilizes a transmittance-optimized, short-focal-length, 
dome-shaped refractive Fresnel lens as the optical element. This 
unique, patented concentrator combines both excellent optical per- 
formance and a large tolerance for manufacturing, deflection, and 
tracking errors. The conceptual design of an 11-meter diameter 
concentrator which should provide an overall collector efficiency 
of about 70% at an 815°C receiver operating temperature and a 
1500X geometric concentration ratio is described. A review of the 
Fresnel concentrator development program is presented, including 
a description of the concentrator, a summary of its expected per- 
formance, the key features of the lens, a parquet approach to lens 
manufacturing, a description of a prototype lens panel, and a dis- 
cussion of the ongoing prototype test program. 


15963 (DOE/JPL—1060-58, pp 221-233) Non-imaging 
secondary concentrators. Winston, R.; O' er, J. (Univ. 
of Chicago, IL). 1 Feb 1983. NTIS, PC Al4, A01. File 
Number DE83011247. (CONF-821184—; JPL-PUB—83-2). 
_ From 4. parabolic dish solar thermal power program review 
Pasadena, CA, USA (30 Nov 1982). 
concentrators deployed at the focal plane of a 
parabolic dish can significantly increase the system concentration 
ratio or alternatively decrease the tolerance requirement. Several 
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trumpet shaped radiation flow line concentrators were tested with 
the JPL Test Bed Concentrator at the Parabolic Dish Test Site in 
the Mojave Desert. Primary flux inside an 8 inch diameter circle 
was redirected into 5 1/2 inches with an efficiency exceeding 96%. 
A power gain of 30% was observed. 


15964 (DOE/JPL—1060-58, pp 235-245) Solar thermal 
technology: potential impacts on environmental quality and 
petroleum imports. Gates, W.R. (Jet Propulsion Lab., Pasa- 
dena, CA). 1 Feb 1983. NTIS, PC Al4/MF AOl. File 
Number DE83011247. (CONF-821184—; JPL-PUB—83-2). 

From 4. parabolic dish solar thermal power program review 
meeting; Pasadena, CA, USA (30 Nov 1982). 

Work conducted at the Jet Propulsion Laboratory (JPL) 
during 1982 in support of the Department of Energy's (DOE) Solar 
Thermal Technology Program is described. A brief overview of 
the benefit assessment methodology is presented. Following this 
overview, results are presented for three of the potential impacts 
associated with an expanding, cost-competitive solar thermal elec- 
tric industry: energy cost savings, environmental impacts, and pe- 
troleum import impacts. The implications these results have regard- 
ing federal participation in the development of Solar Thermal 
Technologies are discussed. Particular emphasis is given to the role 
of the Federal Business Energy Tax Credit and Federal funding for 
Research and Development. 


15965 (DOE/JPL—1060-58, pp 247-263) Impact of the 
Federal energy tax credit on the solar thermal industry and 
government revenue. Habib-agahi, H. (Jet Propulsion Lab., 
Pasadena, CA). 1 Feb 1983. NTIS, PC Al4/MF AO1. File 
Number DE83011247. (CONF-821184—; JPL-PUB—83-2). 

From 4. parabolic dish solar thermal power program review 
—— Pasadena, CA, USA (30 Nov 1982). 

An analysis of the impact of the Federal energy tax credit 
on the solar thermal industry and Federal income tax revenues is 
presented. The analysis indicates that extending the federal energy 
tax credit beyond 1985 is necessary for the establishment of a viable 
solar thermal electric industry. The analysis is of the investment in 
solar thermal technologies by limited partnerships as this type of 
ownership can make the most use of existing tax laws. The results 
of this study show that during the early stages of industry develop- 
ment, when system costs are still at high levels, assumed to be 
about $4000/kWe, there will be no investment without the energy 
tax credit. With the extension of the energy tax credit, investment 
begins to look attractive to owners requiring a return of 18% or 
greater on their investment at a debt to total investment ratio of 
36% or more. The less equity required of an owner, the more at- 
tractive the investment looks, assuming debt financing would be 
available. However, repayment assurances such as coverage ratios 
required by conventional lenders make it unlikely that a debt frac- 
tion higher than 50% should ever be reasonably considered. As the 
industry matures and capital costs drop to $2200/kWe, an investor 
requiring a 20% return may be persuaded to invest at debt fractions 
as low as 25%. The return becomes greater both with an increase 
in the debt fraction and the extension of the energy tax credit, as- 
suming no variation in the interest rate. 


15966 (DOE/JPL— 1060-58, pp 265-273) Advantages of 
Large Parabolic Dish Systems for power generation. Sutsch, 
A.G. (Inst. for Computer-Assisted Research in Astronomy, 
Alterswil, Switzerland). 1 Feb 1983. NTIS, PC Al4/MF 
AOl. File Number DE83011247. (CONF-821184—; JPL- 
PUB—83-2). 
_ From 4. parabolic dish solar thermal power program review 
mi Pasadena, CA, USA (30 Nov 1982). 
advantages of the Large Parabolic Dish System-LPDS 
over other competing solar thermal power plants are discussed: ab- 
sence of all cosine losses resulting in higher net power output 
(annual kWh) throughout the year, even heat flux distribution in 
the important component, the receiver; proven technology transfer 
into solar receivers stemming from 25 years experience in high tem- 
perature material behaviour using the Bammert-Criteria for design 
parameters; multi-purpose, 24 hour continuous electricity produc- 
tion via a thermal storage unit; industrial process heat utilization 
either at high temperature (950°C) or as waste heat from the tur- 
bine exhaust (100 to 300°C); communication benefits using the dish 
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as an antenna during non-sunshine hours for telephone, telex, etc. as 
an earth station or direct line communication; high plant efficiency 
due to high process temperature (950°C) resulting from high con- 
centration ratios in the focal plane area of the parabolic dish. These 
advantages make the LPDS a desirable system choice for the isolat- 
ed load market and developing countries. 


15967 (DOE/JPL— 1060-58, PP 275-282) eee 

of lightweight dish concentrators in combination wi 

piston Stirling engines. Kleinwaechter, J. (Bomin "hae 

Loerrach, Germany). 1 Feb 1983. NTIS, PC Al4/MF AO1. 

a2) Number DE83011247. (CONF-821 184—; JPL-PUB— 
From 4. parabolic dish solar thermal power program review 

— lena, CA, USA (30 Nov 1982). 

e reasons for high investment costs for solar power plants 
are discussed. The determining factor for a lower priced solar plant 
is extremely lightweight construction of the systems collecting the 
sunlight. The principal component of the power plant are large foil- 
membrane mirrors. These lightweight mirrors are protected against 
wind and weather by transparent protective domes and consentrate 
sunlight directly on a novel type Stirling hot air generator, trans- 
forming the concentrated sunlight directly into alternating current. 


15968 (DOE/JPL—1060-58, 297-298) Solar power 
for Israel. Roy, A.; Izygon, M.; Hoffman, S. (Ben Gurion 
Univ. of the Negev, Beer Sheva, Israel). 1 Feb 1983. NTIS, 
PC Al4/MF A0Ol. File Number DE83011247. (CONF- 
821184—; JPL-PUB—83-2). 
From 4. parabolic dish solar thermal power program review 
ym - CA, USA (30 Nov 1982). 
¢ development of parabolic dish thermal power plants in 
Israel is discussed. The design of relatively small dishes, e.g., 3- 
4m(dia) to be constructed from locally available materials and by 
simple production methods are planned. Five to ten such dishes in a 
row should not require extensive piping and such a row may re- 
place one of the more customary, large dishes (7-11m.dia). It will 
be designed for easy maintenance, and probably also with capabili- 
ties for periodic alignment or replacement of mirrors. The cost- 
competitiveness of the system based on this concept will be com- 
pared with others by techno-economic models in which the annual 
(life-cycle) cost plus maintenance, and the efficiency for each sub- 
system, are defined and verified. 


15969 (DOE/JPL—1060-58, pp 299-317) White Cliffs 
solar power station. Kaneff, S. (Australian National Univ., 
Canberra). 1 Feb 1983. NTIS, PC A1l4/MF AOl. File 
Number DE83011247. (CONF-821184—; JPL-PUB—83-2). 

From 4. parabolic dish solar thermal power program review 
meeting; Pasadena, CA, USA (30 Nov 1982). 

e use of concentrating collectors in long-term project on 
solar thermochemical power systems is discussed. The advantages 
of such systems reside in the potential for storage, both short- and 
long-term and the relatively lossless transport of energy from a col- 
lector field to a central plant, coupled with the long term prospects 
for using such systems to produce various energy rich products in a 
relatively benign manner. Various concepts have been explored 
over the years whereby manufacturing imperfections of the ele- 
ments of an array can be more economically compensated by com- 
puter control than by more precise manufacture. 


15970 (SAND—84-8182) 10 MWe Solar Thermal Central 
Receiver Pilot Plant Mode 6: storage discharging perform- 
ance test procedure 1160. Joy, M.L. (McDonnell —— 
Astronautics Co., Huntington Beach, CA (USA)). 

1984. Contract AC04-76DR00789. 133p. NTIS, PC A07/ 
MF AOl1; 1; GPO Dep. File Number DE85005865. 

The overall objective of the 1160 test series is to demon- 
strate satisfactory Mode 6 (storage discharging) operation in all 
possible control/operating configurations associated with this mode. 
The tests are also to verify published operating procedures or to 
modify the procedures as required. Another objective is to gather 
limited plant performance data. The acceptance criteria for these 
tests, limits and precautions, equipment, and all the procedures are 
listed. (LEW) 
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Douglas i 
h, CA (USA)). Dec 1984. Contract AC04- 
. NTIS, PC A07/MF A011; 1; GPO Dep. 
5005798. 

The objective of the thermal storage unit bed conditioning 
procedure is to heat the thermal storage media (rock, sand, and oil) 
in the unit to 250°F to 300°F in order to remove all water in the 
bed and enable oil circulation at higher flows and temperatures to 
remove contamination and sediment from the oil. The general ob- 
jectives of the 1040B series preoperational tests are to: verify the 
process operation of solar specific portions of the plant; develop the 
control functions and/or field tune the individual plant controllers; 
and verify selected portions of the plant operating procedures. Por- 
tions of this procedure are designed to gather basic data required to 
develop and refine the basic control functions. The procedures, ac- 
ceptance criteria, limits and precautions, and equipment for both 
the bed conditioning and controls test are listed. (LEW) 


76DR 89. 1 
File Number D 


15972 (SAND—84-8185) 10 MWe Solar Thermal Central 
Receiver Pilot Plant Mode 1: turbine = a 


AC04-76DR 89. 122p. NTIS, PC A06/MF AO}; 
Dep. File Number D 5005797. 

The purpose of this test is to demonstrate satisfactory Mode 
1 turbine operation in all possible control/operating configurations 
associated with the mode. The procedure also verifies published op- 
erating procedures or allows procedure modification as required to 
satisfy the operating intent of the plant. The test includes initial 
setup and warmup, turbine properating trip tests, turbine startup 
and generator synchronization, control transfer tests, high power 
operation and performance test, gradual transition to low power, 
low power performance test, water/steam system controls tests, 
rapid transition tests between high and low power, cloud induced 
transient test, and turbine trip test. Procedures, acceptance criteria, 
test equipment, and limits and precautions are listed. (LEW) 


1408 Ocean Energy Systems 


Nihous, G.; Hoech, J. (EG and G/Washingto yti 
Services Center, Inc., Berkeley, CA (USA)). Aug 1984. 
163p. NTIS, PC A08/MF AO1. 

See also PB85-120517. Sponsored in part by National Ocean- 
ic and Atmospheric Administration, Rockville, MD. 

Upon completion of the data acquisition phase of the pro- 
gram, Kentron International, Inc., was tasked with reformatting the 
data records. Subsequent to the completion of Kentron’s work and 
in further preparation for the actual analysis of data, the authors 
were tasked to review their Reformatting Work. 


15974 (PB—85-120517/XAB) Review of environmental, 
barge, and pipe time history records from the OTEC CWP at- 
sea test, April-May 1983. Volume 2. Tabulation of statistical 
parameters for seven oon tabular and graphical display of 
selected parameters. L.; Nihous, G.; Hoech, J. (EG 
and G/Washington, ytical Services Center, Inc., Berke- 
ley, CA (USA)). Aug 1984. 373p. NTIS, PC ‘A16/MF AOl. 

See also PB85-120509. Sponsored in part by National Ocean- 
ic and Atmospheric Administration, Rockville, MD. 

The display of statistical parameters for runs selected in Sec- 
tion 3.0 of Volume 1 is presented in this Volume 2. The procedures 
for data display and the interpretation are given in Volume 1. Ideal- 
ly, the contents of this volume should have been appendices to 
Volume 1; however, the resulting number of pages dictated a sepa- 
rate publication. 
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15975 Ocean Thermal Energy Conversion-materials 
issues. Darby, J.B. (Argonne National ag ney Ar- 
gonne, IL). Journal of Materials for Energy Systems; 6: No. 
2, 130-137(Sep 1984). 

The Ocean Thermal Energy Conversion (OTEC) Program, 
in the Ocean Energy Technology Division of the U.S. Department 
of Energy, is concerned with the development of options that can 
be utilized to extract and distribute significant amounts of energy 
from the ocean. The biofouling control and materials portion of the 
program is concerned with the development of effective and envi- 
ronmentally acceptable methods to minimize biofouling and corro- 
sion in high thermal conductivity materials suitable for use in heat 
exchangers and condensers. The mechanical and chemical tech- 
niques employed for biofouling control is reviewed and the recent 
success with chlorination is presented. The corrosion of aluminum 
alloys, copper alloys, stainless steel, stainless alloys, and titanium in 
near-surface warm and deep cold water is examined with emphasis 
on aluminum alloys. The major materials issues are reviewed with 
emphasis on lifetime and cost. 


1409 Solar Thermal Utilization 
REFER ALSO TO CITATION(S) 15827, 15865, 15898, 16324, 16480 


15976 (AD-A—147181/2/XAB) Development of —— 
and economic parameters for passive solar systems. Master 

thesis. Woods, R.A.; Harrison, M.P. (Air Force Inst. of 
Tech., Wright-Patterson AFB, OH (USA). School of Sys- 
tems and Logistics). Sep 1984. 228p. NTIS, PC All/MF 
AOl. 

In order to reach the energy consumption goals established 
by executive Order 12003 and Public Law 95-356, the Air Force 
must integrate conservation measures with present technology. This 
analysis generates target design and economic parameters for one 
such technology - passive solar systems. This thesis provides the 
Air Force design manager with a three phase method of determin- 
ing the economic feasibility of passive solar heating for a given 
Military Construction Project. In the first phase, guidelines are pre- 
sented for preliminary sizing insulation levels and solar collection 
(glazing) area based on the building location and size. Next, the 
second phase presented a quantitative energy analysis to achieve an 
accurate estimate of the energy savings of a passive solar building 
using the guidelines from the first phase. Finally, the third phase 
presented a method for economic analysis of passive solar systems 
using life-cycle costing. This method determines whether the 
energy savings justifies the incremental increase in construction 
cost based on a 25 year payback period. 


15977 (DOE/CS/30331—T1) Passive solar commercial 
buildings, Phases II and III: Blake Avenue College Center. 
Final report. (Colorado Mountain Coll., Glenwood Springs 
(USA)). 10 Oct 1984. Contract FC02- 80CS30331. S7p. 
NTIS, PC A04/MF A0Ol; 1; GPO Dep. File Number 
DE85005977. 


The project reported was to construct and occupy an admin- 


istrative and educational facility for the Colorado Mountain Col-: 


lege that addresses the issues of energy efficiency, passive solar 
heating and cooling, and natural daylighting without these aspects 
controlling the design. Building performance is analyzed from the 
data available from three years of utility bills. Comments are pro- 
vided from both the owner's and the designer's perspective. The 
passive solar portion of the building contains an atritum and a 
Trombe wall. (LEW) 


15978 (DOE/CS/69095—5) Energy Alternatives. Volume 
2, No. 7. Mielke, G. (ed.). (Illinois Dept. of Energy and 
Natural Resources, Springfield (USA)). Jul 1984. Gacheeet 
FG02-80CS69095. 9p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85006049. 

Several projects undertaken by local government bodies in 
Illinois using solar energy to heat buildings and swimming pools are 
described briefly. Also described is a privately owned facility for 
burning municipal solid waste and using the heat to generate elec- 
tricity. (LEW) 
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15979 (DOE/R1/22243—T1) Solar/subambient heating 
system, Part I. Final report. Heinig, C.S. (Intertide Corp., 
South Harpswell, ME oe 1985]. Contract FG41- 
81R122243. 22p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number 1DE85006030. 

A solar/subambient seawater heating system was designed 
and intalled at the Intertide Corporation shellfish hatchery located 
in Harpswell, Maine in February of 1982. Data was collected on 
the performance of the unit over two operating seasons. Results 
show up to 72.6% and 66.1% greater efficiency over direct electri- 
cal heating and gas heating, respectively, on given months. Howev- 
er, the high initial cost of installation results in an extensive pay- 
back period in short to moderate running time applications. Modifi- 
cations, and alternative designs are discussed. 


15980 (DOE/R1/23274—T1) Shellfish mariculture facili- 
ty which employs passive solar heating and heat pump sys- 
tems. Performance and cost analysis study. Final report. 
Zoto, G.A.; Krabach, M.H. (New England Aquarium 
Corp., Boston, MA (USA). Edgerton Research Lab.; Kra- 
bach (Michael H.), Cumberland, RI (USA)). Jun 1984. Con- 
tract FG41-81R123274. 100p. NTIS, PC AOS/MF AOI); 1; 
GPO Dep. File Number DE85006031. 

This report incorporates operations data such as clam 
growth rates, clam biomass buildup, water volume, and algal food 
requirements compiled while developing a year-round production 
schedule for production of hard clam seed. The facility includes a 
passive solar hatchery and heat pump. Three major areas which 
affect development of energy-efficient mariculture are addressed: 
biological operation parameters, energy requirements, and system 
economics. (LEW) 


15981 (DOE/SF/11662—1) Direct flux solar chemical 
reactors. Project 61065 final report, September 27, 1983-Jan- 
uary 31, 1984. Yudow, B.D.; Schreiber, J.D.; Carty, R.H.; 
Remick, R.J. (Institute of Gas Technology, Chicago, IL 
(USA)). 1984. Contract AC03-82SF11662. 307p. NTIS, 
SC AlaME A01; 1; GPO Dep. File Number DE85001323. 
The objective of the direct flux reactor project was to deter- 
mine the technical feasibility, utility, and practicality of using direct 
flux solar chemical reactors to operate thermochemical processes 
on a commercial scale. The issues are whether it is possible to uti- 
lize direct flux reactors for chemical processing, and, if so, are the 
benefits compelling enough to justify their development and com- 
mercialization. The study focused on two solar reactor configura- 
tions, one solid phase and one gas phase, that possess widespread 
applicability to industrial processes utilizing high-temperature reac- 
tions. The five parts of the project were: review and evaluation of 
high-temperature receiver/reactor concepts and experiments; selec- 
tion of reactants; selection of reactor configurations and conceptual 
designs; evaluation of reactor concepts; and research and develop- 
ment plans. (LEW) 


15982 (FRNC-TH—1628) Study of the transient thermal 
behaviour of a house wall equipped of a solar collector with 
thin plates. Alkhoja, J. (Poitiers Univ., 86 (France)). Sep 
1982. 185p. (In French). NTIS (US Sales Only), PC A09. 
File Number DE85750698. 

This study concerns the analysis of various thermal ex- 
changes in the following cases: standard wall with insulation, single 
and double glazing, concrete wall with systems of glass slats. The 
parameters of solar origin which can affect the behaviour of the 
system are identified. The numerical calculations developed for var- 
ious geometrical configurations and various external conditions are 
presented. The experimental arrangement to test the results of the 
theoretical study is described. Examples of comparison between 
theory and experiment are given. Possibilities of using the diode 
wall for trapping and storing solar energy are briefly presented. 


15983 (NBS-BSS—161) Effectiveness of solar shading for 
an office building. Treado, S.; Barnett, J.; Remmert, W. (Na- 
tional Bureau of Standards, Washington, DC (USA). Center 
velaaee Technology). May 1984. 114p. I. File Number 
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The impact of solar shading of windows on building energy 
consumption, energy costs and occupant comfort is examined for a 
typical office building. Measurements of the solar and thermal per- 
formance characteristics of three solar screens are reported. Using 
the DOE-2 computer program, annual building energy simulations 
were performed for seven climatic locations in the United States. 
Thirteen combinations of window thermal transmittance and shad- 
ing coefficient are examined for each location. The analysis in- 
cludes separate evaluations for buildings with all-year cooling and 
summer-only cooling. The percentage of occupied hours when 
overheating occurs in perimeter office areas is presented. A life- 
cycle cost analysis is used to determine payback periods and sav- 
ings-to-investment ratios for three combinations of shading device 
first cost and expected life. The evaluation assumes that any shad- 
ing devices are fixed, and that daylighting is not used to offset inte- 
rior lighting requirements. The results indicate that solar shading 
can reduce building energy consumption and improve comfort con- 
ditions in buildings with significant cooling loads. The optimum 
shading device characteristics vary with climatic location. Solar 
shading is more beneficial to buildings which are cooled all year, 
than buildings with summer-only cooling. 


15984 (PB—85-107787/XAB) Numerical computer pro- 
grams for community solar-heating systems with different 
types of storage. Lund, P.D. (Helsinki Univ. of Technology, 
Espoo (Finland). Dept. of Technical Physics). 21 Mar 1984. 
7lp. (TKK-F-A—541). NTIS, PC E04/MF E01. 

Computer simulation programs for performance studies in 
the area of large-scale solar heating systems with different types of 
heat storages are reported. The main storage models comprise salt- 
gradient solar ponds, rock caverns with water, and duct storages in 
the ground. Program structures, system specifications, input, and 
program parameters are discussed. The use of the programs is ex- 
emplified with some applications to thermal system performance 
predictions. Comparisons of the results to other studies are also pre- 
sented. 


15985 (PB—85-126548/XAB) Intermediate minimum 
property standards for solar-heating and domestic hot-water 
systems. Final report. (National Bureau of Standards, Wash- 
ington, DC (USA). Solar Energy Program). Mar 1977. 
261p. (NBSIR—77-1226). NTIS, PC A12/MF AOl1. 

These standards were prepared to be a supplement to HUD’s 
Minimum Property Standards (MPS); they consider only aspects of 
planning and design that are different from conventional housing by 
reason of the solar systems under consideration. To the greatest 
extent possible, they are based on current state-of-the-art practice 
and on nationally recognized standards, including the MPS and the 
HUD Interim Performance Criteria for Solar Heating and Com- 
bined Heating/Cooling Systems and Dwellings. The chapters and 
divisions in the book are organized to parallel the chapters and di- 
visions in the MPS, namely, general use of the standards, site 
design, building design, materials, and construction. The site-design 
standards focus on the proposed site; land use; lots, yards, and 
building setback distance; services; drainage; and planting design. 
The building-design standards pertain to space planning, access and 
circulation, light and ventilation, and fire protection. Materials 
standards address general requirements (labeling and safety); doors, 
windows, and glazing panels; and mechanical solar-powered equip- 
ment. The construction standards deal with general structural re- 
quirements, masonry, thermal and moisture protection, and mechan- 
ical equipment and systems. The appendices contain calculation 
procedures for determining the thermal performance of solar do- 
mestic hot water and space heating systems, materials tables, defini- 
tions, referenced standards, and abbreviations. 


15986 (SERI/SP—271-2059) Passive solar manufactured 
buildings: design, construction, and Class B results. (Solar 
Energy Research Inst., Golden, CO (USA)). Dec 1984. 
Contract AC02-83CH10093. 87p. NTIS, PC A05/MF AOl1; 
1 - GPO; GPO Dep. File Number DE84013043. 

Information is presented on the thermal performance of pas- 
sive solar energy systems in five residential and three nonresidential 
manufactured buildings, as well as building cost, cost savings, and 
construction details. For each case study, the present product, the 
design, and the final design description are shown. Both estimated 
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and monitored thermal performance are provided for each building, 
and costs are detailed, including estimated yearly cost savings and a 
breakdown of how the money for passive features was spent. 
(LEW) 


15987 (SERI/STR—253-2531) Survey of failure modes 
from 122 residential solar water heaters. (ESG, Inc., Atlanta, 
GA (USA)). Oct 1984. Contract AC02- 83CH10093. 53p. 
NTIS, PC A04/MF A0Ol; GPO Dep. File Heine 
DE85000541. 

This report describes the results of a survey on the operation 
of active solar heating and cooling systems and their components. 
Questionnaires were sent to homeowners and installers, covering 
122 systems. Results were categorized according to problem severi- 
ty, location, system type, length of system operation, and time of 
the year. Approximately 47% of the systems had at least one reli- 
ability problem over a two-year period. Flat-plate collector and 
storage systems were highly reliable. Improper operation of these 
components was attributed to installation problems. Drainback de- 
signs also had the greatest reliability; draindown systems were the 
least reliable, largely because of the failure of draindown valves. 
Differential controllers caused the largest number of failures that 
resulted in a repair cost in excess of $50 to the homeowner. 


15988 Performance of two residential-size solar cooling 
systems employing air-cooled chillers. Karaki, S.; Lof, 
G.O.G.; Vattano, P.A.; Westhoff, M.A. (Colorado State 
Univ., Fort Collins, CO). pp 109-113 of Solar world con- 
. Vol. 1. Szokolay, S.V. Oxford, England; Pergamon 
Press (1983). (CONF-830839—). 
From Solar world congress; Perth, Australia (15 Aug 1983). 
During the summer of 1982, Solar Houses I and III at Colo- 
rado State University were cooled by two new types of lithium 
bromide absorption chillers that operate with hot water at tempera- 
tures compatible with solar collectors. A direct air-cooled chiller 
developed by the Carrier Corporation, used in House I operates at 
supply water temperatures ranging from 80 C to 135 C while the 
evaporatively-cooled chiller developed by Arkla Industries, used in 
House III, requires hot water temperatures ranging from 70 C to 90 
C. The Solar House I system operated with 54.5 m? of Philips evac- 
uated-tube heat pipe collector, and use of 50 m? of a novel plastic 
flat-plate collector was intended for the Solar House III system. 
Failure of the new collectors required chiller testing and evaluation 
in Solar House III to continue with hot water supplied from an 
auxiliary boiler. The steady-state thermal COP of both the evapora- 
tively-cooled chiller and the air-cooled chiller is in the range from 
0.7 to 0.85 at steady operating conditions. When integrated proper- 
ly with compatible solar components the solar cooling performance 
factors (SCPF) for solar systems utilizing either of these two 
chillers can be above 0.3. 


15989 Prediction of internal temperature swings in direct 
gain passive solar buildings. Balcomb, J.D. (Los Alamos Na- 
tional Laboratory, Los Alamos, NM). pp 317-321 of Solar 
world — Vol. 1. roe Tg S.V. Oxford, England; 
Pergamon (1983). (CONF- 830839—). 

From Solar world con ; Perth, Australia (15 Aug 1983). 

The diurnal heat capacity method is presented for estimating 
inside temperature swings attributable to direct winter solar gain. 
The procedures are simplified to be suitable for hand analysis, aided 
by tables of diurnal heat capacity for various materials. The method 
has been spot checked against computer simulation and has been 
used successfully by a group of 20 builders in New Mexico to ana- 
lyze whether temperature swings would be excessive in their de- 


signs. 


Potential US electricity savings from passive cool- 
ing are in new commercial office buildings. Roach, F.; 
Manyeng, C. (Los } p 2504-2509 of 
Solar World Congress. Vol. 4. Szokolay, S.V. Oxford, Eng- 
land; Pergamon Press (1983). (CONF-830839—). 
From Solar world congress; Perth, Australia (15 Aug 1983). 
The economic performance of selected passive solar cooling 
strategies have been coupled with projections of new commercial 
office building construction to provide estimates of potential nation- 
wide savings in electricity bills. Electricity savings for a typical 
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new one- and tenstory office in each of eleven climate regions have 
been computed from physical performance measures and current 
electric rates. New office construction was based on recent building 
trends in each of the climate regions. Comparative analysis of re- 
gional and strategy savings is provided along with nationwide 
totals. 


15991 Results of the International Energy Agency's pro- 
gram on solar and cooling. Morse, F.H.; Blum, S.; 
Sens, P.F. (US ent of Energy, Washi DC). 
p 2615-2619 of Solar World Congress. Vol. 4. Szokolay, 
BY. Oxford, England; Pergamon Press (1983). (CONF- 
we Perth, Australia (15 Aug 1983) 
From world co ; 
The 18 members of the IEA Solar Heatin, rat Rte ay 
gram have conducted joint projects intended to support the devel- 
opment of solar heating and cooling technology and supplement na- 
tional programs. Activities in the area of evacuated tubular collec- 
tors, large seasonal storage systems, solar simulators and pyranome- 
ter measurements are reviewed. 


1410 Solar Collectors And Concentrators 


REFER ALSO TO CITATION(S) 15982, 15991 


(CONF-850240—1) Heat extraction from salt gra- 
dient solar ponds for agricultural purposes. Hull, J.R.; Kasza, 
K.E. (Argonne National Lab., IL (USA)). 1985. Contract 
W-31-109-ENG-38. 1lp. NTIS, PC A02/MF A01; 1; GPO 
Dep. File Number DE85006838. 

From Alternative energy in the Midwest: research and appli- 
cations; Schaumburg, IL, USA (21 Feb 1985). 

Salt gradient solar ponds combine low cost solar collection 
with long term storage for a variety of low temperature applica- 
tions. Solar ponds are especially appropriate for agricultural appli- 
cations in the Midwest, where the storage of solar energy collected 
in the summer can be utilized in the fall and winter months. The 
basic operating principles of solar ponds are briefly reviewed, and 
the expected cost of energy from solar ponds for various applica- 
tions in the state of Illinois is estimated. During 1984 the effects of 
submerged heat exchange operation on the 1000 m? ANL Research 
Salt Gradient Solar Pond were investigated. The system was de- 
signed to simulate a grain drying operation, in which the tempera- 
ture of the ambient air is raised 8-15°C when is passes through the 
exchanger. Approximately 1.0x10"" J (100 MMBtu) were extracted 
from the pond, and the operation had no adverse effects on the sta- 
bility of the salt gradient. 


15993 (CONF-8202106—) Workshop on solar simulators: 
Aranovich, E.; Gillett, B. (eds.). (Commission 

of the European Communities, Ispra (Italy). Joint Nuclear 
Research Center). 1982. 224p. NTIS (US Sales Only), PC 
A10/MF A0O1. File Number DE85900057. 

From Euro Commission and IEA joint workshop on 
solar simulators; Ispra, Italy (9 Feb 1982). 

Separate abstracts were prepared for 20 papers in this work- 
shop proceedings. (LEW) 


15994 (EPRI-AP—3842) State-of-the-art study of non- 
convective solar ponds for power generation. Final report. 
Carmichael, A.D.; Markow, M.J.; Dintrans, P.L.; Salhotra, 
A.M.; Adams, E.E.; Marks, D.H.; Mukherji, S.; Thurston, 
D.L. (Massachusetts Inst. of Tech., Cambridge (USA). 
Dept. of Ocean Engineering). Jan 1985. 81p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303 $11.50. File 
Number T185920226. 

A state-of-the-art study of non-convective solar ponds has 
been conducted to evaluate the potential use of the technology for 
the generation of electrical power. The basic physics and engineer- 
ing of solar ponds have been established. Large solar pond systems 
were constructed in Israel, however, in the US the development of 
the technology has been at a modest scale. The ponds could be 
constructed using conventional methods to clear the site and to 
form the dikes. The power plants could be of conventional design 
except that refrigerant vapors may be used in place of steam for 
this application. No technical breakthroughs are required to imple- 
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ment this technology, although more information is needed to con- 
firm that large ponds operate in a similar manner to small experi- 
mental solar ponds. 


15995 Structural design and life assessment of a molten 
salt solar receiver. Narayanan, T.V.; Carli, G.; Rao, M.S.M. 
(Foster Wheeler Development Corporation, Livingston, 
New Jersey). American Socie of Mechanical Engineers, 
[Paper]; 84-PVP-121: 9(Jun 1984). (CONF-840647—). 

From ASME pressure vessel and piping conference; San An- 
tonio, TX, USA (17 Jun 1984). 

This paper discusses the structural integrity and creep-fa- 
tigue life assessment of a commercial size molten salt solar central 
receiver. The life evaluation is based on criteria that are a modified 
version of ASME Code Case N-47. These criteria are deemed con- 
servative enough to provide a reasonable level of safety and reli- 
ability, and yet not so conservative as to impose severe economic 
penalties on the receiver. The justification for these criteria and 
their application to the receiver are discussed in detail. 


15996 Practical zone boundary control in solar ponds. 
Nielsen, C.E. (Ohio State Univ., Columbus, OH). pp 780- 
784 of Solar world congress. Vol. 2. Szokolay, S.V. Oxford, 
England; Pergamon Press (1983). (CONF-830839—). 

From Solar world congress; Perth, Australia (15 Aug 1983). 

This paper reports observations of the surface zone and the 
effects of heat extraction in a 400 m? pond. The authors find that 
wind of only 4 m sec™' can deepen the surface zone. When the gra- 
dient zone upper boundary is shielded from wind and thermal cy- 
cling, the salinity gradient falls to <300 kg m~‘, as is to be expect- 
ed from the temperature gradient. A salinity gradient <100 kg m™‘ 
is sufficient to maintain the gradient zone lower boundary station- 
ary in the presence of flow for heat extraction, if the boundary tem- 
perature gradient is small. It is concluded that with adequate pro- 
tection from wind action the salt usage can be smaller and the gra- 
dient zone can be thicker than previously estimated. 


15997 Optimization of integrated cpc evacuated collector 
tubes and arrays. O’Gallagher, J.; Snail, K.; Winston, R. 
(University of Chicago, Enrico Fermi Institute, Chicago, 
IL). pp 978-982 of Solar world congress. Vol. 2. Szokolay, 
S.V. Oxford, England; Pergamon Press (1983). (CONF- 
830839—). 

From Solar world congress; Perth, Australia (15 Aug 1983). 

The Integrated Stationary Evacuated Concentrator or ISEC 
solar collector has achieved the best high temperature performance 
ever measured with a stationary collector. A design review of the 
initial proof of concept configuration has been completed. Changes 
in the optical design to improve the angular response function and 
increase the optical efficiency have been determined and a passive 
approach to the problem of ensuring stagnation survival has been 
identified. 


15998 Solar test results of an advanced direct absorption 
high temperature gas receiver (SPHER). Hunt, A.J.; Brown, 
C.T. (Applied Science Division, Lawrence Berkeley Labo- 
ratory, University of California, Berkeley, California). pp 
959-963 of Solar world congress. Vol. 2. Szokolay, S.V. 
— England; Pergamon Press (1983). (CONF-830839— 


From Solar world congress; Perth, Australia (15 Aug 1983). 

The results of the first solar test of a high temperature direct 
absorption gas receiver are described. The Small Particle Heat Ex- 
change Receiver (SPHER) is unlike conventional solar receivers 
because it uses ultra-fine particles suspended directly in the working 
gas as the solar absorber and heat exchanger. The SPHER Mark I, 
30 kW high temperature gas receiver was successfully tested in the 
summer of 1982. It heated ambient air to temperatures in excess of 
750°C and demonstrated that absorbing suspensions can be heated 
to temperatures higher than the receiver walls. 
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15999 (DOE/NBM—5006788) Central solar heating 
plants with seasonal storage. Evaluation of systems concepts 
based on heat storage in aquifers. Chant, V.G.; Breger, D.S. 
(Argonne National Lab., IL (USA); Hickling (James F.) 
Management Consultants Ltd., Ottawa, Ontario (Canada)). 
Oct 1984. Contract W-31- 109-ENG-38. 207p. NTIS, PC 
A10/MF AOI; 1; GPO Dep. File Number DE85006788. 

The work undertaken by the aquifer seasonal thermal energy 
storage team from the USA and Canada is documented. The analyt- 
ic effort was divided between heat pump systems and systems with- 
out heat pumps. The aquifer-based system configurations that have 
been analyzed are defined, and the approach and methodology em- 
ployed in this analysis are outlined. Principal results are presented 
in terms of optimum designs for reference cases, and sensitivity re- 
sults around the reference cases for selected variables. Characteris- 
tics of system designs are given for a wide range of key design pa- 
rameters. Finally, a detailed list of system parameter values and 
more detailed results of the analysis are presented. (LEW) 


16000 (DOE/R1/25247—T1) a. of radial fin 
tube heat exchangers for use in solar thermal storage systems. 
Final report. Henderson, J.B.; Caolo, A.C. (Rhode Island 
Univ., Kingston (USA). Dept. of Mechanical Engineering 
and Applied Mechanics). Oct 1983. Contract FG41- 
81R125247. 112p. NTIS, PC A06/MF AOi; 1; GPO Dep. 
File Number DE85006033. 

An experimental investigation was performed for free con- 
vection heat transfer from radiai fin tube heat exchangers operating 
in water. Experimental heat transfer data were obtained as a func- 
tion of the Rayleigh number for copper and aluminum fin tubes for 
two fin diameters and four fin spacings. The experimental data cov- 
ered a Rayleigh number range of 1 to 10°. The experimental data 
were correlated as the Nusselt number as a function of the Ray- 
leigh number for both the high and low Rayleigh number regions. 
These correlations were then used to formulate an Elenbaas corre- 
lation which yielded the Nusselt number as a continuous function 
of the Rayleigh number. Based on this correlation two separate op- 
timization studies were performed to determine the optimum fin 
spacings. The first was based on the physical performance, while 
the second was based on cost effectiveness. Both optimizations 
yielded satisfactory results. 
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16001 Geothermal Resources Assessment in Hawaii. 
Thomas, D.M. (Hawaii Institute of Geophysics, Honolulu, 
Hawaii). Geothermal Energy Magazine; 12: 13-15(Oct 1984). 

The Hawaii Geothermal Resources Assessment Program was 
initiated in 1978. The preliminary phase of this effort identified 20 
Potential Geothermal Resource Areas (PGRA’'s) using available ge- 
ological, geochemical and geophysical data. The second phase of 
the Assessment Program undertook a series of field studies, utilizing 
a variety of geothermal exploration techniques, in an effort to con- 
firm the presence of thermal anomalies in the identified PGRA’s 
and, if confirmed, to more completely characterize them. A total of 
15 PGRA’s on four of the five major islands in the Hawaiian chain 
were subject to at least a preliminary field analysis. The remaining 
five were not considered to have sufficient resource potential to 
warrant study under the personnel and budget constraints of the 
program. The island of Kauai was not studied during the current 
phase of investigation. Geothermal field studies were not consid- 
ered to be warranted due to the absence of significant geochemical 
or geophysical indications of a geothermal resource. The great age 
of volcanism on this island would further suggest that should a 
thermal resource be present, it would be of low temperature. The 
geothermal field studies conducted on Oahu focused on the caldera 
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complexes of the two volcanic systems which form the island: 
Waianae volcano and Koolau volcano. The results of these studies 
and the interpreted probability for a resource are presented. 


1502 Geology And Hydrology Of Geothermal Systems 


REFER ALSO TO CITATION(S) 16012 


16002 (DOE/ID/12144—T1) Detailed microearthquake 
survey of Long Valley, California, known geothermal resource 
area, July-September 1981. Final technical report, 30 Septem- 
ber 1980-31 June 1983. Cramer, C.H.; Stierman, D.J.; Lee, 
T.C. (California State Dept. of Conservation, Sacramento 
(USA). Div. of Mines and Geology ; California Univ., Riv- 
erside (USA). t. of Earth Sciences). 1984. Contract 
FCO07-801D 12144. . NTIS, PC E09/MF A01; 1; GPO 
Dep. File Number DE85006205. 

This report presents the results of a detailed microearth- 
quake survey of the geothermal area at Long Valley, California. 
High quality digital data from a dense 3-component array covering 
a three-month period during the summer of 1981 have been proc- 
essed for locations, velocity structure, magnitudes, focal mecha- 
nisms, and source parameters. Hypocenter locations determined 
from this array have estimated errors of 0.5 km in epicenter and 1.0 
km in depth relative to one another. Detailed hypocentral locations 
show two complex zones of seismicity beneath the south moat of 
the caldera which seems associated with the major hot spring activ- 
ity within the caldera and could be part of the conduit system feed- 
ing hydrothermal waters to these hot springs. Seismic activity at 
Long Valley appears to be influenced by both regional tectonic 
stresses and local volcanotectonic activity. 


16003 (DOE/ID/12148—T1, pp 3-9) Experimental in- 
vestigation of yugawaralite- wairakite um. Zeng, Y.; 
Liou, J.G. (Stanford Univ., CA). Mar 1984. NTIS, PC Ald. 
File Number DE8401 1204. "Contract FC07-801D12148. 

In Investigations of water-rock interaction in geothermal sys- 
tems of Japan and Taiwan. Final 

Yugawaralite (CaAlSigOi6.4H2O) occurs most commonly in 
active geothermal areas and is associated with other zeolites includ- 
ing laumontite and wairakite. The stability field of yugawaralite 
was experimentally investigated using conventional hydrothermal 
apparatus over a P-T range of 200-350°C and 0.25-2 kbar and run 
duration of 14 to 61 days. The reversal experiments indicate that 
the P-T curve of the reaction yugawaralite = wairakite + 2SiO. 
+ 2H2O passes through 225 +/- 5°C at 0.25 kbar, 223 +/- 5°C at 
0.5 kbar, 238 +/- 5°C at 1 kbar and 245 +/- 5°C at 2 kbar P/sub 
fluid/. The thermodynamic eters of yugawaralite were calcu- 
lated: AS/sub f/ = -2175.46 +/- 12.01 J/mol-K, AG/sub f/° = - 
8387.69 +/- 4.01 kJ/mol, AH/sub f/ = -9036.19 +/- 4.01 kJ/mol. 
The equilibrium curve, yugawaralite = laumontite + 2SiO2, was 
estimated by employing the thermodynamic data and the calculated 
slope of 31.3 bars/® C. Present and previous experiments define an 
invariant point where yugawaralite, wairakite and laumontite are 
stable. The invariant point was located at 234°C and 550 bars in 
experimental conditions where P/sub H2O/ = P/sub total/. In geo- 
thermal systems where P/H20/ is about 1/3 P/sub total/, the oc- 
currence of yugawaralite is restricted to depths not much greater 
than 0.5 km. This result is consistent with is limited occurrence in 
active geothermal areas. 


16004 (DOE/ID/12148—T1, pp 10-31) Prehnite: epidote 
equilibria and their petrologic applications. Liou, J.G.; Kim, 
H.S.; Maruyama, S. (Stanford Univ., CA). Mar 1984. NTIS, 
PC Al4. File Number DE84011204. Contract FCO07- 
80I1D 12148. 

In Investigations of water-rock “ee, in geothermal sys- 
tems of Japan and Taiwan. Final repo: 

The stability relations of soenaite and epidote were experi- 
mentally determined for the bulk composition of CazAleFeSisO; 
2(OH) + excess H2O using conventional hydrothermal apparatus 
and solid oxygen buffer techniques. Three starting materials were 
used: (I) mixtures of natural prehnite and hematite, (II) mixtures of 
synthetic epidote and natural prehnite + hematite in subequal pro- 
portion; and (III) reground run products. Over a range of line inte- 





gral/sub O2/, epidote was readily synthesized from starting material 
(D at 500-550°C, 5-8 kb P/fluid/, run duration of 7 to 45 days, and 
prehnite grew at the expense of its high-T epidote assemblage at 
temperatures below 350°C, 2-8 kb, run duration of 20 to 50 days. 
Grandite garnet was in some cases detected, especially in the syn- 
thetic run products at lower line integral/sub O:/ values and at 
higher temperature in longer experiments. Microprobe analyses in- 
dicate that the Fe**/(Fe* + Al) ratios of synthetic epidotes and 
ee ee ee 
ture. Both epidote and prehnite are most iron-rich at 325°C and 2 
ee ee ee ee 


prehnite-out reaction occurs at 325-343°C, 2 kb, 353- 
375°C, 5 kb and 373-395°C, 8 kb P/sub fluid/ and line integral/sub 
O,/ of the HM buffer. 


16005 ee pp —— Compositions 
and parageneses of secondary minerals in the Onikobe geo- 
thermal Japan. Liou, J.G.; Seki, %: Guillemette, 
R.N.; Sakai, H. (Stanford Univ., CA). Mar 1984. NTIS, PC 
Al4. File Number DE84011204. Contract FC07-80ID12145. 

In Investigations of water-rock interaction in geothermal sys- 


tems of Japan and Taiwan. Final report. 

Parageneses and chemical compositions of secondary miner- 
als in many core samples of the Onikobe geothermal system, Japan 
were investigated in detail in order to evaluate the controls of geo- 
thermal waters on alterations of andesitic-dacitic rocks. Depth zon- 
ations of secondary minerals were delineated for calcium zeolites as 
mordenite—laumontite—yugawaralite—-wairakite and clay minerals 
as smectite (+/- alkaline smectite)—chlorite/smectite—chlorite. 
Compositional variations with depth (hence temperature) are appar- 
ent for smectite/chlorite and illite/chlorite interstratified clay min- 
erals but not for wairakite. Both prehnite and epidote at depth have 
Fe-rich compositions and become more aluminous with increasing 
depth. The ubiquitous occurrence of pyrite and rare magnetite and 
the absence of hematite suggest that the Onikobe system had f/sub 
S:/-f/sub O2/ conditions within the pyrite stability field. The oc- 
currence of abundant calcite and Ca-zeolites indicates that thermal 
waters at depth are neutral to slightly alkaline and X/sub CO,/ is 
very low to stabilize Ca-Al silicates. This conclusion is consistent 
with the production of a remarkable amount of alkaline high-tem- 
perature steam and thermal waters in a newly drilled production 
well. 


and paragenesis of some in the Oni- 
kobe geothermal system, Japan. Liou, J.G.; Guillemette, R.; 
Seki, Y. (Stanford Univ., CA). Mar 1984. NTIS, PC Al4. 
File Number DE84011204. Contract FC07-801D12145. 

In Investigations of water-rock interaction in geothermal sys- 
tems a and Taiwan. Final report. 
thermal alteration of deep-hole cores of the Onikobe 
shemdanaa dias aia, 
stand rock-water interaction in classic island-arc geothermal sys- 
tems. More than 100 core samples from two drill holes with depths 
to 350m and one down to 1155m were examined; paragenesis and 
compositions of secondary minerals were identified and analyzed. 
These newly collected chemistries together with available water 
compositions and petrological-mineralogical data of other drill hole 
cores from the Onikobe geothermal area were used to outline the 
effects of geothermal waters and other controls in the alteration of 
the enclosing rocks. 


16006 (DOE/ID/12148—T1, e 285-288) Compositions 
hydrous Ca-Al silicates 


— (DOE/ID/12148—T1, —_ 290-299) Investigation 


of drillhole core 
Taiwan. Lan, C.Y.; Lin JGs Seki, Y. (Mining Research 
and Service Or, ganization, Taiwan). Mar 1984. NTIS, PC 
Al4. File Number DE8401 1204. (CONF-800718—). 
From 3. international sym: on water-rock interaction; 
Edmonton, Alberta, Canada 14 Jul =. 
The Tatun area of northeastern Taiwan, about 3 
x 18 km? in dimension, is covered by a thick sequence of Pleisto- 
cene andesitic lavas and pyroclastics. The andesites belong to the 


area, 
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hypersthene series and range in composition from mafic augite-hy- 
persthene andesite to silicic biotite-hornblende andesite. The vol- 
canic rocks are unconformably underlain by Miocene sandstones, 
conglomerates, and shales. The sandstones are coarse-grained and 
very permeable (with porosity greater than 10%) and have been 
suggested to be deep geothermal reservoirs with temperatures 
greater than 250°C and areal distribution greater than 20 km? 
Many hot springs and fumaroles occur, but those with the most im- 
pressive discharges of thermal fluids are concentrated within a NE- 
striking fault zone about 4 km wide and 18 km long. Spring waters 
with temperatures of 40°C - 120°C are mostly the acid sulfate chlo- 
ride type and have extremely low pH values from 1 to about 3. The 
acid nature is apparently restricted to surface zones where oxida- 
tion of volcanic gases such as HeS prevails. At depth the pH of 
waters must be higher as evidenced by the ubiquitous occurrence of 
calcite. Secondary minerals resulting from near-surface water/rock 
interactions include various silica minerals (opal, cristobalite, tridy- 
mite, and quartz), alunite, kaolinite, allophane, montmorillonite, 
pyrite, sulfur, and others. The mineral assemblages are characteris- 
tic of high S2 and O2 fugacities, high SiO. and total dissolved sulfur 
contents in the hydrothermal fluids. 


16008 (SAND—84-2171) Selection of promising sites for 
magma energy experiments. Carson, C.C. (Sandia National 
Labs., Albuquerque, NM (USA)). Jan 1985. Contract AC04- 
76DP00789. 19p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85006832. 

The Long Valley and Coso Hot Springs areas of California 
have been identified as the most promising sites for conducting a 
magma energy extraction experiment. These two locations were se- 
lected from among the potential sites on the basis of several factors 
that are critical to the success of the proposed long-term energy ex- 
traction experiment. These factors include the likelihood of the ex- 
istence of shallow magma targets as well as several other drilling, 
energy extraction and programmatic considerations. As the magma 
energy extraction program continues, these sites will be analyzed in 
detail so that one can be selected as the site for the planned magma 
experiment. 


1503 Geothermal Exploration And Exploration 
Technology 


16009 (BMFT-FB-T—84-230) Borehole geophone for 
ultra deep wells. Hoermansdoerfer, G.; Nolte, E. (Bundes- 
ministerium fuer Forschung und Technologie, Bonn (Ger- 
many, F.R.); Prakla-Seismos G.m.b.H., Hannover (Germa- 
ny, F.R.)). Nov 1984. 125p. (In German). NTIS (US Sales 
Only), PC A06/MF AO1. File Number DE85750755. 

The prototype of a borehole geophone for the recording of 
seismic signals in ultra deep wells has been developed and built, 
which can work continuously up to temperatures of 250°C and 
pressures of 1500 bar. Several commercially available materials, 
components and substances have been proved within the project in 
order to find out their usefulness at high temperatures. The han- 
dling of high melting solders has been tested and improved. The 
necessary geophone base unit for continuous ambient temperatures 
up to 250°C could be developed in cooperation with SENSOR, 
Netherlands. 


16010 (DOE/ID/12148—T1, pp 32-239) Investigation of 

geothermal systems in Japan. I. Onikobe geothermal area. 
Seki, Y.; Liou, J.G.; Guillemette, R.; Sakai, H.; Oki, Y.; 
Hirano, T; 3 Onuki, H. (Saitama Univ., Urawa, Japan). Mar 
1984. NTIS, PC Al4. File Number DE84011204. 

In Investigations of water-rock interaction in geothermal sys- 
tems of Japan and Taiwan. Final report. 

Continuous exploration and development for geothermal 
power in active volcanic areas such as Japanese Islands have pro- 
vided an opportunity to investigate water-rock interactions in geo- 
thermal systems. The basic premise is that the changing composi- 
tion and temperature of geothermal fluids as a function of time is 
recorded by the parageneses, compositions and isotopic properties 
of the associated mineral assemblages, and that the latter can be 
used to reconstruct the evolution of a geothermal system. Hence, 
detailed mineralogical-petrological-geochemical investigation of 
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drill hole core samples is necessary to fully understand the complex 
effects of rock-water interactions in geothermal systems. The Oni- 
kobe geothermal area was selected for detailed study as part of the 
US-Japan cooperative project in 1978-1983 because in Onikobe 
which has been recognized as a classic example of a geothermal 
system in Japan, many pilot, exploratory and producing wells rang- 
ing from 200 to 1300 meters in depth have been drilled and geologi- 
cal-geochemical-geophysical information and nearly complete drill 
hole core samples are available. Mineralogical and petrological ex- 
aminations of two drill holes with depth to 350 m (Nos. 123 and 
124) and one down to 1155 m (No. 127) were completed; paragen- 
eses and compositions of secondary minerals were identified and 
analyzed. A few selected samples were investigated by SEM and 
isotopic mass spectrometer. These newly collected chemistries to- 
gether with available water chemistries and petrological-mineralogi- 
cal data of other drill hole cores from the Onikobe geothermal area 
were used to outline the effect of geothermal waters and other con- 
trols on the alterations of the enclosing rocks. 


16011 Exploration and development of the Cerro Prieto 
geothermal field. Lippman, M.J.; Goldstein, N.E.; 
S.E.; Witherspoon, P.A. (Lawrence Berkeley Laborato ry). 
Journal of Petroleum Technology; 36: No. 10, 1579-1591(Sep 
9 

A multidisciplinary effort to locate, delineate, and character- 
ize the geothermal system at Cerro Prieto field, Baja California, 
Mexico, began in the late 1950's. It led to the identification of an 
important high-temperature, liquid-dominated geothermal system 
which went into production in 1973. This paper summarizes and 
discusses the exploration and monitoring studies related to this 
field. 


16012 Simulation and resistivity modeling of a geother- 
mal reservoir with waters of different salinity. Pruess, K.; 
Bodvarsson, G.S.; Goldstein, N.E.; Wilt, M. (Lawrence 
Berkeley Laboratory, University of California, Berkeley). 
Geothermics; 12: No. 4, 291-306(1983). 

Apparent resistivities measured by means of repetitive 
dipole-dipole surveys show significant changes within the Cerro 
Prieto reservoir. The changes are attributed to production and nat- 
ural recharge. To the observed geophysical phenomena, a simple 
reservoir simulation study combined with the appropriate DC resis- 
tivity calculations to determine the expected magnitude of apparent 
resistivity change. The authors consider production from a liquid 
dominated reservoir with dimensions and parameters of the Cerro 
Prieto ‘A’ reservoir and assume lateral and vertical recharge of 
colder and less saline waters. Based on rather schematic one- and 
two-dimensional reservoir simulations, we calculate changes in for- 
mation resistivity which we then transform into changes in appar- 
ent resistivity that would be observed at the surface. Simulated 
changes in apparent resistivities over the production zone show in- 
creases of 10 to 20% over a 3 year period at the current rate of 
fluid extraction. Changes of this magnitude are not only within our 
ability to discern using proper field techniques, but are consistent in 
magnitude with some of the observed effects. However, the pat- 
terns of apparent resistivity changes in the simulated dipole-dipole 
pseudosection only partially resemble the observed field data. This 
is explained by the fact that the actual fluid recharge into the 'A’ 
reservoir is more complicated than assumed in our simple, schemat- 
ic recharge models. DC resistivity monitoring appears capable of 
providing indirect information on fluid flow processes in a produc- 
ing geothermal reservoir. Such information is extremely valuable 
for the development of quantitative predictions of future reservoir 
performance. 


16013 Overview of Cerro Prieto studies. Lippmann, M.J. 
(Earth Sciences Division, Lawrence Berkeley Laboratory, 
University of California, Berkeley, CA). Geothermics; 12: 
No. 4, 265-289(1983). 

The studies performed on the Cerro Prieto geothermal field, 
Mexico, since the late 1950s are summarized. Emphasis is given to 
those activities leading to the identification of the sources of heat 
and mass, the fluid flow paths, and the phenomena occuring in the 
field in its natural state and under exploitation. 
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16014 Isotope geochemistry of Sulphur Springs, an acid- 
sulfate system in Valles Caldera, New Mexico. Goff, F.E.; 
Gardner, J.N. (Earth and Space Sciences Division, Los 
Alamos National Laboratory, Los Alamos, New Mexico). 
pp 145-149 of Proceeding of the 5th New Zealand Geother- 
mal bt ema 1983. Auckland, New Zealand; Geothermal 
Inst., Univ. of Auckland (1983). (CONF-8311199—). 

From 5. New Zealand geothermal workshop; Auckland, 
New Zealand (9 Nov 1983). 

Sulphur Springs is a 1/4 km? area of acid hot springs, mud 
pots, gaseous cold springs and fumaroles that issue from the west- 
ern flank of the resurgent dome inside Valles Caldera, a 1.1 Myr 
old silicic cauldron. From assessment of the D and **O values in 
fumarole steam at Sulphur Springs and deep reservoir fluid in the 
Redondo Creek area ( about 300°C), the authors suggest that steam 
reaches the surface either by a two-stage boiling process through 
an intermediate level reservoir at roughly 200°C, or by vaporizing 
relatively shallow ground water at 200°C. Comparison of C and 
18Q between CaCO; from well cuttings and CO. from fumarole 
steam indicates a fractionation temperature between 200 and 300°C 
by decarbonation of hydrothermally altered Paleozoic limestone 
and vein calcite in the reservoir. 
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16015 (CONF-850207—5) Post-NEPA environmental in- 
vestigations at DOE geopressured-geothermal project sites. 
Reed, A.W. (Oak Ridge National Lab., TN (USA)). 1985. 
Contract AC05-840R21400. 7p. NTIS, PC A02/MF AO}; 1; 
GPO Dep. File Number DE8 577. 

From Geopressured-geothermal energy conference; Austin, 
TX, _ s Feb 1985). 

982, the Oak Ridge National Laboratory (ORNL) con- 
ducted rs environmental reviews of four US Department of 
Energy (DOE) geopressured-geothermal design well projects: Dow 
Parcperdue, Sweet Lake, Gladys McCall and Pleasant Bayou. The 
reviews determined the implementation and effectiveness of moni- 
toring and mitigation commitments made by DOE in National En- 
vironmental Policy Act (NEPA) documents prepared for the indi- 
vidual projects. This paper briefly describes post-NEPA environ- 
mental investigations at DOE’s geopressured-geothermal design 
well sites and focuses on three environmental problems that were 
identified and subsequently mitigated by DOE. These were (1) a 
breech in the brine pit liner and (2) a torn mud pit liner at the Dow 
Parcperdue well site, and (3) the disposal of potentially hazardous 
contents of the reserve pit at the Pleasant Bayou well site. The 
nature of the environmental problems, recommendations for mitiga- 
tion of each, and remedial actions that were taken are presented. 


Geopressured-geothermal 
development and in Louisiana. Trahan, 

. (Louisiana ry Survey, Baton Rouge (USA)). 
1985. Contract AC08-81NV10174. 10p. (CONF-850207—4). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE85007481. 

From Geopressured-geothermal energy conference; Austin, 
TX, USA (4 Feb 1985). 

Elevation changes at the Parcperdue geopressured-geother- 
mal test site in southwestern Louisiana range from 0.8 to 0.16 in/y 
(+2 to -4 mm/y) and reflect natural base-line movements associat- 
ed with salt dome growth and the compaction of thick, recent sedi- 
ments. Natural variation is the primary cause of greater movement 
at the nearby Rockefeller Refuge geopressured-geothermal test site 
where base-line movement rates range from -0.43 to -0.55 in/y (-12 

to -14 mm/y). Holocene sediments in the coastal marshlands at 
Rockefeller Refuge are more susceptible to compactional subsid- 
ence than upland Pleistocene formations at Parcperdue. Anomalous 
subsidence at both test sites coincided with site preparation and 
well drilling and may have been related to loading of surficial soils 
by the weight of drilling equipment. Elevation changes monitored 
after drilling and during formation testing were consistent with 
base-line subsidence rates, indicating that loading was temporary. 
Anomalous base-line subsidence rates coinciding with areas of his- 
torical fluid withdrawal indicate that these effects may outweigh 


the effects of present geopressured-geothermal development. 


(DOE/NV/10174—8) 
coastal subsidence 





15 GEOTHERMAL ENERGY 
1506 Environmental Aspects And Waste Disposal 


studies 


(UCRL—91571) High-resolution seismic 
injected geothermal fluids. Smith, A.T.; 


yer, P. (Lawrence Livermore National Lab., CA (USA)). 
Jan 1985. Contract W-7405-ENG-48. 
2). NTIS, PC A02/MF A0l; GPO 


. (CONF-850107— 
. File Number 


Sc endae afta 

the problem of monitoring injected fluids is one component of the 
Geothermal Injection Monitoring Project at LLNL. The evaluation 
of microseismicity includes the development of field techniques, 
and the acquisition and processing of events during the initial de- 
ee 

threshold and location precision, design criteria are presented for 
seismic networks. An analysis of a small swarm near Mammoth 
Lakes, California, demonstrates these relationships and the useful- 
ness of high-resolution seismic studies. A small network is currently 
monitoring the Mammoth-Pacific geothermal power plant at Casa 
Diablo as it begins production. 


Thermal effects of reinjection in geothermal reser- 
voirs with vertical fractures. Pruess, K.; Bodvursson, 
G.S. (Lawrence Berkeley Laboratory). Journal of Petroleum 
Technology; 36: No. 10, 1567-1578(Sep 1984). 

In many geothermal fields there is evidence of rapid migra- 
tion of injected fluids along “preferential flow paths”, presumably 
along fractures. The potential for unacceptable fluid temperature 
decline at production wells as a consequence of large-scale injection 
is of obvious concern to geothermal developers, and methods are 
needed for evaluating the thermal response of these “fast paths” to 
injection. One difficulty encountered in analyzing test data is that 
the geometry of the flow path(s) may be speculative and ambigu- 
ous, leading to unreliable predictions of thermal interference. Fast 
pathways often may be provided by major vertical or nearly verti- 
cal fractures and faults with approximately linear flow geometry. 
This paper discusses possibilities for the thermal 
properties of fast paths by means of different types of tests (tracers, 
pressure transients, nonisothermal injection). Thermal breakthrough 
in vertical fractures is examined in some detail by using an idealized 
model for which an analytical solution is available. The model 
shows that rapid tracer returns are not necessarily indicative of 
rapid thermal interference. Thermal breakthrough predictions can 
be made from tracer data only, if both fluid residence time and 
tracer dispersion are taken into account. However, because of the 
geometric simplifications necessary in analyzing the tracer data, 
thermal interference estimates on this basis appear questionable. 
Pressure transient tests can provide additional parameters for ther- 
mal interference predictions, but they cannot resolve the problem 
of nonuniqueness. A more reliable determination of thermal charac- 
teristics of fast paths appears possible from nonisothermal injection 
tests, combined with numerical simulation. 


1509 Geothermal Engineering 


REFER ALSO TO CITATION(S) 16015, 16018, 16545 


16019 (PB—85-116879/XAB) Operation of an HDR (hot 
dry rock) geothermal reservoir. Count, B.M.; Nicol, D.A.C. 
(Central Electricity Generating Board, Southamp’ ton (UK). 
Technology ae and Samseeh Div.). 1982. 5Op. NTIS, 
PC E03/MF E0 

iittala 
Hot Dry Rock geothermal reservoir is the apparent inability to re- 
cover all of the water injected into the system. A likely cause of 
this is that during circulation, further reservoir growth is stimulated 
and this paper attempts to define the operating conditions at which 
this effect will occur. The approach taken is to model the reservoir 
as a homogeneous porous medium and investigate the conditions re- 
quired for a steady circulation of water around the system. In par- 
ticular, the pressure expected at the outer boundary is calculated 
and compared with that required to fracture the rock to confirm if 
the steady-state solution is consistent with the rock mechanics of 
the system. 
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16020 Reservoir sizing using inert and chemically react- 
ing tracers. Robinson, B.A.; Brown, L.; Tester, J.W. (Massa- 
chusetts Inst. of Technology). Society of Petroleum Engineers 
of A.I.M.E. (American Institute of Mining, Metallurgical and 
Petroleam Engineers), Paper; SPE 13147: 11(Sep 1984). 
(CONF-8409 104—). 

From 59. annual Society of Petroleum Engineers of AIME 
technical conference; Houston, TX, USA (16 Sep 1984). 

Nonreactive tracer tests in prototype hot dry rock (HDR) 
geothermal reservoirs indicate multiple fracture flow paths that 
show increases in volume due to energy extraction. Tracer modal 
volumes can be correlated with estimated reservoir heat transfer ca- 
pacity. Chemically reactive tracers are proposed which will map 
the rate of advance of the cooled region of an HDR reservoir, pro- 
viding advanced warning of thermal drawdown. Critical param- 
eters are examined using a simplified reservoir model for screening 
purposes. Hydrolysis reactions are a promising class of reactions for 
this purpose. 


1510 Direct Energy Utilization 


16021 Direct use geothermal PON and PRDA projects 
under DOE-ID administration annual report FY 1982, Childs, 
F.W.; Sanders, R.D. (EG & G Idaho, Inc., Idaho Falls, ID). 
Geothermal Energy Magazine; 11: No. 3, 11-14(Mar 1983). 

This report presents the status of Geothermal PRDA and 
PON projects administered by the DOE-ID as of the end of FY- 
1982. Both programs were instituted to assist the development of 
the direct application of geothermal energy. The PRDA Program 
consists of a series of studies designed to investigate the engineering 
and economic feasibility of geothermal direct applications. The 
PON Program consists of demonstration projects in which project 
costs are shared between DOE and the private companies, munici- 
palities, or organizations. During this reporting period, fiscal year 
1982, EG & G Idaho provided program management and technical 
support for 12 demonstration projects and five engineering and eco- 
nomic studies. Each project is summarized below. 
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16022 (ECN—84-169) Requirements for wind turbine 
safety systems. Stam, W.J. (Netherlands Energy Research 
Foundation, Petten). Oct 1984. 5p. (CONF-841071—6). 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands. 
From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 
ithin the scope of its Wind Turbine Test Station Project, 
during the past few years the Netherlands Energy Research Foun- 
dation (ECN) has assessed wind turbines with respect to environ- 
mental safety. The requirements for wind turbine safety systems 
used in this process are described. These requirements, together 
with design criteria, have been brought into the Dutch Normaliza- 
tion Committee for wind turbines (NEC-96). This committee is set- 
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ting up a complete set of (conservative) safety standards for wind 
turbines with respect to mechanical construction, electrical systems 
and labor safety. In fact these standards create the possibility for 
manufacturers to design wind turbines (with rotor diameter be- 
tween 2 m and 20 m) by rule instead of by analysis. The general 
objective of safety systems is defined as to keep the mechanical 
stresses in the wind turbine construction within allowable limits 
under well-defined normal and singular abnormal circumstances. 
This objective is translated into general and specific requirements 
which are sufficient, but not strictly necessary. When the wind tur- 
bine safety systems satisfy these requirements, they will automati- 
cally meet the objective. If not, the objective may still be met, but 
then the manufacturer has to prove this by analysis. This set of 
standards has proven to be a very helpful tool in the wind turbine 
assessment process. 
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REFER ALSO TO CITATION(S) 15897, 16022, 16441 


16023 (DOE/CE—0113) Wind Energy Technology Pro- 
gram summary . (Conservation and Renewable Energy In- 
quiry and Referral Service, Silver Spring, MD (USA)). Oct 
1984. itoee NTIS, PC A02/MF A01; GPO Dep. File Number 
DE8 

FS an 1st Edition. 

The purpose of the Federal Wind Energy Technology Pro- 
gram is to perform research that will enable the private sector to 
develop and utilize safe, reliable, and efficient wind energy systems. 
Generic research will provide the technology base and scientific 
understanding necessary to allow industry to develop wind energy 
systems competitive with conventional energy sources. The goal of 
the DOE wind program is to improve the basic understanding of 
aerodynamics and structural dynamics in order to more accurately 
predict wind turbine aerodynamic performance, natural resonance 
frequencies, and structural loads. Areas included in the research 
plan being developed for the next five years include: advanced fluid 
dynamics, aerodynamics research, structural dynamics research, and 
advanced components and systems research, including multi-mega- 
watt (MOD-5) development. (LEW) 


16024 (DOE/NASA—0260-1) Design of an advanced 
wood composite rotor and development of wood composite 
blade technology. Stroebel, T.; Dechow, C.; Zuteck, M. 
(Gougeon Brothers, Bay City, MI (USA)). Dec 1984. Con- 
tract AI01-76ET20320. 195p. (NASA-CR—174713; aged 
ER—11). NTIS (US Sales in PC A09/MF AOi; 1; 
GPO Dep. File Number DE85007160 

In support of a program to advance wood composite wind 
turbine blade technology, a design was completed for a prototype, 
90-foot diameter, two-bladed, one-piece rotor, with all wood/epoxy 
composite structure. The rotor was sized for compatibility with a 
generator having a maximum power rating of 400 kilowatts. Inno- 
vative features of the rotor include: a teetering hub to minimize the 
effects of gust loads, untwisted blades to promote rotor power con- 
trol through stall, joining of blades to the hub structure via an ad- 
hesive bonded structural joint, and a blade structural design which 
was simplified relative to earlier efforts. The prototype rotor was 
designed to allow flexibility for configuring the rotor upwind or 
downwind of the tower, for evaluating various types of teeter 
dampers and/or elastomeric stops, and with variable delta-three 
angle settings of the teeter shaft axis. The prototype rotor was also 
designed with provisions for installing pressure tap and angle of 
attack instrumentation in one blade. A production version rotor 
costing analysis was conducted. Included in the program were ef- 
forts directed at developing advanced load takeoff stud designs for 
subsequent evaluation testing by NASA, development of aerody- 
namic tip brake concepts, exploratory testing of a wood/epoxy/ 
graphite concept, and compression testing of wood/epoxy laminate, 
with scarf-jointed plies. 


16025 (ECN—84-029) Vibration measurements at a HE- 
1000 wind turbine at Pieterburen. Stam, W.J.; van der Borg, 
N.J.C.M.; Vink, P.W. (Netherlands Energy Research Foun- 
dation, Petten). Feb 1984. 28p. (In Dutch). ECN, P.O. Box 
1, 1755 ZG Petten, Netherlands. 
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During the operation of a 45 kVA wind turbine vibrations 
were observed in the tower. A failure in the electrical part of the 
turbine was the cause of these vibrations. The measurements per- 
formed at the wind turbine are described. 


16026 (ECN—84-162) Rotor loads on a 
wind turbine at stochastic wind velocities. 
(Netherlands Energy Research Foundation, Petten). Oct 
1984. 8p. (CONF-841071—4). ECN, P.O. Box 1, 1755 ZG 
Petten, Netherlands. 

From European wind energy conference and exhibition; 
— F.R. pean | (23 Oct ae 

At stationary uniform wind velocities some components of 

the rotor loads of a horizontal axis wind turbine will be cancelled 
out due to the symmetry of the load distribution. However, at sto- 
chastic, non-coherent wind velocities the resultant aerodynamic 
loads can contribute significantly to the fatigue spectrum of turbine 
components. At Petten in the Netherlands the extensively instru- 
mented 25 m HAT, equipped with a six-component rotor force 
measuring balance, is in operation. The wind measuring system of 
this turbine in combination with the computer programme 
PHATAS (programme for horizontal axis wind turbine analysis and 
simulation) gives the opportunity for calculating rotor loads at sto- 
chastic, non-coherent wind velocities. Satisfactory agreement be- 
tween measured and calculated mechanical loads has been found. 
As a further example of the potential of the computer programme a 
teetered rotor is analyzed which results in a load reduction with 
fairly small teeter angles. 


horizontal axis 
Jehee, J.N.T. 


16027 teens: he patra bere 
tions met by a rotating blade, and resulting load fluctuations. 
Dragt, J.B. (Netherlands ae Research Foundation, 
Petten). Oct 1984. 8p. (CONF-841071—3). ECN, P.O. Box 
1, 1755 ZG Petten, Netherlands. 

From E wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

An element of a rotating blade of a HAWT will meet turbu- 
lent wind speed fluctuations, different from fluctuations seen by a 
stationary observer. Several authors have studied this effect. One 
approach has been extended in this paper. Specific features are: ho- 
mogeneity in the rotor plane is assumed rather than isotopic turbu- 
lence; empirical formulas for turbulence spectra and coherence are 
used; the model works completely in frequency domain without nu- 
merical fourier transform; and a simple fast algorithm is possible. 
The spectra and cross spectra of wind speed fluctuations agree with 
other models, apart from characteristics, but insignificant narrow 
dips in the main peaks at the integral multiples of rotation frequen- 
cy. Using aerodynamic coefficients, both in the ‘equilibrium wake’ 
and ‘frozen wake’ approach, spectra of blade root moments, shaft 
torque and axial thrust are obtained. The paper discusses a prelimi- 
nary comparison of model calculations with experimental spectra of 
rotor torque and axial force, measured in a 25 m diameter HAWT. 
It is concluded that there is a clear qualitative agreement, that most 
discrepancies can be explained, but that a more accurate compari- 
son needs more sophisticated dynamical analysis. 


16028 ain ae soa ae testing of wind 
turbines and their applications in the Netherlands. Curvers, 
A.; Van Hulle, F.; Stam, W.J. (Netherlands Ener, 
search Foundation, Petten). Oct 1984. Illp. ( 
bao 1—5). ECN, P.O. Box 1, 1755 ZG Petten, Nether- 
ds. 

From European wind energy conference and exhibition; 

a F.R. Germany (23 Oct 1984). 
ithin the scope of the National Wind Energy Development 

Programme (NOW) ECN stimulates the implementation of small 
and medium-sized wind turbines. The activities which have been set 
up to reach this objective can be divided into: assessment on behalf 
of licensing authorities; testing of wind turbines on the ECN test 
site and other locations; research on decentralized wind energy ap- 
plications. The results of these activities are used by manufacturers, 
licensing authorities, consumers, scientific institutions and the gov- 
ernment. The paper will give a brief description of the various test 
programs, such as safety test, performance test, determination of 
power quality, vibration analysis, and measurements of mechanic2! 
loads. Demonstration projects have been set up to investir>* 
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technical and economical feasibility of decentralized wind power 
for some selected types of users. Conclusions for broad applications 
of these systems will be drawn from the analysis of experimental 
data during a measuring period of about two years in each project. 
The measuring program is set up in order to determine the output 
characteristics of wind turbines at the location and the pattern of 
the load from which the direct use of the wind energy can be de- 
rived. The paper will show some intermediate results from those 
projects in which a reasonable amount of data are gathered. 


16029 (ECN—84-170) A horizontal axis wind turbine 
ee Dekker, J.W.M. (Netherlands 

aoe. Research Foundation, Petten). Oct 1984. ‘ 
(CONF-841071—7). ECN, P.O. Box 1, 1755 ZG Petten, 
Netherlands. 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

A 25 m horizontal axis wind turbine at the Netherlands 
Energy Research Foundation n (ECN), Petten, The Netherlands, is 
now in operation for three years. Relevant operational experiences, 
including those during a maintenance period are given. Turbine 
automatic control and a comparison of turbine behavior working 
under different control strategies are dealt with. Finally, results of 
the measurement programme are summarized. 


16030 (ECN—84-171) The 15 m vertical axis wind tur- 
bine Pionier I. Description and experiments. Machielse, 
L.A.H. (Netherlands Energy Research Foundation, Petten). 
Oct 1984. 9p. (CONF-841071—8). ECN, P.O. Box 1, 1755 
ZG Petten, Netherlands. 

From European wind energy conference and exhibition; 
Hamburg, F.R. Gane (23 Oct 1984). 

In spring 1982 an experimental vertical axis wind turbine has 
been installed in Amsterdam. The cantilever turbine has a tropos- 
kien shaped rotor with two GFRP blades. Rotor height and diame- 
ter are 15 m. A DC-AC system of 93.8 kW nominal power enables 

ion at variable speed. The turbine is connected to the local 
distribution grid. Preliminary electrical performance measurements 
have been carried out by means of a minicomputer based data ac- 
quisition system. Results (P-V and Cp-lambda curves) are presented 
including corrections of the average wind speed for the distance be- 
tween anemometer and wind turbine. Also the analyzed losses in 
drive train and conversion system are presented. An overview is 
given of the operational experience and resulting improvements in 
safety, control and bearing system. A more comprehensive data ac- 
quisition system based on a PDP 11/23 computer will be operation- 
al soon and enables remote control of turbine operation and meas- 
urement system. Blade and tower loads, tower vibrations, shaft 
torque, DC and AC electrical data and atmospheric data will be 
gathered on magnetic tape and analyzed. The applied data acquisi- 
tion system also is described together with the intended measure- 
ment programme. 


16031 (ECN—84-172) The asynchronous generator with 

slip used for grid coupled wind turbines. Valter, 
G.P.; Oei, T.D. (Netherlands Energy Research Foundation, 
Petten). Oct 1984. 8p. (CONF-84107 1—9). ECN, P.O. Box 
1, 1755 ZG Petten, Netherlands. 

From European wind energy conference and exhibition; 
Hamburg, F.R. Germany (23 Oct 1984). 

A system analysis approach is attempted, to assess the value 
of enlarged nominal slip of an induction machine for a grid coupled 
wind turbine, taking into account the dynamic behaviour and con- 
version efficiency of the machine. For small turbines with nominal 
powers up to 60 kW, slip enlargement within feasible limits may 
improve the system dynamic properties. The loss of generator effi- 
ciency due to higher slip, is not detrimental to the energy produc- 
tion of the turbine. 


16032 (ECN—84-192) Experimental system n+ eg 
on the 25 meter horizontal-axis wind turbine. Westdorp, R. 

(Netherlands Energy Research Foundation, Petten). Nov 
the 148p. (in Dutch). ECN, P.O. Box 1, 1755 ZG Petten, 


Due to the variation in wind speed and wind direction the 
parameters needed for the control of the turbine exhibit a stochastic 
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nature. For developing a control system knowledge of all param- 
eters, including the variable parameters, has to be gained. This 
report describes the development and the theoretical background, 
including the models used for simulation, of such a control system. 
Calculated values are compared with measured data on the 25 
meter HAT turbine at Petten. 


16033 (EM—83-25) Electrical transmission between a 
wind turbine and a water pump for application in developing 
countries, Fri _ A.C.M. (Technische Hogeschool Eindho- 
ven (Netherlands). Afeling der Elektrotechniek), Aug 
1983. 189p. (In Dutch). Technische Hogeschool Eindhoven, 
Netherlands. Afdeling der Elektrotechniek. 

The design of cheap PM transmission with ferrite magnets is 
described. Magnets are slightly overdimensioned. Transmission is 
characterized in tangential position of magnets and absence of cur- 
rents in field windings. Dynamic properties of machine are more or 
less neglected. It is difficult to calculate transient and subtransient 
reactions of a machine from machine geometry and magnet data 
only. 


16034 (EMV—83-06) Control and safety experiments of 
wind turbines by excitation of the generator and executed in 
the test field. Offringa, L.J.J. (Technische Hogeschool Eind- 
hoven (Netherlands). Afdeling der Elektrotechniek). 1983. 
— Dutch). Technische Hogeschool Eindhoven, Neth- 
ds. Afdeling der Elektrotechniek. 

Optimal yield of a wind turbine combined with synchrone 
converter is given. Control of power and number of revolutions ob- 
tained by excitation of wind turbine generator is described. 


16035 (EMV—83-15) The possibilities of the use of a 
twelve pulse rectifier by a wind turbine driven synchronous 
generator. van Hoek, J.C.M. (Technische Hogeschool Eind- 
hoven (Netherlands). Afdeling der Elektrotechniek). May 
1983. 132p. (In Dutch). Technische Hogeschool Eindhoven, 
Netherlands. Afdeling der Elektrotechniek. 

A possible system for the conversion of wind energy into 
electric energy is described. The use of twelve pulse operation of a 
synchronous machine with rectifier is typical for the system. The 
system consists thus of a semi-twelve phase synchronous machine, 
two six pulse bridge rectifiers and a choke which connects the rec- 
tifiers with a direct current grid. A simplified model for the ma- 
chine has been derived. With this machine there are two possible 
ways to realize twelve pulse operation namely series and parallel 
connection of the two six pulse bridge rectifiers. It turns out to be 
advantageous if there can be switched over from series connection 
into parallel connection and reverse, under load. A possible circuit 
which has this property is designed and tested. It appears that the 
system considered can become unstable; an explanation for this phe- 
nomenon has been given. The power speed curves of the synchro- 
nous machine with rectifiers have been measured. With the help of 
the power speed curves of the wind turbine and the power speed 
curves of the synchronous machine with rectifiers, the achievement 
of optimal conversion of wind energy into electric energy is traced. 
Finally it is concluded that the system considered has a better effi- 
ciency, for every wind speed than the corresponding six pulse 
system. The twelve pulse system, however, is more expensive than 
the six pulse system. 


16036 (EPRI-AP—3813) Wear and environmental effects 
on the Kahuku MOD-0A wind turbine. Werthman, J.P.; 
Gould, G.L. (Burns and McDonnell Engineering Co., 
Kansas City, MO (USA)). Dec 1984. 98p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303 $13.00. File 
Number T1I85920205. 

Over 38,000 hours of operating time were logged by the 
four 200-kW MOD-0A wind turbines between November 1977 and 
June 1982. During this time, considerable data and other informa- 
tion were collected from this experimental program, which was 
funded by the US Department of Energy and managed by the 
NASA Lewis Research Center. Two of the MOD-0A wind tur- 
bines were given a detailed inspection after disassembly to identify 
particular component problems or excessive wear that might affect 
the viability of commercial wind turbines. The Kahuka MOD-0A, 
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located on the island of Oahu, Hawaii, was disassembled and in- 
spected in October 1983. The results of the inspection and the oper- 
ating experiences of Hawaiian Electric Company (the host utility) 
indicated a successful wind turbine experiment from the standpoint 
of energy generation and availability. However, several component 
life and serviceability issues were identified where attention is 
needed to improve the prospects for successful commercial wind 
power generation stations in the future. The highlights of the over- 
all MOD-0A program operating experiences are presented, with 
emphasis on the Kahuku wind turbine. A detailed report on the 
visual inspection performed on the Kahuku unit is included. 


16037 (EPRI-AP—3896) Solano County MOD-2 wind 
turbine field experience. (Pacific Gas and Electric Co., San 
Ramon, CA (USA). Dept. of Engineering Research). Dec 
1984. 88p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T185920181. 

The objective of this Electric Power Research Institute 
(EPRI) and Pacific Gas and Electric Company (PG and E) Project 
was to document and evaluate PG and E’s experiences while test- 
ing, operating, and maintaining a megawatt-scale wind turbine. The 
purpose of this effort was to develop an improved understanding of 
wind turbine technology and the future research requirements for 
advancing the state of the art. This test project is one of several 
EPRI projects having this purpose. A test plan was prepared con- 
taining a series of 11 specific tests to be performed over a two-year 
period beginning in September 1982. This interim report covers the 
first year, ending August 31, 1983. This report, which is divided 
into four sections, describes how the data were collected and states 
the preliminary results of each test. The first section of the report 
portrays the wind resource characteristics. Next, the wind turbine’s 
performance, including power output and energy capture, is pre- 
sented. The third section describes the wind turbine’s availability, 
reliability, and maintenance experiences. In the last section, the 
wind turbine’s acoustic and environmental impacts are discussed. 


16038 (FDO(B)—82-039) Limited feasibility study multi- 
wind turbines (MWT). Kuijs, A.C.M.; Hagg, F. (FDO Tech- 
nische Adviseurs B.V., Amsterdam (Netherlands)). Mar 
1982. 42p. (In Dutch). FDO Technische Adviseurs B.V., 
Amsterdam, Netherlands. 

A limited feasibility study has been made regarding multi- 
wind turbine systems with integrated energy storage systems in the 
tower construction. The technical, economical and environmental 
possibilities are evaluated. 


16039 (GKSS—84/E/12) Measuring system and data 
evaluation methodology of the experimental field of Pellworm 
wind power plant. Fries, S.; Borchers, D.; Tauffenbach, H.J.; 
Petersen, G.; Mengelkamp, H.T. (GKSS-Forschungszen- 
trum Geesthacht G.m.b.H., Geesthacht-Tes eee (Ger- 
many, F.R.)). 1984. 34p. (In German). (CONF-8404220—1). 
NTIS (US Sales Only), PC A03/MF AO1. File Number 
DE85750756. 

From Metrological studies meeting on wind power plants; 
aasaies “i R. Germany (4 Apr 1984). 

the North Sea island Pellworm the GKSS research 

pe is ais a test field for small wind energy converters. 
Besides the gaining of long time operating experiences the perform- 
ing of obliging power curves and efficiencies are the main objec- 
tives of the investigations. The data collecting and handling systems 
are described as well as the measuring and evaluation methods. 
Typical test results are presented and discussed. 


16040 (GKSS—84/E/35) Relevance of averaging period 
to wind power measurements and efficiency of WECS. Men- 
gelkamp, H.T. (GKSS-Forschungszentrum Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.)). 1984. 
12p. (CONF-8406231—2). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE85750759. 

From 3. international conference on solar energy and exhibi- 
tion; Istanbul, Turkey (25 Jun 1984). 

10-mjnute averages of wind speed, wind speed cubed and 
power output are used for the determination of power curves and 
power coefficient of WECS and turbulence intensity. It is shown 
that the turbulent part of the air flow at the Pellworm test field 
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contains about 16% of the mean flow energy. Neglecting the turbu- 
lent part in determining the power coefficient or power curve leads 
to an error in the calculation of the mean energy output at loca- 
tions with a different turbulence intensity. Averaging the third 
power of the instantaneous wind speed is recommended. 


16041 

of performance and hinge-offset flexible 

van Holten, T.; Kooman, J.L. (Technische Hogeschool 

Delft (Netherlands). Af der Luchtvaart- en Ruimte- 

vaarttechniek). Feb 1983. 35p. (In os Technische 

——_ Delft, Netherlands. Afdeling der Luchtvaart- 
tevaarttechniek. 


Performances, hinge offset movements and loads are calcu- 
lated for flexible turbine blades. The calculations relate to laminar 
flow rate, laminar flow rate with velocity gradient, and slanting 
flow rate. The calculation method is simplified and applicable to 
first design evaluations. 


16042 (Memorandum-M—454) A model with four degrees 
of freedom for the aero-elastic stability of a wind turbine 
blade. Kuik, W. (Technische Hogeschool Delft (Nether- 
lands). Afdeling der Luchtvaart- en Ruimtevaarttechniek). 
Mar 1983. 6lp. (in Dutch). Technische Hogeschool Delft, 
— Afdeling der Luchtvaart- en Ruimtevaarttech- 
ni 
A calculation scheme has been set up for the description of 
the change of frequency and damping of the vibrations of a turbine 
blade, with the revolution of the rotor. Calculations are performed, 
with this scheme, of a rotor with and without tipvanes. 


16043 (Memorandum-M—500) Measurements of lift and 


Ho eschool Delft (Netherlands). Afdeling de 


uimtevaarttechniek). Jan 1984. Sip. Dutch). Tech- 
sissies Hogeschool Delft, Netherlands. Afdeling der Lucht- 
vaart- en Ruimtevaarttechniek. 

Tipvanes add radial forces to the normal axial forces and 
thus can increase the output of a wind turbine significantly. The re- 
sistance forces counteract this effect, however. To determine the 
radial forces a device is designed to measure these radial forces. 
This device with tipvanes, fastened to thin bars which have only a 
supporting function is dragged through a ship model basin. Lift and 
resistance can be determined by measuring the radial force and the 
couple of the axis. Flow pattern can be made visible by small hy- 
drogen bubbles. The results showed that this measuring system is 
satisfactory. Resistance forces can be computed with an accuracy 
of less than 0.5 percent. The airfoil profile used in these experi- 
ments is the Eppler 385 profile, which appeared not to be fit for 
tipvanes. The extra power by the radial forces will be nullified by 
the resistance of the tipvanes. 


16044 (NLR-MP—83072-U) Life assessment and damage 
tolerance of wind turbines. Wanhill, R.J.H. (Nationaal 
Lucht- en Ruimtevaartlaboratorium, Amsterdam (Nether- 
lands)). Nov 1983. 9p. (CONF-841203—5). Nationaal Lucht- 
en Ruimtevaartlaboratorium, Amsterdam (Netherlands). 

From 6. international conference on fracture; New Delhi, 
India (4 Dec 1984). 

A survey of the safe and durable operation of fatigue critical 
structures in high technology windmills has been attempted, includ- 
ing safe life assessment and possible application of damage tolerance 
principles. A research programme to assist safe and durable oper- 
ation of windmill rotors in the Netherlands is reviewed. 


(NLR-TR—83016-L) Correlation measurements at 
the 25 m horizontal axis wind turbine @5 m HAWT) at 
Petten. Persoon, A.J.; Retel, A.P.; Dogger, C.S.G. (Nation- 
aal Lucht- en Ruimtevaartlaboratorium, Amsterdam (Neth- 
erlands)). Feb 1983. 26p. (In Dutch). Nationaal Lucht- en 
Ruimtevaartlaboratorium, Amsterdam, Netherlands. 

Correlation measurements are done for the fixed instruments 
of the 25 m horizontal axis wind turbine (25 m HAWT) at Petten. 
Responses of the acceleration meters on the rotor blades, in the na- 





in the mast are compared with those of an external one. 
from spacer and tower were correlated with a known 
. Rotor blades were brought into vibration by hand. Vi- 
of the tower were generated by intermittent yawing of the 


(NLR-TR—83046-L) Investigation into the vibra- 
tions of a vertical axis wind turbine (15 m VAWT). Persoon, 
A.J.; Dogger, C.S.G. (Nationaal Lucht- en Ruimtevaartla- 
boratorium, Amsterdam (Netherlands)). Apr 1983. 34p. (In 
Dutch). Nationaal Lucht- en Ruimtevaartlaboratorium, Am- 
sterdam, Netherlands. 

After the commissioning of the 15 m vertical axis wind tur- 
bine (VAWT), known as ‘Pioneer I’, it appeared that during hard 
blowing winds dangerous vibrations occurred, reason for the Neth- 
erlands Energy Research Foundation (ECN) at Petten, Nether- 
lands, to ask the National Aerospace Laboratory (NLR) to make an 
inquiry into the vibrational behavior of the VAWT. It was found 
that these vibrations were due to common frequencies of fast turn- 
ing rotor and mast, which caused resonance vibration. By limiting 
the rotational speed of the rotor this resonance can be avoided. 
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(CONF-850622—3) Small noise in power system 
dynamics and its relation to security assessment. DeMarco, 
C.L.; Bergen, A.R. (California Univ., Berkeley (USA). 
Dept. of Electrical Engineering and Computer Sciences). 
1985. Contract AC01-82CE76221. 3p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85006257. 

From American Control conference; Boston, MA, USA (19 
Jun 1985). 

Goal of this work is to develop a security measure for 
power systems to supplement existing steady state and dynamic se- 
curity measures. It is motivated by the observed phenomenon of 
voltage collapse. This work develops a security measure which re- 
lates to the size of the region of attraction for the power system's 
equilibrium point. A model with a small magnitude white noise dis- 
turbance is employed to identify an asymptotic estimate (in the 
small noise limit) of the expected time for trajectories of the sto- 
chastic system to exit the deterministic region of attraction. This es- 
timate is related to a Lyapunov function for the deterministic dy- 
namics, and it is shown that the expected exit time grows exponen- 
tially with the value of the Lyapunov function at the closest unsta- 
ble equilibrium point. 


16048 (P—300-84-013) Technical assessment manual: 
electrical generation. Volume I, Edition III. (California 
Energy Resources Conservation and Development Commis- 
sion, Sacramento (USA). Assessment Div.). Jun 1984. 101p. 
California Energy Commission, 1516 9th Street, Sacramen- 
to, CA 95814. File Number T185901053. 

This report presents technical characteristics of selected 
electrical generation technologies as they are likely to be deployed 
in California in the late 1980s. Generation technologies treated in- 
clude conventional alternatives such as coal, liquid/gaseous fueled 
steam-boiler, combustion turbine, combined-cycle, hydroelectric, 
vapor geothermal and wood-fired boilers, and the developing tech- 
nologies of solar photovoltaic, liquid geothermal, fuel cells, and 
wind. Characteristics covered include economic parameters (cap- 
ital, operating and maintenance, and fuel costs), engineering fea- 
tures (typical size, availability and capacity factors, heat rate, 
project lead times, land use, fuel characteristics) and environmental 
aspects (atmospheric emission factors, solid waste generation and 
consumptive water use). 
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16049 (ANL/CNSV- 
problems and solutions at the Lakeland 
= Hiers, C.W.; Libey, J.A.; Wisely, F.E. (City of Lake- 
land, FL). Sep 1984. NTIS, PC A14/MF AO1. File Number 
DE85001225. (CONF-840223—). 


—144, pp 237-245) Start-up and 
MSW 
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From Energy from municipal waste research workshop - a 
technical review of thermochemical systems; Kissimmee, FL, USA 
(22 Feb 1984). 

The City of Lakeland, Florida, Department of Electric and 
Water Utilities own and operates a municipal electric utility system 
to generate and distribute electric power. In 1982, a new 364-MW 
pulverized coal-fired steam electric generating unit was put into 
commercial operation. The steam boiler could burn 10% shredded 
Municipal Solid Waste (MSW) as supplemental fuel. This paper de- 
scribes the MSW processing facility and the start-up and operating 
problems and their solutions during the first year of operation. 6 


figures. 


16050 (DOE/NASA—0215-1) Advanced technology co- 
generation system conceptual design study: closed cycle gas 
turbines. Mock, E.A.T.; Daudet, H.C. (Garrett Turbine 
Engine Co., Phoenix, AZ (USA)). Oct 1984. Contract AI21- 
77TET13111. 284p. (NASA-CR—168222; GTEC—31-4773). 
NTIS, PC Al3/MF A0Ol; 1; GPO Dep. File Number 
DE85006852. 

The importance of the study results to the industrial sector 
can best be illustrated by a review and contemplation of the Task 
III results. The objective of Task III was to apply what was 
learned about steam and closed-cycle gas turbine cogeneration sys- 
tems during Tasks I and II, on a site specific basis, to the much 
broader industrial sector as a whole. The Task III data shows that 
the industrial sector can benefit, and can afford to benefit, from the 
use of coal-fired cogeneration systems provided: (a) The industrial 
site is located in a DOE region that is not predominately based on 
cheap hydroelectric or nuclear utility power. (b) The specific site is 
based on using gas and/or oil as the separate generation boiler fuel. 
(c) The local utility will at least tolerate, or work with, the indus- 
trial cogenerator. (d) The industrial site has a minimum heat-to- 
power ratio of about 1.0 or the local utility will pay a fair price for 
the power exported from the industrial site. If all or most of the 
above conditions are met or approached, the industrial site owners 
should consider cogeneration. The steam cogeneration systems can 
provide the industrial owner an attractive return-on-equity and 
return-on-investment. However, the emerging technology of the 
closed cycle gas turbine shows a return-on-equity significantly 
better than that for the equivalent steam cogeneration system as 
shown in Figure 3. The significance of the Task I and Task II 
effort to the industrial sector is that these parts of the study verified 
the results of Task III by conducting a detailed cost and thermody- 
namic analysis on a selected industrial site cogeneration system. 


16051 (DOE/RG/10212—T1) PURPA final report. 
(Nevada Public Service Commission, Carson City (USA)). 
23 Mar 1983. Contract FG01-79RG10212. 5p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85007611. 

The Commission staff has developed complete cost data for 
Sierra Pacific Power Company and Nevada Power Company. That 
data, along with load data for those companies’ larger customers, is 
permanently stored in a secured program library, and is continually 
updated as plant, maintenance and other expenses or production 
criteria change. The Commission staff has become thoroughly fa- 
miliar with, and has developed substantial expertise in developing 
and evaluating the cost information which will serve as the baseline 
for the Commission's designing of rates. Although it is anticipated 
that the Commission staff may desire or need assistance from out- 
side consultants in the future, that need will now be on a sporadic 
basis, and will not require extensive expenditures. The consultants, 
Price Waterhouse and Company, spent many hours working jointly 
with staff members in preparing the Commission staff's presenta- 
tions at the numerous PURPA hearings. All work by the consultant 
was done with as much staff participation as possible; and all work 
performed without staff participation was fully documented so that 
the procedures involved could be repeated by the Commission staff. 
With the help of its consultant, the Commission staff acquired a 
production costing model similar to that developed by the National 
Regulatory Research Institute. In addition, a financial analysis 
model is now available to provide the Commission staff immediate 
understanding of financial impacts which may result from the im- 
plementation of changes in rate structure. In developing these pro- 
grams, grant funds were expended both for computer time and for 
consultant fees. 
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16052 (EPRI-CS—3725) Evaluation of computer-aided 
foundation design techniques for fossil fuel power plants. 
Final report. Kulhawy, F.H.; Dill, J.C.; Trautmann, C.H. 
(Kulhawy (Fred H.), Ithaca, NY (USA)). Nov 1984. 59p. 
Research Reports Center, Box 50490, Palo Alto, CA 94303 
$10.00. File Number T1I85920158. 

The use of an integrated computer-aided drafting and design 
system for fossil fuel power plant foundations would offer utilities 
considerable savings in engineering costs and design time. The tech- 
nology is available, but research is needed to develop software, a 
common data base, and data management procedures. An integrat- 
ed CADD system suitable for designing power plant foundations 
should include the ability to input, display, and evaluate geologic, 
geophysical, geotechnical, and survey field data; methods for de- 
signing piles, mats, footings, drilled shafts, and other foundation 
types; and the capability of evaluating various load configurations, 
soil-structure interactions, and other construction factors that influ- 
ence design. Although no such integrated system exists, the survey 
of CADD techniques showed that the technology is available to 
computerize the whole foundation design process, from single-foun- 
dation analysis under single loads to three-dimensional analysis 
under earthquake loads. The practices of design firms using CADD 
technology in nonutility applications vary widely. Although all the 
firms surveyed used computer-aided drafting, only two used com- 
puter graphics in routine design procedures, and none had an inte- 
grated approach to using CADD for geotechnical engineering. All 
the firms had developed corporate policies related to system securi- 
ty, supervision, overhead allocation, training, and personnel com- 
pensation. A related EPRI project RP2514, is developing guidelines 
for applying CADD systems to entire generating-plant construction 
projects. 4 references, 6 figures, 6 tables. 


16053 (EPRI-CS—3800) Cyclic-duty turbine and boiler 
operating practice and guidelines. Final report. Martin, H.F.; 
Barkan, J.L. (Westinghouse Electric Corp., Orlando, FL 


(USA). Steam Turbine Generator Div.). Dec 1984. 471p. 
Research Reports Center, Box 50490, Palo Alto, CA 94303 
$35.50. File Number T185920219. 

This program has as its overall objective improvement in the 
economy and reliability of cyclic operation of turbines and boilers. 
Toward this objective, this study has produced the following infor- 
mation based on data collected from the Commonwealth Edison 
Company’s Collins Station Unit 5: Continuous data collection for a 
period of 15 months in a cyclic duty plant; validation of turbine 
component temperature distribution modeling techniques; validation 
of major elements of the boiler model; cyclic operating recommen- 
dations for the Collins Station Unit No. 5; and cyclic operating rec- 
ommendations for the Electric Utility industry. An unattended 
Data Acquisition System continuously monitored 249 variables and 
stored the data on magnetic tapes, changed on a weekly basis. A 
series of data reduction programs converted data to engineering 
units and provided summaries of the operation on daily and total 
project bases. The analysis techniques used to predict turbine com- 
ponent temperature distributions were validated using measure- 
ments of both stationary component and rotor metal temperatures. 
The rotor bore measurements were obtained using radio telemetry. 
This is the first time that this has been successfully performed on an 
operating steam turbine. These temperature distributions are the 
basis for thermal stress analysis of cyclic operation. The data were 
analyzed using various computerized heat conduction programs. 
The heat transfer coefficient correlations used produced good 
agreement with measured data. 


16054 (EPRI-CS—3852) Combined makeup and sides- 
tream softening field for a proposed closed-cycle cooling- 
system design. Final report. Aronson, J.T.; Campbell, K.S.; 
Litherland, S.C.; Owen, M.L.; Kamas, J.W. (Stearns Cata- 
lytic Corp., Denver, CO (USA); Radian Corp., Austin, TX 
(USA)). Jan 1985. 99p. Research Reports Center, Box 
50490, Palo Alto, CA 94303 $13.00. File Number 
1185920229. 

This report presents the results of a special pilot-scale field 
test conducted at Comanche Generating Station in Pueblo, Colora- 
do. The objective of this test was to evaluate a proposed closed- 
cycle cooling system design which incorporated combined makeup 
and sidestream softening for scale control at high cycles of concen- 
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tration. Public Service Company of Colorado, which cofunded the 
field test, needed to evaluate the proposed design for the planned 
Southeast Generating Station. The test used a portable skid-mount- 
ed field test unit (FTU) which was designed and fabricated under 
EPRI RP1261-1. Based on proposed design conditions, the FTU 
was operated for three weeks to obtain steady-state system chemis- 
try data. These data were then compared with design estimates. 
The FTU combined softening system produced a treated water 
chemistry better than anticipated and the FTU operated at design 
conditions (20 cycles of concentration) without condenser scaling. 
The FTU results were also compared with estimates based on com- 
puter model simulations (CS-2276). Comparisons of the recirculat- 
ing water compositions were in close agreement on the softener 
treated water compositions were attributed to inaccurate chemical 
feed rate data used as input to the computer models. 


16055 (EPRI-CS/NP—3743, pp 2.1-2.9) Feedwater 
heater upgrade program within the Southern electric system. 
Price, M. (Southern Coal Co., Services, AL). Oct 1984. Re- 
search Reports Center, P.O. Box 50490, Palo Alto, CA 
94303 $37.00. File Number T185920123. (CONF-8406224—). 

From Symposium on state of the art feedwater heater tech- 
nology; Washington, DC, USA (5 Jun 1984). 

In 1979, a Southern electric system Feedwater Heater Com- 
mittee was formed to study feedwater heater reliability. The com- 
mittee concluded that there was significant problems with feed- 
water heaters but that little data was available that would explain 
the cause for most of the failures. To address this situation, a 
system-wide program was proposed to categorize the types of past 
feedwater heater failures and to determine what modifications to 
future heaters would minimize these failures. Findings to date are 
summarized in the report for fossil-fuel units only. 


16056 (EPRI-CS/NP—3743, pp 2.25-2.52) Review of sa- 
lient conditions affecting closed feedwater heater availability 
and performance. Linley, F.H. Jr. (Southwestern Engineer- 
ing Co., Los Angeles, CA). Oct 1984. Research Reports 
Center, P.O. Box 50490, Palo Alto, CA 94303 $37.00. File 
Number T1I85920123. (CONF-8406224—). 

From Symposium on state of the art feedwater heater tech- 
nology; Washington, DC, USA (5 Jun 1984). 

Unit availability factor has always been high on the list of 
priorities in central station operations. Further, emphasis is now 
being placed on the reliability of each component, since older units 
that formerly would have been slated for phaseout and replacement 
are now being refurbished for a new, long term lease on service 
life. Equipment design is certainly a key factor in the reliability 
equation, with two aspects that must be reckoned with. First, the 
need for development and application of sound theory and design 
practice is obvious. Excellent work has been done in this area. 
There is a second critical facet of power plant equipment supply 
that must not be overlooked and that is the feedback of first hand, 
articulate and detailed knowledge of the nature and locations of 
failures that inevitably show up from time to time in the real world 
of the power plant environment. Documented observations of fail- 
ure details are essential for corrective adjustments, not only to the 
state-of-the-art of feedwater heater design und manufacture, but 
also modifications to power plant operation and maintenance proce- 
dures to permit optimum conditions for the assurance of the me- 
chanical integrity of heat exchange equipment. 


16057 (EPRI-CS/NP—3743, BP 2.53-2.72) High reliabil- 
ity feedwater heater designs. Bell, R.J.; Diaz-Tous, 1A.; 
Hirota, N.S. (Heat Exchanger Systems, Inc., Boston, MA). 
Oct 1984. Research Reports Center, P.O. Box 50490, Palo 
Alto, CA 94303 $37.00. File Number T185920123. (CONF- 
8406224—). 

From Symposium on state of the art feedwater heater tech- 
nology; Washi m, DC, USA (5 Jun 1984). 

Electric Power Research Institute (EPRI) project RP 1887-2 
was initiated in 1983 with three separate but related tasks. A fourth 
task, this conference was added in late 1983. The objectives of 
these tasks are as follows. (1) High reliability feedwater heater 
design: (a) determine which design features, operation and mainte- 
nance practices have the greatest effect on feedwater heater reli- 
ability, (b) identify existing and new design concepts which will im- 
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prove feedwater heater reliability, and (c) identify further research 
needs for improving feedwater heater reliability. (2) On-line helium 
leak detection: determine feasibility of using helium to detect feed- 
water heater tube leaks before they grow large enough to cause 
damage to other tubes. (3) Feedwater heater material guidelines. (4) 
Organization of a symposium on state-of-the-art feedwater heater 
technology. Tasks 1 and 2 will be discussed in this paper. Task 3 is 
the primary responsibility of Heat Transfer Consultants, Inc. and is 
discussed in a separate paper in this symposium. Task 4, this sympo- 
sium, has been organized to include presentations by many of the 
companies and individuals who provided data for Task 1. 


16058 ee a aoe pp 2.73-2.75) Potential 
crisis for materials in the feedwater heater . Shaw, 
R.H. (Yuba Heat Transfer Corp., Clark, NJ). Oct 1984. Re- 
search rts Center, P.O. Box 50490, Palo Alto, CA 
94303 $37.00. File Number T185920123. (CONF-8406224—). 

From Symposium on state of the art feedwater heater tech- 
nology; Washington, DC, USA (5 Jun 1984). 

Diminishing supply sources, shortened lead times and a pro- 
liferation of specification variances have combined to place the do- 
mestic feedwater heater industry in a precarious position. This 
paper discusses the first two of these factors in general. The im- 
pacts due to shifts in design parameters are discussed as they relate 
to the following materials: copper-nickel and admiralty, nickel- 
copper alloy 400, carbon steel, stainless steel, and forgings. 


16059 (EPRI-CS/NP—3743, pp 3.1-3.24) Achieving 
greater reliability in feedwater heater tube joints. Ledoux, J. 
(Hamon-Sobelco, Brussels, ium). Oct 1984. Research 
Center, P.O. Box 90, Palo Alto, CA 94303 
$3 ae File Number TI85920123. (CONF-8406224—). 
rom Symposium on state of the art feedwater heater tech- 
nstnian Waa ac. OOk (5 Jun 1984). 

Twenty five years ago the only kind of heater used in the 
field of power generation was of the tubesheet type where the 
tubes were welded at the front of the tubesheet. The problems 
caused by numerous joint leaks prompted the development and re- 
design of these heaters. Two design adaptations occurred. In some 
cases the tubesheet heater design was kept but the weld position 
was moved from the front to the back of the tubesheet in order to 
use a buttweld. Other designers rejected the tubesheet based design 
in favor of a header type heater, in this case the tube joint is also a 
buttweld. Today, because of improvements in welding technology 
(fusion or kinetic) the original design, with a weld at the front of 
the tubesheet, is successfully used. The paper discusses design of 
the joint, use of automated processes, kinetic welding, metallurgical 
aspects, and nondestructive testing. 


16060 agp nae pp 3.31-3.38) Flow-induced 
tube vibration: a comparison of predictive methods for desu- 
perheat zones. Lawrance, H.R. (Yuba Heat Transfer Corp., 


Tulsa, OK). Oct 1984. Research R 
50490, Palo Alto, CA 94303 
1185920123. (CONF-8406224—). 

From Symposium on state of the art feedwater heater tech- 
nology; Washington, DC, USA (5 Jun 1984). 

Over the last thirty years, vibration prevention has been ex- 
tended from rules of thumb to static deflection criteria and now to 
the more comprehensive fluid elastic whirling theory. The formula- 
tions used in the static deflection method may be explained by a 
combination of maximum permitted mid span deflections and tube 
loads, but have in effect been established through experience, both 
good and bad. The results of this method appear to be more con- 
servative than those for fluidelastic whirling, but the latter provides 
greater insights into the evaluation of local conditions that could 
affect performance. Research in progress, and that to be performed 
in the future, will result in better definition of somewhat elusive 
terms in the equations, but in the interim, there are two methods 
that, used in conjunction, will adequately provide avoidance of vi- 
bration provided that they are used correctly with consideration of 
unusual modes of operation. These methods are discussed in detail. 


rts Center, P.O. Box 
37.00. File Number 
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16061 (EPRI-CS/NP—3743, pp 3.39-3.64) ~~. fea- 
tures of header type feedwater heaters. Berger, N. (CASS 
International, Ahrensburg, West Germany). Oct 1984. Re- 
search Reports Center, P.O. Box 50490, Palo Alto, CA 
94303 $37.00. File Number TI85920123. (CONF-8406224—). 

From Symposium on state of the art feedwater heater tech- 
nology; Washington, DC, USA (5 Jun 1984). 

Worldwide, most power stations are equipped with closed 
feedwater heaters (CFWH) of tubesheet design in the high pressure 
train of a feedheating system. However, the development and in- 
stallation of large two shift and middle range load operating power 
stations with a power rating far above 300 MW called the suitabil- 
ity of a tube-and-tube-sheet design in question. The technology of 
the header type feedwater heater (HFWH) provided the evident 
proof that this design could cope with all normal and abnormal 
conditions which can occur during the 25-year service life of such 
a power station. In the West German conventional power stations 
of 300 MW up to 750 MW the HFWHs are the predominant com- 
ponents in the high pressure feedheating train. This paper shows 
the design features, the technical and economical aspects of feed- 
water heaters in header type design. 


16062 (EPRI-CS/NP—3743, pp 3.65-3.87) Reliable ver- 
tical feedwater heaters. Lang, H.V. (Brown, Boveri & Co., 
Ltd., Baden, Switzerland). Oct 1984. Research Reports 
Center, P.O. Box 50490, Palo Alto, CA 94303 $37.00. File 
Number TI85920123. (CONF-8406224—) 

From Symposium on state of the art feedwater heater tech- 
nology; Washington, DC, USA (5 Jun 1984). 

This paper outlines how the author's company produces 
feedwater heaters (FWH's) of high reliability and concentrates par- 
ticularly on vertical head down, carbon steel tubed high pressure 
FWH's. The following are characteristic of such FWH's. Carbon 
steel tubed heaters still exhibit the lowest initial cost. Carbon steel 
tubed heaters have the highest potential for erosion/corrosion relat- 
ed failures. Vertical head down heaters have a reputation for fail- 
ures in the desuper-heater zone. 


16063 (EPRI-CS/NP—3743, pp 3.89-3.95) Application 

of explosive tube expansion and plugging to feedwater heater 

maintenance and repair. Schroeder, J.W. (Foster-Wheeler 

Energy Corp., Livingston, NY). Oct 1984. Research Re- 

— Center, P.O. Box 50490, Palo Alto, CA 94303 $37.00. 
ile Number TI85920123. (CONF- 8406224—). 

From Symposium on state of the art feedwater heater tech- 
nology; Washington, DC, USA (5 Jun 1984). 

The maintenance and repair of feedwater heaters has been a 
constant problem to the electric power industry. Utilities are con- 
tinuously repairing, plugging, or replacing leaking tube bundles. 
Explosive tube expansion has been used for nearly 20 years by 
some manufacturers to expand tubes into the tubesheets of the feed- 
water heaters being fabricated. Explosive expansion has also been 
used to perform the expansions on heaters being repaired or re- 
tubed in situ. Using this same technology, an explosively expanded 
tube plug was developed for plugging leaking tubes. Explosive tube 
plugging can quickly and effectively plug leaking tubes. The proc- 
ess requires very little preparation before the plugging operation, 
and it does not adversely affect adjacent nonleaking tube joints. 
This paper describes both processes and discusses some of the many 
completed field applications. In addition the paper discusses how 
the explosive techniques were instrumental in solving many typical 
field-repair problems. 


16064 (EPRI-CS/NP—3743, pp 4.1-4.22) Feedwater 
Heater Procurement Guildlines - some new performance crite- 
ria. Singh, K.P.; Diaz-Tous, I.A. (Joseph Oat Corp., 
Camden, NJ). Oct 1984. Research Reports Center, P.O. Box 
50490, Palo Alto, CA 94303 $37.00. File Number 
1185920123. (CONF-8406224—). 

From Symposium on state of the art feedwater heater tech- 
nology; Washington, DC, USA (5 Jun 1984). 

This paper summarizes the report Feedwater Heater Pro- 
curement Guidelines aimed at strengthening the purchase specifica- 
tion for feedwater heaters. Part 1 of the report, labelled the Source- 
book, provides the underlying technical basis for much of the mate- 
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rial in Part 2, the specification portion. An outline of the content of 
the two parts of the report is presented in the paper. 


16065 (EPRI-CS/NP—3743, rP 4.53-4.67) Feedwater 
heater draining system. Stiebler, T.J. (Houston Lighting and 
Power Co., TX). Oct 1984. Research Reports Center, P.O. 
Box 50490, Palo Alto, CA 94303 $37.00. File Number 
1185920123. (CONF-8406224—). 

From Symposium on state of the art feedwater heater tech- 
aohen, eee DC, USA (5 Jun 1984). 

feedwater heater system entails piping, valves, 

wae controls, and pumps associated with delivering the extract- 
ed steam back to the condenser. Since there are numerous pieces of 
equipment contained in a heater drain system, this paper emphasizes 
the drain cooler zone and other exits and entrances to the shell of a 
feedwater heater. Since forced outages are so expensive, it would 
seem that their reduction would be most beneficial. This paper, 
therefore, deals with the problems associated with leaks, such as 
causes and cures, created by the drain system. 


16066 Eta pp 4.69-4.117) — ap- 
proach to design consi ions and recommendations for the 
selection and eae of retrofit vertical head-down feed 
water heaters. Favor, C.H.; Haynes, T.G. (Duke Power Co., 
Charlotte, NC). Oct 1984. Research Reports Center, P.O. 
Box 50490, Palo Alto, CA 94303 $37.00. File Number 
T1I85920123. (CONF-8406224—). 

From Symposium on state of the art feedwater heater tech- 
nology; Washington, DC, USA (5 Jun 1984). 

The paper discusses representative system design, operation, 
and maintenance problems and subsequent resolutions developed by 
Duke Power Company, centering on the design, installation, oper- 
ation, and maintenance of original and retrofit vertical feedwater 
heaters. Several installation examples and their supporting systems 
were selected for discussion. For these examples are described 
original heater and system designs, the failure of equipment, ration- 
ale for selecting replacement equipment, and modifications to the 
supporting systems to more properly support vertical heater oper- 
ation. 


16067 (EPRI-CS/NP—3743, pp 4.119-4.150) Utility's 
approach to improved feedwater heater reliability. Franz, H. 
(Southern California ee Co., Rosemead). Oct 1984. Re- 
search Reports Center, P.O. Box 50490, Palo Alto, CA 
94303 $37.00. File sat 1185920123. (CONF-8406224—). 

From Symposium on state of the art feedwater heater tech- 
nology; Washington, DC, USA (5 Jun 1984). 

From their experience with feedwater heaters in over 30 
fossil-fuel units, Southern California Edison Company concluded 
that special efforts were needed to: (1) continuously review and up- 
grade specifications; (2) select materials more carefully and experi- 
ment with new ones; (3) strictly enforce adherence to specifica- 
tions; and (4) ensure compliance to standards through inspections; 
i.e., improve quality control. These efforts are discussed in the 
paper. Efforts to achieve quality and high reliability are discussed 
in somewhat greater detail for the benefit of other users of feed- 
water heat exchangers. 


16068 (EPRI-CS/NP—3743, pp 4.151-4.163) Specifica- 
tion considerations for reliable feedwater heaters. Jones, 
M.W. (Potomac Electric Power Co., Washington, DC). Oct 
1984. Research Reports Center, P. O. Box 50490, Palo Alto, 
CA 94303 $37.00. File Number 1185920123. (CONF- 
8406224—). 

From Symposium on state of the art feedwater heater tech- 
nology; Washington, DC, USA (5 Jun 1984). 

in the mid-1970's Potomac Electric Power Company 
(PEPCO) began to experience tube failures of low and intermediate 
pressure feedwater heaters. These failures, while apparently random 
at first, became more predictable and more frequent. Prior to this 
time, PEPCO had experienced problems with some high pressure 
heaters, but even those had primarily been confined to one super- 
critical cycle plant. All of these problems occurred in feedwater 
heaters using carbon steel tubes, however, most of the problems 
were not due solely to carbon steel being less corrosion-resistant 
than more traditional copper alloys. Coincident with these failures, 
PEPCO and other utilities were becoming very concerned about 
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reliability of power plants, due primarily to the high cost of re- 
placement power generated by oil-fired units. As a result, a greater 
effort was made to understand the cause of failures, determine 
methods to reduce future failures, and to incorporate each new im- 
provement in all future feedwater heater purchases. PEPCO’s ef- 
forts in these areas are discussed in this paper. 


16069 (EPRI-CS/NP—3743, Patty 5.1-5.39) Corrosion-re- 
lated failures in feedwater heaters. Moller, G.E.; Syrett, B.C. 
Oct 1984. Research » P.O. Box 50490, Palo 


Reports Center, 
Alto, CA 94303 $37.00. File Number T185920123. (CONF- 
8406224—). 


From Symposium on state of the art feedwater heater tech- 
nology; Washington, DC, USA (5 Jun 1984). 

The purpose of this paper is to describe the most important 
forms of corrosion which affect the alloys commonly used for 
FWHs. Case histories are described and supporting photographic 
documentation is provided. Corrosion theory is applied, where pos- 
sible, to explain the damage illustrated. 


16070 (EPRI-CS/NP—3743, pp 5.41-5.50) eS ee 
with Chalk Point Generation Station high 

heaters for units 1 and 2. Racich, R.P. 
Power Co., Washi DC). Oct 1984. Research R 
Center, P.O. Box 50490, Palo Alto, CA 94303 $37.00. File 
Number TI85920123. (CONF-8406224—). 

From Symposium on state of the art feedwater heater tech- 
nology; Washington, DC, USA (5 Jun 1984). 

Potomac Electric Power Company's Chalk Point Generating 
Station is comprised of 4 (2 coal-fired and 2 oil-fired) units. The 
purpose of this paper is to discuss the company’s experience and 
problems with the 12 high pressure feedwater heaters on the coal- 
fired units. The high pressure heaters are of a three-zone horizontal 
configuration. 


pressure feedwater 
(Potomac Electric 


16071 (EPRI-CS/NP—3743, pp 5. re a Materials se- 
lection & Impagliazzo, A.M. Oct 1984. Re- 
search Reports Center, P.O. Box 50490, Palo Alto, CA 
94303 $37.00. File Number T185920123. (CONF- 8406224—). 

From Symposium on state of the art feedwater heater tech- 
nology; Washington, DC, USA (5 Jun 1984). 

In the preliminary report, discussion is limited to a brief 
overview of tube material and two frequently cited problems, vi- 
bration analysis and integral drain coolers. A report in preparation 
at the time of this presentation deals more completely with identify- 
ing the kinds of stresses, strains, and erosion/corrosion to which 
component materials are subject. 


16072 (EPRI-EA—3619-Vol.1) Case studies in technolo- 
gy choice. Volume 1. Baltimore Gas and Electric A 
Final report. Keeney, R.L.; Lathrop, J.W.; Sicherman, A. 
(Woodward-Clyde Consultants, Walnut Creek, CA (USA)). 
Jan 1985. 160p. Research Reports Center, Box 50490, Palo 
Alto, CA 94. 3 $16.00. File Number T185920209. 

This report presents an illustrative case study using the 
EPRI technology choice model (TCM). This model is designed to 
help individual utilities choose technologies and explain their 
choices. It allows utilities to compare the economic and environ- 
mental effects of different technologies using management's judg- 
ment about those effects. The study examines technology choice 
complexities, including multiple objectives, uncertainties, and the 
significance of timing. The Baltimore Gas and Electric Company 
(BGE) anticipates increased electricity demand and is considering 
several new coal-fired technologies for generating 600 MWe at its 
Perryman site in the 1990s. This case study examines the questions 
of which coal technology BGE should use and in which year the 
new facility should be scheduled for service. The technologies con- 
sidered are a conventional coal-fired facility, an atmospheric fluid- 
ized-bed facility, a KILnGAS integrated coal gasification - com- 
bined-cycle (IGCC) facility, and a Texaco IGCC facility. 
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16073 Pre tn 3. Colloquium measurement tech- 
niques for thermal facilities, Dresden, 13-14 April 1983. Syn- 
opses. (Technische Univ., Dresden ne Democratic 
Republic). Sektion Energieumwandl 
German). (CONF-8304216—Summ.). 
Only), PC A03/MF A01. File Number DE85780485. 
From 3. colloquium Imeasurement techniques for thermal 
power facilities; Dresden, German D.R. (13 Apr 1983). 
abstracts are presented for each paper included in 
the data base. 


16074 (NERDDP-EG—83-184) Utilisation of Wakefield 
coal for power generation. Bosio, M.; Lindner, E.R. (Nation- 
al iene Research Develop ment and Demonstration 
Council, Canberra (Australia)). F083. 14p. National Energy 
Research, Development and Demonstration Council, Can- 
berra, Australia. 


One of the primary energy sources of most potential 
amongst the future power supply options being considered by the 
Electricity Trust of South Australia, is the large brown coal deposit 
in the state of South Australia located near Port Wakefield. Testing 
of the coal was undertaken to assess its suitability for combustion. 
The main finding of the research project, that flame temperature 
has a significant effect on the convection pass fouling characteris- 
tics of a coal, has broad implications. Previously, fouling was con- 
trolled by designing for relatively low local convective pass gas 
temperatures, but with limited effects with particularly troublesome 
coals. Control of flame temperature offers now a more powerful 
tool for utilising coals with convective pass fouling tendencies. 
Added evidence of this came from subsequent research carried out 
independently by CE on a Montana (USA) high sodium coal. 


16075 (PB—85-117604/XAB) Critical heat-flux charac- 
teristics for vertical steam-generating tubes with circumferen- 


tially non-uniform heating. Humphries, P.; Dennett, G.F.; 
Scruton, B. (Central Electricity emai Board, South- 
ampton (UK). Technology Planning and Research Div.). 
1984. 22p. NTIS, PC E03/MF E03. 

The critical heat flux for steam/water flowing in tubes with 
circumferentially non-uniform heat flux distributions is of impor- 
tance in assessments of dryout margins for furnace tubes in power 
station boilers. The lack of reliable data has led to an experimental 
program being undertaken at Marchwood Engineering Laboratories 
which has covered both uniformly heated and side-heated vertical 
tubes of 32 mm and 53 mm bore up to 10 m long at pressures be- 
tween 110 and 205 bar and mass fluxes from 400 to 3300 kG/(sq m 
s). For dryout at low steam qualities, the peak heat fluxes for the 
side-heated tubes are comparable to the critical heat fluxes for uni- 
formly heated tubes. At high dryout steam qualities the circumfer- 
ential average heat fluxes of the side-heated tubes are comparable 
to those of uniformly heated tubes. The dryout behavior at interme- 
diate steam qualities is more complex, sometimes involving areas of 
rewetting and dryout in sequence. 


— System for So enenins <f canted 
in filament winding operations. Robinson, S. C.; Dodge, W. 
G.; Pollard, R. E. (to The United States of America as 
resented by the United States Department. of Energy). ‘Us 
Patent 4,430,798. 6 Nov 1984. Filed date 12 Oct 1983. vp. 

PAT-APPL-541187. 

The present invention is directed to a system for sensing and 
correcting the alignment of a mandrel being wound with filamenta- 
ry material with respect to the filamentary material winding mecha- 
nism. A positioned reference pin attached to the mandrel is posi- 
tioned in a beam of collimated light emanating from a laser so as to 
bisect the light beam and create a shadow therebetween. A pair of 
photocells are positioned to receive the bisected light beam with 
the shadow uniformly located between the photocells when the pin 
is in a selected position. The mandrel is supported in the selected 
position for the winding of a filamentary material by a position ad- 
justable roller mechanism which is coupled by a screw drive to a 
reversible motor. Changes in the pin position such as caused by 
winding growth are sensed by the photocells to provide the dis- 
placement of the roller mechanism in the direction necessary to 
return the mandrel to the selected position. 
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Combustion research related to utilization of coal 

gas turbine fuel. Davis-Waltermire, D.M.; Anderson, 
RJ. 0. S. ent of ee Morgantown Energy 
Technology Center, Morgantown, WV). J lournal of Engi- 
neering for Gas Turbines; 106: No. 4, 801-805(Oct 1984). 

A nominal 293 kw (1 MBtu/hr) atmospheric pressure, refrac- 
tory-lined combustor has been used to investigate the effects of a 
number of combustor and fuel-dependent variables on combustion 
efficiency and flue gas characteristics for minimally cleaned, coal- 
derived gas (MCG) and coal water mixtures. The variables which 
have been evaluted include: percent excess air, air distribution, 
combustion air preheat temperature, swirl number, fuel feedrate, 
coal particle size, coal loading in slurry, and slurry viscosity. Char- 
acterization of the flue gas included major/minor gas species, alkali 
levels, and particulate loading, size, and composition. These atmos- 
pheric pressure combustion studies accompanied by data from 
planned pressurized studies on coal-water slurries and hot, minimal- 
ly cleaned, coal-derived gas will aid in the determination of the po- 
tential of these fuels for use in gas turbines. 


16078 perconducting magnetic energy storage for asyn- 
chronous aaeniel systems. Boenig, H.J. (to Dept. of 
Energy). US Patent Application 6-610,904. 16 May 1984. 
11p. Contract W-7405-ENG-36. 

It is an object of the present invention to provide supercon- 
ducting magnetic energy storage for a plurality of asynchronous 
electrical systems. It is a further object of. the present invention to 
provide load leveling and stability improvement in a plurality of in- 
dependent ac systems using a single superconducting magnetic 
energy storage coil. 


16079 (DOE/PE/70225—T1-Vol.2-Pt.1) Study of coal 
based technologies as part of the national energy strategy sup- 
port services. Final report. Volume 2, Part 1. (Burns and Roe 
Industrial Services Corp., Paramus, NJ (USA); Mathtech, 
Inc., Princeton, NJ (USA)). Feb 1981. Contract ACO01- 
80PE70225. 366p. NTIS, PC A16/MF A0Ol1; 1; GPO Dep. 
File Number DE85007346. 

This volume considers fossil-fuel power plants and fluidized 
bed combustors. In a conventional coal-fired power plant, super- 
heated steam is supplied at high pressures from a steam generator 
to a steam turbine whose thermodynamic energy is converted to 
mechanical energy. Electricity is generated from the expansion of 
steam in the steam turbine. The use of coal requires the implemen- 
tation of emission controls to meet environmental standards. Figure 
1 is a simplified flow schematic of a coal fired steam plant. Vari- 
ations to the basic cycle are possible without changing the basic 
thermodynamics. Fluidized bed combustion involves the burning of 
coal in a fluid bed containing a crushed sulfur acceptor such as 
limestone or dolomite. The temperature of the combustion process 
is controlled by heat extraction from the bed and/or by controlling 
the fuel-air ratio in the bed. It is necessary to maintain the bed tem- 
perature below the coal ash softening temperature and in a range 
that would provide efficient capture of sulfur dioxide by the sulfur 
acceptor. With this process it would be possible to capture suffi- 
cient sulfur products to permit the use of high-sulfur coals and still 
meet the current federal Environmental Protection Agency limits 
for emissions. 


2002 Environmental Aspects 


REFER ALSO TO CITATION(S) 15590, 15593, 15637, 17052 


16080 (Juel—1945) Functions of the mathematical de- 
scription of the separation of mixtures of substances in the in- 
dustry, to the case of Zero-Emission. Barnert, H. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorentwicklung). Aug 1984. 61p. (In German). NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE85750761. 

The separation of mixtures of substances is of great impor- 
tance in industrial and energy conversion processes. Proposals are 
made on the appropriate description of the relation between con- 
centrations of mixtures of substances in separation processes and the 
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requirements of energy and capital for the process. These p 

are applied to a number of examples. Principle criteria for the defi- 
nition of “Zero-Emission” are discussed. The potential of improve- 
ment of the retention of environmentally harmful substances is 
demonstrated with the nuclear coal gasification in comparison to 
the production of electricity from coal. 


16081 (PB—85-110914/XAB) Biological impact studies 
of the Faulkner ash site. Klose, P.N.; Potera, G.T. (Environ- 
mental Resources Management, Inc., West Chester, PA 
(USA)). Aug 1984. 88p. S, PC A05/MF AO0O1. 

The Potomac Electric Power Company (PEPCO) has oper- 
ated the Faulkner coal ash storage facility in southern Charles 
County, Maryland since 1970. This site handles all the coal ash pro- 
duced at the nearby Morgantown Generating Stations. Environ- 
mental Resources Management, Inc. produced an earlier 
report (Simek, et al., 1983) for PPSP entitled, Environmental As- 
pects of the Faulkner Ash Site. That report presented a compilation 
of existing data and newly-generated field information on the ash 
site and its influence on the local environment. Several questions 
remained as a result of the analyses carried out for the above study. 
These were: (a) Are trees downgradient of the site accumulating 
metals associated with the ash. (b) Is Zekiah Swamp Run being af- 
fected by dissolved or precipitated metals. (c) Are invertebrates in 
Zekiah Swamp Run accumulating metals from the ash site. The 
studies described herein present data on each of the three questions. 
Results indicate that no adverse effects on water quality, inverte- 
brates, or trees are occurring. Elevated levels of aluminum, cadmi- 
um, and manganese were found throughout the watershed, both 
above and below the ash site, but no relationship to the ash site 
could be established. 


16082 (PB—85-116952/XAB) On-line debris monitoring 
of condensate. Forrest, J.P.; Lloyd, O. (Central Electricity 
Generating Board, Southampton (UK). Technology Plan- 
ae and Research Div.). 1982. 26p. NTIS, PC E04/MF 


An on-line debris in water monitoring technique based on 
continuous filtration of a metered sample has been developed. Lab- 
oratory filtration of samples of condensate were used to quantify 
the debris present in a typical 500 MW generator system. Scanning 
electron microscope studies gave further data on the nature of the 
debris. Preliminary trials were undertaken over a period of several 
weeks at Fawley Power Station during a period of intermittent 
generation. The monitored samples were taken from points close to 
the condensate extraction pumps. In addition to solid debris, the 
monitoring technique responds to oil droplets. The value of the 
technique for monitoring oil in condensate was explored by prepar- 
ing emulsions of known concentration. 


2003 Power Transmission And Distribution 


(ATR—85(7029)-1) Technical support for the Sys- 
tems Architecture and Integration Branch, Electric Energy 
Systems. [Final report]. Watson, M. (Aerospace Corp., El 
Segundo, CA (USA). Energy and Resources Div.). Dec 
1984. Contract AC01-82CE76213. 87p. NTIS, PC A05/MF 
A01; GPO Dep. File Number DE8 626. 

A wide variety of technical support activities were per- 
formed over the 27 month contract period. The general nature of 
these activities was anticipated initially and specified in the func- 
tional statements of work (Appendix A). Specific technical efforts 
were defined within the bounds of these functional tasks to be re- 
sponsive to the changing needs of the program. Three major cate- 
gories of effort can be identified: Systems Research Program Plan- 
ning, Assessment of Power System Vulnerability Research Needs, 
and Systems Research Program Implementation Support. 


16084 (BNL—35945) Operational test results of a proto- 
type superconducting power transmission system and their ex- 
trapolation to the performance of a large system. Forsyth, 
E.B. Sr.; Thomas, R.A. (Brookhaven National Lab., Upton, 
NY (USA)). 1985. Contract AC02-76CH00016. PiOp. 
(CONF-850704—2). NTIS, PC A02/MF A001; GPO Dep. 
File Number DE85006731. 
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From IEEE Power Engineering Society summer meeting; 
Vancouver, Canada (14 Jul 1985). 

Superconducting cables have electrical characteristics which 
are similar to overhead lines in many ways. They are suitable for 
long-distance circuits of relatively high power and are not similar 
or competitive with conventional underground cables and their 
usual applications. The testing of a prototype superconducting 
power transmission system has progressed to those of an operation- 
al nature such as unattended life tests, emergency ratings and simu- 
lated failure of the cooling system. Results are used to calculate the 
performance of a transmission system comprising 2 circuits in a 
route 100 miles long with a 1000 MVA rating. In addition the 
measured performance is compared with systems studies made 
during the development phase. 


16085 (CONF-850202—1) Feeder automation designs for 
distribution control 


installing an integrated on Purucker, 
S.L.; Thomas, R.J.; Monteen, L.D. (Oak Ridge National 
Lab., TN (USA); Athens Utilities Board, TN (USA)). 1985. 
Contract AC05-840R21400. 7p. NTIS, PC A02/MF AO0O1; 1; 
GPO Dep. File Number DE8 574. 

From Power ing Society winter meeting; New 
York, NY, USA (3 Feb 1985). 

The distribution automation feeder designs document how 
the hardware on the 13-kV distribution system is arranged. Four 
basic types of equipment automation designs are presented: (1) the 
load-break switch, (2) the power recloser, (3) the voltage regulator, 
and (4) the capacitor. The basic monitoring and control instrumen- 
tation system is discussed. An explanation of how the system pa- 
rameters are measured, along with the telecommunication tech- 
niques used for data transmittal to the Central Control Computer, 
are provided. An explanation of how the control signal is transmit- 
ted to the distribution equipment is also provided. 


16086 ee an Techniques and equipment 


Adamo, R.C.; Cole, C.A.; Honey, S.K.; Petro, J.P. (SRI 
International, "Menlo Park, CA (USA)). Jan 1980. Contract 
AC01-78ET11042. 9p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85005819. 

The study has been divided into seven tasks: (1) develop- 
ment of RF probing techniques including experimental detector/lo- 
cator units; (2) construction of a prototype detector/locator unit; 
(3) measurement of cable characteristics; (4) development of power- 
transmission-line signal couplers; (5) construction of a high-voltage 
(HV) source to augment experimental or prototype detector/loca- 
tor units; (6) evaluation of the prototype detector/locator unit; and 
(7) study of technically effective and economical use of incipient- 
fault detector/locator units. 


(DOE/ET/11042—T2) a and equipment 

for detecting and locating incipient faults in underground 

power transmission cable systems. Technical progress report 

mM 1 July 1979-30 September 1979. Phillips, A.C.; Nanevicz, 

TE; Adamo, R.C.; Cole, C.A.; Honey, S.K.; Petro, J.P. 

(SRI International, Menlo Park, CA (USA)). Apr 1980. 

Contract AC01-78ET11042. 10p. NTIS, PC A02/MF A011; 
GPO Dep. File Number DE85006555. 

The study is divided into seven tasks: (1) developing RF 
sounding techniques including experiment ‘ detector/locator units 
such as the HV crossmodulation sounder; (2) constructing a proto- 
type swept-frequency cable sounder; (3) measuring cable character- 
istics; (4) developing power-transmission-line signal couplers; (5) 
constructing an HV source to augment experimental and prototype 
detector/locator units; (6) evaluating the prototype swept-frequen- 
cy cable sounder; and (7) studying technically effective and eco- 
nomical use of incipient-fault detector/locator units. 
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16088 (DOE/ET/11042—T3) Techniques and equipment 
for detecting and locating incipient faults in underground 

power transmission cable systems. First technical progress 
report, 21 August 1978-31 March 1979. Phillips, A.C.; Nane- 
vicz, J.E.; Adamo, R.C.; Cole, C.A.; Honey, S.K.; Petro, 
J.P. (SRI International, Menlo Park, CA (USA)). May 1979. 
Contract AC01-78ET11042. 16p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85006556. 

This work is to provide practical methods for detecting and 
locating incipient faults in energized and deenergized underground 
power transmission cable systems. Radio-frequency probing tech- 
niques are emphasized. Supporting tasks include measurements of 
cable characteristics at manufacturing plants and utility installations, 
field evaluation, development of signal couplers to access transmis- 
sion lines, and a study of methods leading to technically effective 
and economical use of incipient-fault locators. 


16089 (EPRI-EL—3860) ane Light-Triggered Thyristor 
report. Temple, V.A.K.; Hol- 


for breaker application. Final 

royd, F.W. (General Electric Co., Schenectady, NY (US A). 
Corporate Research and Development Dept.). Jan 1985. 
131p. Research Reports Center, Box 50490, Palo Alto, CA 
94303 $14.50. File Number T1I85920203. 

The object of the Surge Light-Triggered Thyristor program 
was to develop a device useful for breaker applications. Because of 
the small, but still finite, on-state resistance of all semiconductor de- 
vices, it is not considered economical to utilize such devices in 
series with the power lines in such applications. However, it is a 
distinct possibility that a parallel combination of semiconductor 
switch and mechanical breaker might well combine the advantages 
of both and, at the same time, reduce the requirements that either 
would need if used alone. The essential idea of this hybrid breaker 
is to detect the fault through normal means, and then to initiate the 
opening of the mechanical breaker. After a few hundreds of arc 
volts have been reached, the parallel semiconductor switch can be 
closed. Current transfers to the semiconductor switch and the me- 
chanical breaker is open fully and clear. The dielectric and mechan- 
ical stresses on the mechanical breaker are much reduced. The 
semiconductor switch is then opened by an appropriate signal (or 
lack of signal) on its control electrode leaving the hybrid breaker 
open and clear. The semiconductor requirements are less stringent 
than in a purely semiconductor breaker because the semiconductor 
can be rated solely for surge duty. Moreover, the starting tempera- 
ture of the semiconductor switch is not raised above ambient by the 
need to conduct the normal system current. It is hoped that a 
hybrid breaker will allow breakers to be built that are less costly, 
more reliable, and that have higher power ratings and faster re- 
sponse and reclosure times. 


16090 (TVA/PUB—85/3) Field sag manual. Graham, 
D.L. (Tennessee Valley Authority, “Thane ooga (USA). 
Office of Power). _ 76p. NTIS, PC AOS/MF A011. File 
Number DE85900877 

This manual is intended to provide TVA engineering, con- 
struction and maintenance forces a simple condensed outline for in- 
stallation of transmission line conductor and overhead ground wire. 
It was written as a reference to guide TVA Power Construction 
engineers and associates in the use of established and proven meth- 
ods of sagging wire. It is also intended to be beneficial to any one 
connected with transmission lines, from management and design en- 
gineers to construction labor. The first section deals with the actual 
installation, while the second section is simply definitions of the en- 
gineering and physical principles. This manual was prepared from a 
study of sag articles, related manual, and past experience sagging 
wire on TVA transmission lines. 


voltage ongoing search 
effects. Lee, J.M. Jr. (Bonneville Power Ad- 
minstration, Portland, OR). Public Utilities Fortnightly; 114: 
No. 13, 33-42(20 Dec 1984). 

During the early 1970s, controversy developed over the pos- 
sible biological effects of electric fields from new 500-kilovolt and 
765-kilovolt transmission lines. This, along with growing interest in 
advancing transmission voltage into the ultrahigh-voltage range 
(1000 kilovolts and above), led to the initiation of numerous re- 
search projects. Several reviews of this research by scientists in the 


16091 High- transmission lines: the 
for biological 
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US and other countries indicate that transmission lines have not 
been proven to be a health hazard to people or animals. The issue 
remains controversial, however, because research has confirmed 
some subtle effects of electric fields, and because it is an inseparable 
part of the public opposition that often accompanies the siting of 
high-voltage transmission lines. In addition, there is renewed inter- 
est in magnetic fields, including a possible association between such 
fields and human cancers. 2 figures, 2 tables. 


16092 Current distribution in a plasma erosion opening 
switch. Weber, B.V.; Commisso, R.J.; Meger, R.A.; Neri, 
J.M.; Oliphant, W.F.; Ottinger, P.F. (Naval Research Labo- 

ratory, Washington, DC 20375). Applied Physics Letters; 45: 
No. i6, 1043-1045(15 Nov 1984). 

The current distribution in a plasma erosion opening switch 
is determined from magnetic field probe data. During the closed 
state of the switch the current channel broadens rapidly. The width 
of the current channel is consistent with a bipolar current density 
limit imposed by the ion flux to the cathode. The effective resistivi- 
ty of the current channel is anomalously large. Current is diverted 
to the load when a gap opens near the cathode side of the switch. 
The observed gap opening can be explained by erosion of the 
plasma. Magnetic pressure is insufficient to open the gap. 


16093 Numerical model to simulate the processing of 
electrical distribution cables. Part I. Heat and mass transfer. 
Kodres, C.A.; Phillips, P.J. (Univ. of Utah, Salt Lake City). 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Electrical Insulation; El-16: No. 6, 483- 
489(Dec 1981). Contract AC02-79ER 10421. 

A numerical model is developed to simulate the curing and 
quenching of electrical distribution cables. The model considers a 
moving cable with possible three dimensional variations in proper- 
ties and boundary conditions. Both heat and mass transport are in- 
cluded. A finite difference approximation is used to solve the gov- 
erning equations. The key to the numerical solution is a Landau 
type transformation, applied to eliminate the moving axial bounda- 
ry. Potential applications of the program are illustrated by examin- 
ing a laboratory scale and full-sized facility; for example, surface 
film coefficients may be determined by combining experimental re- 
sults and numerical predictions. It is demonstrated that the rate 
controlling resistance to heat transfer is shifted as the relative thick- 
ness of the insulation is changed. 


21 NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 16073 


16094 (NUREG—0020-Vol.8-No.12) Licensed operating 
reactors. Status summary report, data as of November 30, 
1984. Volume 8, No. 12. (Nuclear Regulatory Commission, 
Washi nm, DC (USA). Office of Resource Management). 
Feb 1985. 423p. NTIS, PC A18/MF AOl1 - GPO*. File 
Number T1I85900566. 

This report provides data on the operation of nuclear units 
as timely and accurately as possible. This information is collected 
by the Office of Resource Management, from the Headquarters 
Staff of NRC's Office of Inspection and Enforcement, from NRC's 
Regional Offices,and from utilities. Since all of the data concerning 
operation of the units is provided by the utility operators less than 
two weeks after the end of the month, necessary corrections to 
published information are shown on the ERRATA page. This 
report is divided into three sections: the first contains monthly 
highlights and statistics for commercial operating units, and errata 
from previously reported data; the second is a compilation of de- 
tailed information on each unit, provided by NRC Regional Of- 
fices, IE Headquarters and the Utilities; and the third section is an 
appendix for miscellaneous information such as spent fuel storage 
capability, reactor years of experience and non-power reactors in 
the United States. 
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2101 Power Reactors, Non-breeding, Light-water 
Moderated, Boiling Water Cooled 


REFER ALSO TO CITATION(S) 15753, 15772, 16141, 16143, 16144, 16145, 
16162, 16163, 16168, 16176, 16179, 16182, 16192, 16208, 16216, 16222, 16224, 
16226, 16227, 16228, 16232, 16236, 16237, 16241, 16242, 16243, oe 16251, 
16255, 16260, 16264, 16270, 16276, 16277, 16278, 16279, 16280, 16283, 
erry 16288, 16289, 16290, 16293, 16295, 16296, 16301, 16303, 16304 16308, 


16095 (CONF-841105—51-Summ.) Preliminary investiga- 
tion of the *°?Cf-source-driven noise analysis method of sub- 
criticality measurement in oe fuel storage and initial load- 
ing applications. King, Mihalczo, J.T.; Blakeman, 
E.D. (Oak Ri digs National a. TN (USA)). 1984. Contract 
AC05-840R21 8p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85005380. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

) The ability of the *°*Cf-source-driven neutron noise analysis 
method to measure subcriticality has been demonstrated in a variety 
of experimental configurations of fissile materials. Calculations for 
an approximately 4-m-dia configuration of light water reactor 
(LWR) fuel elements indicated the feasibility of measuring the sub- 
criticality of large, loosely coupled arrays of LWR fuel elements by 
this same method. These analysis suggested application to the initial 
loading of both pressurized and boiling water reactors, zero-power 
testing of reactors (such as shutdown margin measurements after 
initial loading), light water reactor refueling, and safe storage of 
LWR spent fuel. In the fuel storage application, direct measure- 
ment of subcriticality in the actual fuel storage facilities provides 
the parameter which is directly related to criticality safety. 


16096 (DOE/ET/34072—3) Data Base Management 
Project annual report, 29 September 1983-29 September 1984. 
Woodis, A. (Science Applications International Corp., Los 
Altos, CA (USA)). 1 Oct 1984. Contract AC02-80ET34072. 
Tl1p. a. aan 1758). NTIS (US Sales Only), PC A04/ 
MF A04; 1; GPO Dep. File Number DE85004647. 

x US Department of Energy is sponsoring projects to de- 
velop and demonstrate the technology to extend burnup of light 
water reactor fuels. Data from these projects are being stored in the 
National Fuel Performance Data Base. A summary of the data cur- 
rently available from these projects is presented. 


16097 (DOE/ET/34205—T3) Dresden Unit 1, chemical 

cleaning. Progress report, September 1-October 1, 1977. 
yg J.S. Comment Research Corp., Chicago, IL 
(USA)). 15 Oct 1977. Contract ACO02-7 ET 34205. 54p. 
(COO—4014-8). NTIS, PC A04/MF A0Ol1; 1; GPO Dep. 
File Number DE85004667. 

The radioisotopic concentrations (in wCi/cm?) on the stain- 
less steel surfaces in the pilot loop after only a 20-day exposure 
were found to be unusually high in Co-60 and Co-58. The corro- 
sion rates of the materials in the loop varied from 6 to 66 mg/dm? 
month. (The nominal BWR corrosion rate (at steady state) is about 
1 mg/dm? month). The radiation level buildup on the decontami- 
nated piping was about 3 to 5 times greater than on the non-decon- 
taminated pipe. The majority of the activity (62-93%) was associat- 
ed with the tightly-adherent inner layer created by corrosion of the 
base metal. The cobalt concentrations in the inner layer were en- 
riched (compared to the stainless steel) by up to a factor of 10. This 
resulted from the incorporation of coolant soluble cobalt into the 
inner oxide crystal structure. The source of the radioactive cobalt 
was the fuel deposits. The lay-up procedure after a decontamination 
can have a significant affect on the subsequent buildup rates. The 
new films created after a decontamination process may be consider- 
ably more difficult to dissolve than those currently in the primary 
system of D-1. 


16098 (EPRI-CS/NP—3743, pp 4.165-4.173) BECO’s 
experience at Pilgrim Nuclear Power Station with feedwater 
heaters and associated systems. Morio, S.M.; Kelly, R.N. 
(Boston Edison Co., Braintree, MA). Oct 1984. Research 
Reports Center, P.O. Box 50490, Palo Alto, CA 94303 
$37.00. File Number T185920123. (CONF-8406224—). 


From Symposium on state of the art feedwater heater tech- 
nology; Washington, DC, USA (5 Jun 1984). 

A feedwater heater (E-102B-fourth point heating stage) lo- 
cated in the condenser neck at Pilgrim Nuclear Power Station had 
a succession of operating problems which led to replacement of the 
unit during the Refueling Outage No. 6 in January-February 1984. 
This paper outlines the testing performed on the heater, correlated 
with operating requirements in order to restore the system perform- 
ance. 


16099 (EPRI-NP—3815-SR) Influence of induction heat- 
ing stress improvement treatment on ultrasonic reflectivity of 
IGSCC. Dau, G.J.; Behravesh, M.M. ae ae Re- 
search Inst., Palo ‘Alto, CA (USA)). Dec 1984. 42p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303 
$8.50. File Number T185920216. 

This report reviews information on the ultrasonic reflectivity 
of an intergranular stress corrosion crack (IGSCC) when it is sub- 
jected to the induction heating stress improvement (IHSI) treat- 
ment. Data reviewed included plant inservice inspection (ISI) data 
before and after IHSI, two major experimental efforts and four sup- 
porting experiments. All information supports the conclusion that 
IHSI does not change the ultrasonic reflectivity from IGSCC 
within measurement error expected in field practice. The report 
also contains a survey of Level I functions, training, and qualifica- 
tion as practiced by eight inspection groups. 


16100 (EPRI-NP—3841) Revision and expansion of the 
data base in the LEPRICON 

Maerker, R.E.; Williams, M.L.; Broadhead, B.L.; W 

J.J.; Fu, C.Y. (Oak ae Lab., TN (USA)). Jan 
1985. Contract AC05-840R21400. 124p. NTIS, PC A06/ 
MF AOl1; 1 - Research Reports Center, Box 50490, Palo 
Alto, CA 94303 $14.50; GPO Dep. File Number 
DE85006848. 

The objective of this ongoing study is to develop and use an 
advanced methodology for reducing the uncertainties in estimates 
of the spectrum and total fluence in a pressure vessel of an LWR 
from analysis of dosimetry measurements performed at a surveil- 
lance position. This new methodology (code-named LEPRICON) 
has the power to supplant existing methods of spectral unfolding 
because it can be used to obtain not only better estimates of the 
fluence and spectrum in the pressure vessel but also of the uncer- 
tainties in. these quantities, and these uncertainties are always less 
than those using existing methods. This report is the second in a 
series of interim reports demonstrating such an uncertainty reduc- 
tion. It describes the completion of the analysis of thirty-seven 
measurements performed in four fields of high diversity whose pur- 
pose is to serve as dosimetry benchmarks. It is intended that LWR 
surveillance data will be simultaneously adjusted with these bench- 
mark measurements to yield unfolded spectral fluences of high ac- 
curacy in the pressure vessel. 


16101 (EPRI-NP—3874) Improved BWR a oe 
piece grapple. Final report. Turner, A.P.; 
minion Engineering, Inc., McLean, VA (USA)). ton 1985. 

. Research Reports Center, Box 50490, Palo Alto, CA 
94303 $13.00. File Number T185920188. 

A new fuel support piece grapple for removing and replac- 
ing the fuel support piece (FSP) castings from lower grid of BWRs 
has been designed, built and tested. FSPs must be removed from 
the reactor core in order to replace control rods or to move con- 
trol rods from one location to another. The originally supplied fuel 
support piece grapple has been found to be difficult to use and to 
be a contributor to significant problems during control rod move 
operations. A new grapple was designed to provide improved oper- 
ation. A prototype of the new grapple was built, successfully tested 
and used for FSP movements during control rod replacement oper- 
ations at an operating BWR. 
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(HEDL—7511) Minutes of the 14th Light Water 
Reactor Pressure Vessel Surveillance Dosimetry Improvement 
Program (LWR-PV-SDIP) meeting, October 1-5, 1984, (Han- 
ford Engineering Development Lab., Richland, WA 
(USA)). 1984. Contract AC06-76FF02170. 269p. NTIS, PC 
Al12/MF AO1. Fiie Number T185007069. 

Topics discussed include: ASTM LWR standards; trend 
curves, PSF, and other test reactor metallurgical programs; PSF 
dosimetry and metallurgical capsule neutron and gamma character- 
ization and metallurgical studies; PVS characterization program; 
other neutron fields; Surveillance Dosimetry Measurement Facility 
(SDMF) and perturbation studies; transport theory calculations; 
gamma field benchmarks and photo-reaction studies; and fission and 
non-fission sensor inventories and quality assurance. 


16103 (NUREG/CR—3318-R5) LWR pressure vessel 
surveillance : PC. 


ics-dosimetry support 
Revision 5. McElroy, W.N. (ed.). (Hanft 
gineering Development Lab., Richland, WA (USA)). Sep 
1984. Contract AC06-76RL01830. 296p. (HEDL-TME—84- 
1-R5). NTIS (US Sales Only), PC Al3/MF A01 - GPO 
$7.50. File Number T1I85000598. 

To account for neutron radiation damage in setting pressure- 
temperature limits and making fracture analyses, neutron-induced 
changes in fracture touchness and embrittlement for power reactor 
pressure vessel steels must be predicted, then checked by extrapola- 
tion of surveillance program data during the vessel's service life. 
Uncertainties in the predicting methodology can be significant. A 
description of the PCA experimental test facility is provided fol- 
lowed by the presentation and discussion of experimental measure- 
ments and data. The results of neutronic calculations by partici- 
pants are given. Current PCA specifications for transport theory 
validation are presented. The comparison and evaluation of meas- 
ured and derived data are considered. 


16104 (NUREG/CR—3817) Development, use and con- 
procedures 


trol of maintenance in nuclear power plants: prob- 
lems and recommendations. Morgenstern, M.H.; Barnes, 
V.E.; Radford, L.R.; Wheeler, W.A.; Badalamente, R.V. 

ttelle Human Affairs Research Center, Seattle, WA 
(USA); Pacific Northwest Labs., Richland, WA (USA)). 
Jan 1985. Contract AC06-76RL01830. 117p. (PNL—S5121; 
BHARC—400/84/014). NTIS, PC A06/MF AOl - GPO 
$5.00. File Number T185006607. 

This report describes the results of activities conducted to 
assess and document the need for guidance or regulatory involve- 
ment by the Nuclear Regulatory Commission (NRC) in the devel- 
opment, upgrading, use and control of maintenance procedures in 
US nuclear power plants. Reported are the findigs of the following 
four activities: (1) a survey of current maintenance procedure prac- 
tices in seven US nuclear power plants, (2) a review and analysis of 
plant administrative and maintenance procedures, (3) a survey of 
maintenance procedure practices in industries that share some char- 
acteristics with the nuclear industry, and (4) a review of the re- 
search pertaining to job performance aids and a brief analysis of 
their applicability to maintenance in nuclear power plants. Based on 
these findings, several recommendations for NRC action to upgrade 
maintenance procedure programs are offered. 


16105 (NUREG/CR—4112-Vol.2) Investigation of cable 
and cable system fire test parameters. Volume 2. Task B: Fir- 
estop test method. (Underwriters Labs., Inc., Northbrook, 
IL (USA)). Jan 1985. 69p. NTIS, PC A04/MF A0l - GPO* 
$4.50. File Number T185900607. 

An experimental investigation was conducted to provide 
data concerning the effects that changes in pressure differential, fire 
exposure and sample construction have on firestop performance 
when exposed to a standard test. Fifty-one fire test experiments 
were conducted using pressure differentials between -12 to +120 
Pa, different sample constructions and two fire exposure conditions. 
Findings were that small changes in pressure differential did not 
have a significant effect on firestop materials that did not have 
cracks or through openings to allow passage of gases during fire 
exposure. If the materials allowed passage for gases through cracks 
or holes, such as those left open after pulling a cable, changing the 


pressure differential affected the firestop performance. Also, it was 
demonstrated that changing the size of the opening; size, location 
and type of the penetrating items installed through the opening; and 
severity of fire exposure affected the performance of the firestop. 


16106 A cracked-fuel constitutive equation. Williford, 
R.E. (Pacific Northwest Laboratory, Battelle Boulevard, 
Richland, Washington 99352). Nuclear Technology; 67: No. 
2, 208-220(Nov 1984). 

Uranium dioxide fuel pellets crack during the irradiation of 
light water reactor fuel rods, enhancing fuel/cladding mechanical 
interactions and creating asymmetric fuel rod internal geometries 
that result in nonlinear mechanical behavior. A formulation analo- 
gous to a constitutive equation is developed to describe the nonlin- 
ear load-displacement behavior of cracked fuel. Cladding elastic 
ridge heights are computed via a simple shell analysis during the 
iterative solution of the cracked-fuel constitutive equation. Results 
indicate that maximum cladding ridge heights do not necessarily 
occur at the smallest initial fuel/cladding gap size, and that the 
mode of cladding deformation depends on gap size and rod power. 
The method can be extended to more detailed cladding deformation 
analyses, and is useful for estimating the cladding stresses needed 
for fuel rod failure analyses. 
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16107 (AIF/NESP—029) Environmental, regulatory, and 
occupational constraints on steam generator replacement, 
repair, and maintenance. DeLozier, P.G.; Scarborough, J.C.; 
Greenaway, W.R.; Pettit, P.J. (NUS Corp., Gaithersburg, 
MD (USA)). Oct 1984. 368p. Atomic Industrial Forum, 
Inc., 7101 Wisconsin Ave., Bethesda, MD 20814. File 
Number T1I85901000. 

A study was performed for the National Environmental 
Studies Project of the Atomic Industrial Forum to address environ- 
mental, regulatory, and occupational constraints associated with re- 
placement, repair, and maintenance techniques for pressurized 
water reactor steam generators. This report presents the results of 
that study. The investigation focused on current industry experi- 
ence and documented results of projects. The results of this study 
are intended to provide guidance to individual utilities in their 
plant-specific evaluation of steam generator repair and maintenance 
techniques. 


16108 (DOE/ET/34015—5) PWR steam generator chem- 
ical cleaning process testing in model steam generators. 
Swan, F.E. . Katterhenry, A.A.; Mostovoy, S.; Latash, 
P.; Gerzen, G. S. (Commonwealth Edison Co., Chicago, IL 
(USA)). Apr 1984. Contract AC02-79ET34015. 179p. NTIS, 
PC A09/MF A0O1; GPO Dep. File Number DE85005142. 
Corrosion related problems in PWR power plant steam gen- 
erators have caused high maintenance costs, increased radiation ex- 
posure to plant personnel, and reduced unit availability. Two clean- 
ing methods were investigated for their ability to clean deposits 
from steam generators thereby increasing the integrity of the steam 
generators and reducing personnel radiation exposure, due to re- 
duced maintenance. First, an on-line chemical cleaning process 
(Chelant Addition) was tested for its ability to prevent corrosion 
product buildup in a steam generator. Second, an off-line dilute 
chemical cleaning process was tested to evaluate its ability to 
remove corrosion product deposits and leave minimal waste for dis- 
posal. These two processes were tested in model steam generators 
which simulated the operating conditions of a typical full size steam 
generator. Six model steam generators (MSG) were fabricated and 
qualified for their ability to reproduce denting at tube support 
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plates. The results of six chemical cleaning tests and the post-clean- 
ing destructive metallurgical evaluation of two of the model steam 
generators are reported. 


(DOE/ET/34020—5) Axial blanket fuel design 
and demonstration. Fifth progress report, April 1983-March 
1984, Newman, L.W.; Kochendarfer, R.A.; Campbell, P.S.; 
Creasy, J.L.; Suhocki, P.M. (Babcock and Wilcox Co., 
Lynchburg, VA (USA)). Jan 1985. Contract AC02- 
79ET34020. 33p. (BAW—1643-5). NTIS (US Sales Only), 
PC A03/MF A01; GPO Dep. File Number DE85007210. 

The Babcock and Wilcox Company and The Sacramento 
Municipal Utility District under the direction of The US Depart- 
ment of Energy are participating in an axial blanket fuel demonstra- 
tion program as part of a national effort to improve uranium utiliza- 
tion in light water reactors. Goal of the program is to design and 
irradiate a core of axial blanket fuel assemblies in a commercial 
PWR. The axial blanket fuel design in this program can be used in 
operating PWRs and involves replacing the top and bottom of the 
enriched fuel column with low-enriched (< 1.0 wt % U-235) urani- 
um. This repositioning of the fissile inventory in the fuel rod leads 
to decreased neutron axial leakage and increased discharge burnups 
in the enriched fuel. The combination of these two phenomena 
yields savings in enrichment (separative work requirements), urani- 
um ore, and fuel cycle costs without significantly impacting either 
fuel performance or plant safety. A major milestone was attained 
with the licensing of a batch of 40 axial blanket assemblies for their 
first cycle in the Rancho Seco cycle 6 core. The axial power char- 
acteristics of a fresh axial blanket assembly were monitored by a 
movable incore detector system. The measured powers obtained 
from this system and the on-line computer agreed well with those 
predicted by the physics models. 


16110 (DOE/ET/34212—46) Development of an ad- 
vanced 


extended-burnup fuel assembly design incorporating 
Urania-Gadolinia. Sixth semiannual progress report, October 
1983-March 1984. Newman, L.W.; Rodes, J.R.; Holman, 
P.L.; Competti, V.A.; Pyecha, T.D.; McInteer, W.A.; Bain, 
G.M.; Papazoglou, T.P.; Campbell, P.S. (Babcock and 
Wilcox Co., Lynchburg, VA (USA)). Feb 1985. Contract 
AC02-78ET34212. 108p. (BAW—1681-6). NTIS (US Sales 
Only), PC A06/MF A0Ol; GPO Dep. File Number 
DE85007215. 

The Babcock and Wilcox Company, Duke Power Company, 
and the US Department of Energy are participating in an extended- 
burnup program for pressurized water reactors that will develop, 

and examine an advanced fuel assembly design. This ad- 
vanced fuel assembly uses a UO2-Gd2Os burnable absorber fuel 
mixture along with other state-of-the-art fuel performance and ura- 
nium utilization-enhancing design features that include annular pel- 
lets, annealed guide tubes, Zircaloy intermediate grids, and a re- 
movable upper end fitting. During this reporting period, the pool- 
side examination of a standard Mark B assembly having five cycles 
of irradiation was completed. Activities that were continued in- 
clude irradiating the gadolinia lead test assemblies for their first 
cycle, licensing calculations for their second cycle, and measuring 
cladding waterside oxide thickness on standard Mark B fuel rods. 
Also, the hot cell examination of rods from the five-cycle assembly 
1D45 began. 


(DOE/ET/34213—12) Development of an ex- 
tended-burnup Mark B design. Ninth progress report, July 
1983-June 1984, Pyecha, T.D.; Coleman, T.A.; Suhocki, 
P.M.; Campbell, P.S.; Mclnteer, W.A.; Latham, W.M. (Bab- 
cock and Wilcox Co., Lynchburg, VA (USA)). Feb 1985. 
Contract AC02-78ET34213. 3lp. (BAW—1532-9). NTIS 
(US Sales Only), PC A03/MF A0l; GPO Dep. File 
Number DE85007130. 

The Babcock and Wilcox Company, Arkansas Power and 
Light Company, and the US Department of Energy are participat- 
ing in the Extended-Burnup Program to design, fabricate, and irra- 
diate high-burnup fuel assemblies. Four lead test assemblies of an 
advanced extended-burnup design have been manufactured and 
characterized and are being irradiated in the Arkansas Nuclear 
One, Unit 1 (ANO-1) pressurized water reactor. These assemblies, 
and four characterized Mark B assemblies for baseline comparison, 
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will be examined after each cycle of irradiation to provide perform- 
ance data on extended-burnup fuel. This report, covering the period 
from July 1983 through June 1984, is the ninth progress report for 
the program. During this time, the four extended-burnup lead test 
assemblies (Mark BEBs) and four characterized baseline Mark B as- 
semblies continued their second cycle of irradiation in ANO-1 
cycle 6. As of June 30, 1984, the Mark BEB assemblies have accu- 
mulated a burnup of 30,300 MWd/mtU and a core average expo- 
sure of 757 effective full-power days. The incore performance of 
the Mark BEB assemblies is being monitored. Comparisons between 
measured and predicted relative powers are very good, and all pa- 
rameters measured indicate that the assemblies are performing well. 


16112 (DOE/NE/34079—T4) Development and demon- 
stration of techniques for reducing occupational radiation 
doses during refueling outages. Task 1. Steam generator chan- 
nel head decontamination. Abrams, W.T.; Cope, A.W.; Orsu- 
lak, R.M.; Rosenthal, P.R. (Combustion Engineering, Inc., 
Windsor, CT (USA)). Mar 1984. Contract AC02- 
81NE34079. 156p. NTIS, PC A08/MF A011; 1; GPO Dep. 
File Number D: 85006600. 

The overall objective of Task 1 was to demonstrate an effec- 
tive method for removing tenacious corrosion products in a pres- 
surized water reactor steam generator and thus significantly reduce 
radiation exposure during subsequent maintenance activities. Vari- 
ous decontamination methods were evaluated and a multistep, low 
concentration chemical process originated by Kraftwerk Union 
A.G. (KWU) of the Federal Republic of Germany was selected. 
The process was further developed and tested by C-E and KWU in 
West Germany and at C-E’s facilities in Windsor, Connecticut. C-E 
designed, fabricated and tested a portable system to apply the proc- 
ess at Millstone Point II. The decontamination of the primary chan- 
nel heads of the two Millstone steam generators was performed by 
C-E and NUSCO during the 1983 refueling shutdown of Millstone 
Point II plant. Results of the decontamination were very satisfac- 
tory. NUSCO determined that a net savings of 3660 man-rem of 
personnel exposure was realized during the decontamination dem- 
onstration and the subsequent maintenance work on the steam gen- 
erators. 


16113 (EPRI-NP—3108-Vol.2) Testing and analysis of 
feedwater piping at Indian Point Unit 1. Volume 2. Piping re- 
sponse and support load. Final report. Howard, G.E.; 
Walton, W.B.; Hahn, W.F.; Hoang, K. (Anco Engineers, 
Inc., Culver City, CA (USA); Impell Corp., Walnut Creek, 
CA (USA)). Dec 1984. 200p. Research Reports Center, Box 
50490, Palo Alto, CA 94303 $19.00. File Number 
1185920183. 

Beginning in 1978, a series of in-situ dynamic tests were con- 
ducted on a feedwater piping system at Consolidated Edison Com- 
pany of New York's Indian Point Unit 1 Nuclear Power Station. A 
large data base was generated for investigation of dynamic charac- 
teristics and response behavior of this particular piping system with 
various support configurations. Two separate reports have been 
generated. Volume 2 herein focuses on pipe-support interaction and 
presents pipe stress distribution data. Major results in this volume 
include the following: distributions of piping peak stress, accelera- 
tion, and support load tended to converge for all four modern sup- 
port configurations tested as test amplitudes approached Operating 
Basis Earthquake (OBE) stress limits (ASME Code, Level B); and 
at OBE piping stress limits, pipe peak stresses scaled linearly within 
an error of 15% for any given support configuration. 


16114 (EPRI-NP—3772) ag ey study of in situ cor- 
rosive salt deposition analysis. Final report. Pronko, J.G. 
(Lockheed Palo Alto Research Labs., CA (USA)). Dec 
1984. 55p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303 $10.00. File Number T185920166. 

The Applied Physics Laboratory at the Lockheed Palo Alto 
Research Laboratory has conducted a study to determine the feasi- 
bility of measuring, in situ, the deposition characteristics of corro- 
sive salts in a simulated electric steam generating environment using 
ion beam analytical techniques. This required constructing a small 
scale super-heated steam loop which could load the steam with salt 
under pressure and temperature conditions commonly found in the 
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low pressure turbine of a nuclear power plant. The technique in- 
volves the use of ion beam induced resonant nuclear reactions with 
the trace amounts of salt. Detection of the resulting gamma rays 
serves as a means of identifying and quantifying the trace element 
abundance deposited under given temperature and pressure condi- 


(EPRI-NP—3784) Survey of the literature on low- 

corrosion in PWR power plants. Hall, J.F. 

(Combustion Engineering, Inc., Windsor, CT (USA). Nucle- 

ar Power Systems). Dec 1984. Ri Reports 

Center, Box 50490, Palo Alto, CA 94303 $10.00. File 
Number T185920227. 

This report presents the results of a literature survey of low 


reviews and summarizes corrosion events that have occurred in do- 
mestic PWRs since 1968. Information provided for each event in- 
cludes plant identification, year of event, major component or part 
affected, fastener material, fastener diameter, number of corroded 
studs, the service environments, the number of degraded fasteners 
and the results of post-service failure analyses. Possible corrective 
actions that are available to eliminate or mitigate the effects of the 
two types of corrosion are also identified. Laboratory test data, in- 
cluding some recent unpublished data, that are related to fastener 
additional work in the areas of boric acid corrosion, stress corro- 
sion cracking and analytical methodologies to solve these fastener 
corrosion problems. 


16116 (EPRI-NP-—-3791) Development of a model for 
predicting stress corrosion cracking of Alloy 
600 tubes in PWR 


primary water. Final report. Garud, Y.S. 
(Levy (S.), Inc., Campbell, CA (USA)). Jan 1985. 147p. Re- 
search Reports. Center, Box 50490, Palo Alto, CA 94303 
$16.00. File Number T1I85920201. 

A preliminary mathematical model developed in this study 
may make it possible to predict stress corrosion cracking on the pri- 
tubing. The study outlines a 
program that will provide the operational 

and experimental data to further develop and verify the model. 


16117 (EPRI-NP—3795) Evaluation of Millstone-2 steam 

chemical decontamination . Snyder, D.T.; Blok, J. 
(Radiological and Chemical Technology, Inc., San ‘Jose, CA 
(USA)). Nov 1984. 38p. Research Reports Center, P.O. Box 
504 Palo Alto, CA 94303 $8.50. File Number 
T185920155. 

The steam generator channel heads at Millstone-2 were de- 
contaminated prior to carrying out extensive maintenance work in 
1983. Isotopic gamma ray measurements were made of the inner 
channel head surfaces before and after the decontamination to 
evaluate the effectiveness of the process. The Combustion Engi- 

Union chemical decontamination, by itself, pro- 
vided a decontamination factor ranging from 2.7 to 6.6 for the vari- 
ous steam generator surfaces. The corresponding average dose rate 
reduction factor, based on gross-gamma radiation surveys, was ap- 
proximately 1.5 to 2.5. Following the chemical treatment, high 
pressure water flushing reduced the radiation levels still further, to 
an average overall dose reduction factor of 5.3 to 7.2. 


16118 (EPRI-NP—3814) Rhodium in-core detector sensi- 
tivity depletion, Cycles 2-6. Final report. Warren, H.D.; Gil- 
bert, M.L.; Pitts, T.G.; Rombough, C.T. (Babcock and 
Wilcox Co., Lynchburg, VA (USA). Research and Devel- 
opment Div.). Dec 1984. 78p. Research Reports Center, 
P.O. Box 50490, Palo Alto, CA 94303 $11.50. File Number 
TI85920168. 

Neutron sensitivity depletion of two rhodium self-powered 
neutron detectors has been measured since July 1976 in an experi- 
ment at Duke Power Company's Oconee 2 pressurized water reac- 
tor. Except during reactor refueling outages, the detectors have 
Seangiallnstiad elaine canes aeaaiaaiee tae amnion 


measurement period. Sensitivity depletion has been determined as a 
function of electric charge released by each detector. One detector 
has now reached 60% depletion, the other 58%. The goal of the 
project is the empirical definition of the depletion characteristics 
over the operating life-time of the rhodium detector. Results to 
date show a linear depletion rate to approximately 41% depletion 
where an increase in the rate occurs. From 41% to 60% depletion, 
the rate remains linear but at a value ~ 21% greater than the rate 
below 41% depletion. 


16119 (EPRI-NP—3822) Ultrasonic scattering from in- 
tergranular stress corrosion cracks; derivation and application 
of theory. Final report. Thompson, R.B.; Gray, T.A,; 
Achenbach, J.D.; Hu, K.Y. (Ames Lab., IA (USA); North- 
western Univ., Evanston, IL (USA). Dept. of Civil Engi- 
neering). Jan 1985. 48p. Research Reports Center, Box 
50490, Palo Alto, CA 94303 $10.00. File Number 
T185920228. 

A two-dimensional model for the ultrasonic scattering from 
a surface breaking, intergranular stress corrosion crack (IGSCC) is 
derived. The crack is assumed to have a Y shape, with the stem 
length, branch length, and branch angles all variable. An angle 
beam pulse-echo probe illuminates the crack with shear waves 
propagating at 45° with respect to the central beam. Incorporated 
in the model are a Gaussian beam theory to describe the beam pro- 
file, an elastodynamic Kirchhoff approximation to treat the scatter- 
ing, and an electromechanical reciprocity relation to properly intro- 
duce the receiving as well as transmitting radiation pattern. Wave- 
forms are predicted for a wide variety of crack parameters and 
used to evaluate the strengths and limitations of the dB drop and 
tip diffraction techniques for crack sizing. The results show that the 
tip diffraction technique has by far the greater accuracy, in agree- 
ment with recent experimental observations. 


16120 (EPRI-NP—3851) Use of the HITCH code to 
evaluate amines as neutralizers of crevice acidity in nuclear 
steam generators. Pyo, J.K.; Leibovitz, J.; Sawochka, S.G. 
(NWT Corp., San Jose, CA (USA)). Jan 1985. 47p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303 
$10.00. File Number T185920213. 

The HITCH computer code was updated to facilitate calcu- 
lations at various temperatures for various acid neutralizing amines, 
to widen its range of applications practically accessible for potential 
users, and to reduce the time and costs for investigating such appli- 
cations. The updated code was applied to the investigation of se- 
lected amines as neutralizers of acid in steam generator crevices 
where denting occurs as a result of the acidity. No appreciable dif- 
ference was found between ammonia and the amines considered in 
their effect on crevice solution pH with seawater inleakage yielding 
a steam generator bulk water chloride concentration of 7 ppM. At 
normal operating blowdown chloride levels (20 to 50 ppB), quinu- 
clidine had a significant effect on controlling crevice acidity over a 
wide range of crevice concentration factors. At high chloride con- 
centration, e.g., 7 ppM, a combination of amine properties suitable 
for the neutralization of the crevice acidity would raise the pH to 
possibly excessive values in the absence of impurities. Thus, addi- 
tion of an amine suitable for crevice acidity control at high bulk 
water chloride levels, if it exists, would have to be adjusted to the 
size of the leak. 


16121 (NUREG/CR—4121) Effects of sulfur chemistry 
and flow rate on fatigue crack growth rates in LWR environ- 
ments. Cullen, W.H.; Kemppainen, M.; Hanninen, H.; Tor- 
ronen, K. (Materials Engineering Associates, Inc., Lanham, 
MD (USA); Valtion Teknillinen Tutkimuskeskus, Espoo 
(Finland)). Feb 1985. 49p. (MEA—2053). NTIS, PC A03/ 
MF AO1 - GPO* $4.00. File Number TI85901 108. 

Fatigue crack growth rate tests, at a load ratio of 0.2, have 
been conducted on steels of low, medium and high sulfur contents 
(0.004%, 0.013% and 0.025%) in PWR water at both low and high 
flow rates. Crack growth rates show no dependence on flow rate, 
but are strongly dependent on sulfur content, with a large propor- 
tion of environmental assistance for the highest sulfur contents. 
Tests of low and high sulfur content steels at a load ratio of 0.7 
show relatively little environmental assistance in either case. The 
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fractography of these specimens shows the usual brittle appearance 
for environmentally-assisted fatigue crack growth. In addition, the 
opposing fracture surfaces match perfectly, indicating that little or 
no dissolution of the metal matrix has occurred, and there is very 
little plastic flow associated with the fatigue cracking process. The 
x-ray photoelectron emission examination of the fracture surface 
oxides shows that FeS and FeS, coexist in the oxide layer, suggest- 
ing that the conditions within the crack enclave involved near-neu- 
tral pH and cathodic potentials. 


16122 (PNL-SA—12295) Characterization of LWR spent 
fuel approved testing materials for radionuclide release stud- 
ies. Barner, J.O.; Daniel, J.L. (Pacific Northwest Labs., 
Richland, WA (USA)). Nov 1984. Contract AC06- 
76RL01830. 7p. (CONF-841157—59). NTIS, PC A02/MF 
AO0l; 1; GPO . File Number DE85005296. 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1984). 

The Materials Characterization Center (MCC) provides 
characterized lightwater reactor (LWR) spent fuel approved testing 
materials (ATMs) for use by experimenters in radionuclide release 
studies in support of repository licensing efforts. The characteriza- 
tion completed to date is described for MCC ATM-101, a Zircaloy- 
clad UO, fuel from the H.B. Robinson, Unit 2, Assembly BO-S. 
ATM-101 is a moderate burnup, low-releasing (fission products in- 
reactor) spent fuel typical of the fuel that is expected to initially be 
placed in a repository. 


16123 A fuel rod debris packing model. Moore, J.A. (Los 
Alamos National Laboratory, P.O. Box 1663, MS K557, 
Los Alamos, New Mexico 87544). Nuclear Technology; 67: 
No. 1, 66-72(Oct 1984). 

The nonrandom packing of fuel rod debris around and above 
the surviving fuel rod segments in a degraded core was analyzed 
with the spacer grids modeled as a porous floor. The irregular 
shape of the debris was simulated by assuming that all of the spher- 
ical particles terminate their migration within the debris bed at their 
first two-point contact. The analytical approach was verified by 
comparing the computational results with experimental data for 
nonrandom packing. Specific calculations for the Three-Mile Island 
Unit 2 geometry reveal an average (horizontally integrated) nonran- 
dom packing density between the fuel rods of about 0.30. If simu- 
lated vibrations are imposed, this value increases to 0.50. If the 
debris bed builds up above the fuel rod stubs, the average (horizon- 
tally integrated) packing density above these rods reaches a value 
of about 0.38 without vibrations; loosely packed gravel has an aver- 
age random packing density of 0.45. 


16124 (CE-Trans—7871) Investigation into the depend- 
ence of the brittle fracture transition temperature shift on the 
irradiation temperature for some reactor pressure vessel steels 
with different copper content. Ahlf, J.; Schmitt, F.J. Trans- 
lated from Journal of Nuclear Materials ; 105: 48-55(1982). 
15p. NTIS (US Sales Only), PC A02. File Number 
DE85900907. DE85900907 

Embrittlement of reactor pressure vessel steels when irradiat- 
ed by fast neutrons depends essentially on the alloy composition, 
particularly on the Cu content, fluence and irradiation temperature. 
A detailed knowledge of the dependence of the embrittlement on 
the irradiation temperature near the operating temperature of the 
pressure vessel in pressurized-water reactors, i.e. about 290°C, is of 
considerable importance in practice, because this temperature usual- 
ly cannot be observed accurately both in the irradiation monitoring 
programs on the basis of suspended test pieces and also in irradia- 
tion tests in research reactors and the results must therefore be cor- 
rected for the effect of irradiation temperature. The irradiation tests 
on three steel heats with different Cu content in the temperature 
range between 255°C and 310°C up to a fast neutron dose of 1.7 x 
107° cm-? (E > 1 MeV), should help to fill the gap in knowledge 
in this field. 
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REFER ALSO TO CITATION(S) 15750, 16141 


16125 (BNL—35633) Very high flux research reactors 
based on particle fuels. Powell, J.R.; Takahashi, H. (Brook- 
haven National Lab., Upton, NY (USA)). 1985. Contract 
AC02-76CH00016. 7p. (CONF-850110—3;. IAEA-CN—46/ 
038). NTIS, PC A02/MF A01; 1; GPO Dep. File Number 
DE85006686. 

From International conference on neutron scattering in the 
‘90s; Juelich, F.R. Germany (14 Jan 1985). 

A new approach to high flux research reactors is described, 
the VHFR (Very High Flux Reactor). The VHFR fuel region(s) 
are packed beds of HTGR-type fuel particles through which cool- 
ant (e.g., D2O) flows directly. The small particle diameter (typical- 
ly on the order of 500 microns) results in very large surface areas 
for heat transfer (~ 100 cm?/cm® of bed), high power densities (~ 
10 megawatts per liter), and minimal AT between fuel and coolant 
(~ 10 K) VHFR designs are presented which achieve steady-state 
fluxes of ~ 2x10'* n/cm?sec. Deuterium/beryllium combinations 
give the highest flux levels. Critical mass is low, ~ 2 kg **U for 
20% enriched fuel. Refueling can be carried out continuously on- 
line, or in a batch process with a short daily shutdown. Fission 
product inventory is very low, ~ 100 to 300 grams, depending on 
design. 


16126 (DOE/NBM—5007607) Thermal and flow design 
of helium-cooled reactors. Melese, G.; Katz, R. (American 
Nuclear Society, La Grange Park, IL). 1984. 429p. NTIS, 
PC A19/MF A01; GPO Dep. File Number DE8 607. 

This book continues the American Nuclear Society's series 
of monographs on nuclear science and technology. Chapters of the 
book include information on the first-generation gas-cooled reac- 
tors; HTGR reactor developments; reactor core heat transfer; me- 
chanical problems related to the primary coolant circuit; HTGR 
design bases; core thermal design; gas turbines; process heat HTGR 
reactors; GCFR reactor thermal hydraulics; and gas cooling of 
fusion reactors. 


2104 Power Reactors, Non-breeding, Otherwise 
Moderated Or Unmoderated 


REFER ALSO TO CITATION(S) 16261 
2105 Power Reactors, Breeding 


REFER ALSO TO CITATION(S) 16165, 16167, 16177, 16178, 16180, 16181, 
16183, 16193, 16210, 16211, 16297, 16302, 16317, 16318, 16320, 16321, 16358 


16127 (CONF-830609—73) Experimental Breeder Reac- 
tor-II dynamic modeling and code verification. Lehto, W.K.; 
Dean, E.M.; Larson, H.A.; Koenig, J.F. (Argonne National 
Lab., Idaho Falls, ID (USA)). Jun 1983. Contract W-31- 
109-ENG-38. 7p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE85005023. 

From ANS annual meeting; Detroit, MI, USA (12 Jun 1983). 

The Experimental Breeder Reactor No. 2 (EBR-II) has been 
modeled using a recently developed special purpose block oriented 
simulation language, the Dynamic Simulator for Nuclear Power 
Plants (DSNP). The purpose of the work was to develop and 
verify the code and use it to support the Operational Reliability 
Test Program at EBR-II. Designed to be set up directly from block 
diagrams of the reactor system, DSNP allows easy interchange of 
modules which simulate individual components of the plant with 
differing levels of complexity. 
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16128 (CONF-830905—12) Operating experience of the 
EBR-II intermediate heat exchanger and the steam generator 

.W.; K.J.; Penney, W.H. (Ar- 
gonne National Lab., Idaho Falls, ID (USA). 1983. Con- 
tract W-31-109-ENG-38. 33p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE85005040. 

From Joint power generation conference; Indianapolis, IN, 
USA (25 Sep 1983). 

Experimental Breeder Reactor-II (EBR-II) is an experimen- 
tal liquid metal fast breeder reactor located at the Idaho National 
Engineering Laboratory. It consists of an unmoderated, heterogene- 
ous, sodium-cooled reactor with a nominal thermal power output of 
62.5 MW; an intermediate closed loop of secondary sodium coolant; 
and a steam plant that produces 20 MW of electrical power 
through a conventional turbine generator. The EBR-II heat trans- 
port system continues to operate satisfactorily after 18 years. This 
represents about 89,000 hours of steaming, which results in a total 
integrated thermal power production of about 215,000 MWd. In 
this time, the steam generator has experienced over 580 plant star- 
tups and 349 reactor scrams. The plant capacity factor for the past 
five years has been in excess of 70%, and in fact has averaged 
almost 60% over the last thirteen years. This excellent record is 
partly attributable to the trouble-free operation of the steam genera- 
tor which, aside from an initial construction tube-to-tubesheet weld 
defect, has had a plant availability of 100%. 


16129 (CONF-850398—1) Performance of breached 
LMFBR fuel pins during continued operation. Lambert, 
J.D.B.; Strain, R.V.; Gross, K.C.; Hofman, G.L.; Colburn, 
R.P.; Adamson, M.G.; Ukai, S. (Argonne National Lab., IL 
(USA); Westinghouse Hanford Co., Richland, WA (USA); 
General Electric Co., Sunnyvale, CA (USA); Power Reac- 
tor and Nuclear Fuel Development NTIS, BC AO Cepaty 
1985. Contract W-31-109-ENG-38. 8 

A01; 1; GPO Dep. File Number DE85005052. 

From British Nuclear Energy Society nuclear fuel perform- 
ance meeting; Stratford-on-Avon, UK (25 Mar 1985). 

Four EBR-II tests were used to scope the behavior of 
breached mixed-oxide pins. After release of stored fission gas, de- 
layed-neutron signals were large and easily detected, although not 
readily correlated with exposed fuel area. No problems were met 
during reactor operation or fuel handling. Fuel-sodium reaction 
caused only narrow breaches which released minute amounts of 
fuel and fission products; the reaction product appeared dense and 
non-friable. These initial results indicated LMFBR oxide pins could 
have considerable potential for operating in the breached mode. 


(DOE/ET/37240—108-TR-Pt.1) Constitutive cor- 
subchannel 


relations for wire-wrapped analysis under forced 
and mixed convection conditions. Part 1. Cheng, S.K.; To- 
dreas, N.E. (Massachusetts Inst. of Tech.” "Cambridg e 
(USA)). Aug 1984. Contract AC02-76ET37240. 318. 
NTIS, PC Ai4/MF A0Ol; 1; GPO Dep. File Number 
DE85005103. 


A simple subchannel analysis method based on the 
ENERGY series of codes, ENERGY-IV, has been established for 

ing the temperature field in a single isolated wire-wrapped 
Liquid Metal Fast Breeder Reactor (LMFBR) subassembly under 
steady state forced and mixed convection conditions. The 
ENERGY-IV is a totally empirical code employed for fast running 
purposes and requires well calibrated lead length averaged input 
parameters to achieve satisfactory predictions. These input param- 
eters were identified to be the inlet flow split parameters, the sub- 
channel friction factors, the interchannel mixing parameters, the 
conduction shape factor, and the transverse velocity at the edge 
gap. Experiments were performed in a 37-pin wire-wrapped rod 
bundle with a geometry between that of a typical LMFBR fuel 
subassembly and blanket subassembly for filling the gap in the 
available data base for the input parameters. The isokinetic extrac- 
tion method for measuring subchannel velocity, the pitot-static 
probe for measuring pressure drop, and the salt tracer injection 
method for estimating the interchannel mixing, were used in these 
experiments. 
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(DOE/ET/37240—108-TR-Pt.2) [Constitutive cor- 
relations for wire-wrapped subchannel analysis under forced 
and mixed convection conditions]. Part II. Cheng, S.K.; To- 
dreas, N.E. (Massachusetts Inst. of Tech., Cambridge 
(USA). t. of Nuclear ineering). Au 1984. Contract 
AC02-76ET37240. 258p. S, PC A12. A0l; 1; GPO 
Dep. File Number DE85004813. 

A new version of the ENERGY series code, ENERGY-IV, 
was written for predicting coolant temperature distributions in 
wire-wrapped rod assemblies used in the Liquid Metal Fast Breeder 
Reactor. The ENERGY-IV Code is applicable to both steady-state 
forced and mixed convection operation for a single isolated assem- 
bly. (The SUPERENERGY Code, [Basehore (1980)] is applicable 
to core wide forced convection analysis.) ENERGY-IV is an em- 
pirical code designed to be fast running. Hence the core designer 
can use it as an inexpensive thermal hydraulic design or diagnosis 
tool. 


16132 The use of laser flow visualization techniques in 
reactor component thermal-hydraulic studies. Oras, J.J.; 
Kasza, K.E. (Argonne National Laboratory, 9700 S. Cass 
Avenue, Argonne, IL 60439). Transactions of the American 
Nuclear Society; 47: 525-527(1984). (CONF-841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


16133 The development of breeder reactors in the US. 
Kouts, H. (Brookhaven National Laboratory, Upton, NY). 
pp 385-413 of Annual review of energy, Vol. 8. Hollander, 
J.M. Palo Alto, CA; Annual Reviews Inc. (1983). 

This article discusses the early history of breeder develop- 
ment in the US, the early history of the fast reactor in the US, 
changes during the Carter administration, and the development of 
LMFBR technology. Topics considered include the intermediate- 
energy plutonium breeder, the molten plutonium breeder, the aque- 
ous homogeneous reactor, the molten-salt reactor, the liquid metal- 
fueled reactor, electronuclear breeding, the Experimental Breeder 
Reactor-I, the Experimental Breeder Reactor-II, the Enrico Fermi 
Reactor, a programmatic change to ceramic fuel, the South East 
Fast Oxide Reactor, the sodium void coefficient, the 1000-MWe 
studies of 1964, the 1000-MWe studies of 1967-1969, the FARET 
design, the Fast Flux Test Facility, the Clinch River Breeder Reac- 
tor (CRBR), the gas-cooled fast breeder, the light-water breeder, 
materials for cladding and duct walls, and reactor safety. It is point- 
ed out that the Congress opposes the construction of the CRBR, 
while the Reagan administration strongly supports it. 


16134 (RISLEY-Trans—4151) Experimental studies of 
turbulent flows in pin bundles in the presence of an axial 
—_ with and without spacer grids. Trippe, G. (UKAEA 
ee Nuclear Power Development Establishment; Kern- 
Peon eg eae Karlsruhe G.m.b.H. (Germany, F.R.). 
hneller Brueter). 9 Sep 1982. Translation of KfK 
2ask ere 1979. 97p. NTIS (US Sales Only), PC AOS. File 
Number DE85900055. 

In nuclear reactors, the generation of heat takes place in the 
reactor core which consists of a large number of fuel pin bundles - 
the so-called fuel elements. The heat released by nuclear fuel con- 
tained in these fuel pins is carried away by axially flowing coolant. 
The pins must be kept in position therefore by means of spacers. 
This requirement is met by spacer grids arranged at specific axial 
positions. Spacers do of course disturb the flow of the coolant. 
With the differing blocking of individual sub-channels with a differ- 
ing pressure drop, tranverse flows are even produced beyond sub- 
channel boundaries. In the case, for example, of reactor fuel ele- 
ments for the planned SNR-range (fast sodium-cooled reactor), this 
so-called forced transverse intermixing of coolant is an effect that is 
entirely desirable. The spacers are intended to displace coolant 
from the over-cooled wrapper wall regions into the hotter central 
channels. The aims of this study are to determine data for flow dis- 
tributions in pin bundles with grid-type spacers. These data can 
then serve input and check data for the verification, improvement 
or re-development of computer design programs. 
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2106 Power Reactors, Auxiliary, Mobile, Package, And 
Transportable 


16135 (AD-A—146831/3/XAB) SNAP (Space Nuclear 
Auxiliary Power) reactor overview. Final report, June 1982- 
December 1983. Voss, S.S. (Air Force Weapons Lab., Kirt- 
land AFB, NM (USA)). Aug 1984. 102p. NTIS, PC A06/ 
MF AOl. 

The SNAP reactor programs are outlined in this report. A 
summary of the program is included along with a technical outline 
of the SER, S2DR, SNAP 10A/SNAPSHOT, S8ER, and S8DR 
reactor systems. Specifications of the designs, the design logic and a 
conclusion outlining some of the program weaknesses are given. 


16136 beget age tn Analysis of alkali liquid metal 
Rankine space power systems. Yoder, G.L.; Graves, R.L. 
(Oak Ridge Nationa Lab., TN (USA)). 1985. Contract 
AC05-840R21400. 7; . NTIS, PC A02/MF A01; GPO Dep. 
File Number DE8 5089. 

From 2. symposium on space nuclear power systems; Albu- 
querque, NM, USA (14 Jan 1985). 

Space power systems must have both high power density 
(kW/m‘) and high specific power output (kW/kg), while maintain- 
ing high reliability. Several power source and conversion options 
are available. A sketch of the Rankine system under consideration 
is shown. The design for the 100 kWe system analyzed here uses 
the same basic design concept as described by Jones for a 5 MWe 
system. In brief, it consists of a uranium nitride fuel pin reactor 
core with a tungsten/lithium hydride shield. Potassium at ~ 25% 
quality exits the reactor core. A separator is used to provide potas- 
sium vapor (at ~ 99%-+ quality) to a full impulse turbine. Liquid 
from the separator is recirculated back to the core inlet using jet 
pumps. A heat pipe radiator condenses the vapor exiting the turbine 
while u separate turbine driven boiler feed pump returns the con- 
densed liquid to the core inlet. Sizes and weights for the various 
system components were determined using design algorithms or 
were scaled from previous design studies. 


16137 (HEDL-SA—3106FP) Failure experience in refrac- 
tory alloy-clad fuel pins applicable to space nuclear power. 
Dutt, D.S.; Cox, C.M. (Hanford Engineering Development 
Lab., Richland, WA (USA)). May 1984. Contract AC06- 
76FF02170. 16p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85007472. 

Numerous in-reactor tests were conducted in the 1960's and 
early 1970’s to develop fuel elements for space nuclear reactors. 
Most of the tests emphasized refractory metal-clad UN, UC, and 
UO,. Previous reviews were provided by Weaver and Scott and by 
Gluyas and Watson. More recently, these data were reviewed for 
supporting information concerning the technical feasibility issues as 
they relate to the current reactor designs. This paper will focus on 
the fuel pin failure experience to obtain insight into design options 
which will lead to a fuel system with the greatest potential for suc- 
cess. 


16138 (SAND—85-0099C) Space reactor ground tests, as- 
sessment of facility needs. Philbin, J.S.; Wemple, R.P. 
(Sandia National Labs., Albuquerque, NM (USA)). 1985. 
Contract AC04-76DP00789. 5p. (CONF-850103—7). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE850068 14. 

From 2. symposium on space nuclear power systems; Albu- 
querque, NM, USA (14 Jan 1985). 

This paper discusses facility requirements for previously- 
specified, space-reactor ground tests of operating reactor proto- 
types. The paper also discusses engineering development tests appli- 
cable to fully-integrated space reactors and their subsystems. The 
development tests were derived by considering the functions and 
environments that the reactor might encounter in normal or abnor- 
mal launch-to-recovery sequences. Surety (safety, safeguards, and 
reliability) priorities will influence the final character of both the 
test program and the facilities requirements. Sandia facilities suita- 
ble for conducting the above tests are the main focus of this paper. 
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REFER ALSO TO CITATION(S) 16238, 16239, 16240, 16241, 16242, 16244 


16139 een ee See oe 
and vendor 


inspection status report. Quarterly 
ber-December 1984. Volume 8, No. 4. (Nuclear Reg ey 
Commission, —— DC oe Div. of 

surance, Safe and Inspection Feb 1985. 
226p. NTIS, PC All/MF AOli - Gro Vie Number 
TI85900593. 

This periodical covers the results of inspections performed 
by the NRC’s Vendor Program Branch that have been distributed 
to the inspected organizations during the period from October 1984 
through December 1984. Also included in this issue are the results 
of certain inspections performed prior to October 1984 that were 
not included in previous issues of NUREG-0040. 


1984, Volume 9, No. 4. (N gulatory Commission, 
Washington, DC (USA). Div. of Technical Information and 
Document Control). Jan 1985. 502p. NTIS, PC A22/MF 
A01 - GPO*. File Number T185900554. 

This compilation consists of bibliographic data and abstracts 
for the formal regulatory and technical reports issued by the US 
Nuclear Regulatory Commission (NRC) Staff and its contractors. It 
is NRC’s intention to publish this compilation quarterly and to cu- 
mulate it annually. 


16141 (NUREG—0748-Vol.4-No.12) Operating reactors 
licensing actions summary. Volume 4, No. 12. (Nuclear Reg- 
ulatory Commission, Washin DC (USA). Office of Re- 
source Management). Feb 1985. 331p. NTIS, PC A15/MF 
AO01 - GPO*. File Number T185900569. 

The operating reactors licensing actions summary is designed 
to provide the management of the Nuclear Regulatory Commission 
(NRC) with an overview of licensing actions dealing with operat- 
ing power and nonpower reactors. These reports utilize data col- 
lected from the Division of Licensing in the Office of Nuclear Re- 
actor Regulation and are prepared by the Office of Resource Man- 
agement. This summary report is published primarily for internal 
NRC use in managing the Operating Reactors Licensing Actions 
Program. 


16142 (NUREG—0750-Vol.20) Indexes to Nuclear Regu- 
July-Septem 


latory Commission ber 1984, Volume 
20, Index 1. ee Regulatory Commission, ey 
DC (USA)). 1984. 70p. NTIS, PC A04/MF A01 

File Number TI85 14. 

Digests and indexes for issuances of the Commission (CLI), 
the Atomic Safety and Licensing Appeal Panel (ALAB), the 
Atomic Safety and Licensing Board Panel (LBP), the Administra- 
tive Law Judge (ALJ), the Directors’ Decisions (DD), and the De- 
nials of Petitions of Rulemaking are presented in this document. 
These digests and indexes are intended to serve as a guide to the 
issuances. 


16143 (NUREG—0750-Vol.20-No.4) Nuclear Regulatory 
Commission issuances. Volume 20, No. 4. (Nuclear Regula- 
tory Commission, Washington, DC (USA). Div. of Techni- 
cal Information and Document Control). Oct 1984. 388p. 
NTIS, PC A17/MF A01 - GPO*. File Number T185900634. 

This report includes the issuances received during the speci- 
fied period from the Commission (CLI), the Atomic Safety and Li- 
censing Appeal Boards (ALAB), the Atomic Safety and Licensing 
Boards (LBP), the Administrative Law Judge (ALJ), the Directors’ 
Decisions (DD), and the Denials of Petitions for Rulemaking 
(DPRM). 
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16144 (NUREG—0750-Vol.20-No.5) Nuclear Regulatory 
Commission issuances. Volume 20, No. 5. (Nuclear Regula- 
tory Commission, Washington, DC (USA). Div. of Techni- 
cal Information and Document Control). Nov 1984. 146p. 
NTIS, PC A07/MF A0O1 - GPO*. File Number TI85900608. 

This report includes the issuances received during the speci- 
fied period from the Commission (CLI), the Atomic Safety and Li- 
censing Appeal Boards (ALAB), the Atomic Safety and Licensing 
Boards (LBP), the Administrative Law Judge (ALJ), the Directors’ 
Decisions (DD), and the Denials of Petitions for Rulemaking 
(DPRM). 


16145 (NUREG—0750-Vol.20-No.6) Nuclear Regulatory 
Commission issuances. Volume 20, No. 6. (Nuclear Regula- 
tory Commission, Washington, DC (USA). Div. of Techni- 
cal Information and Document Control). Dec 1984. 140p. 
NTIS, PC A07/MF AO! - GPO*. File Number T185900582. 

This report includes the issuances received during the speci- 
fied period from the Commission (CLI), the Atomic Safety and Li- 
censing Appeal Boards (ALAB), the Atomic Safety and Licensing 
Boards (LBP), the Administrative Law Judge (ALJ), the Directors’ 
Decisions (DD), and the Denials of Petitions for Rulemaking 
(PRM). 


16146 (NUREG—0936-Vol.3-No.4) NRC Regulatory 
Quarterly report, October- 1984, Volume 
3, No. 4 (Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Rules and Records). Feb 1985. 201p. 
NTIS, PC A10/MF A0O1 - GPO*. File Number 185900581, 
The Regulatory Agenda is a quarterly compilation of all 
rules on which the NRC has proposed, or is considering action as 
well as those on which it has recently completed action, and all pe- 
titions for rulemaking which have been received and are pending 
disposition by the Commission. 


16147 (NUREG—0940-Vol.3-No.4) Enforcement actions: 

actions resolved. Quarterly progress report, Octo- 
ber-December. Volume 3, No. 4. (Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of tion and 
Enforcement). Feb 1985. 402p. NTIS, PC Al8/MF AO - 
GPO* $8.50. File Number T185900560. 

This compilation summarizes significant enforcement actions 
that have been resolved during one quarterly period (October-De- 
cember 1984) and includes copies of letters, Notices, and Orders 
sent by the Nuclear Regulatory Commission to licensees with re- 
spect to these enforcement actions, and the licensees’ responses. It 
is anticipated that the information in this publication will be widely 
disseminated to managers and employees engaged in activities li- 
censed by the NRC, in the interest of promoting public health and 
safety as well as common defense and security. 


16148 (NUREG—1106) Technical specifications, Cataw- 
ba Nuclear Station, Unit 1 (Docket No. 50-413). Appendix A 
to License No. NPF-35. (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Reactor Regula- 
tion). Jan 1985. 526p. NTIS, PC A23/MF AOl - GPO* 
$10.00. File Number 185900627 

Information is presented concerning safety limits for oper- 
ation of reactor control systems, power distribution, instrumenta- 
tion, reactor coolant system, emergency core cooling system, con- 
tainment system, electrical power systems, refueling operations, ra- 
dioactive effluents, environmental monitoring, reactor site, and ad- 
ministrative aspects. 


16149 (NUREG/CR—3026) Feasibility study on the ac- 
quisition of licensee event data. Kato, W.Y.; Hall, R.E.; 
Teichmann, T.; Taylor, J.; Luckas, W.J. Jr.; Saha, P.; Sa- 
manta, P.; Fragola, J. (Brookhaven National Lab., 

NY (US. A); Science Applications, Inc., New York "Usa. 
25 May 1983. Contract AC02-76CH00016. 268p. (BNL- 
NUREG—51609). NTIS, PC Al2/MF AOl1 - GPO. File 
Number T185006750. 

Objective of the study was to assess the feasibility of modify- 
ing the LER reporting system as proposed by NRC-AEOD, and/or 
developing an alternative plan that would in addition collect infor- 
mation about significant events amenable to statistical analysis, such 
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as multi-case, multi-variate analysis. The study indicated that the 
LERs constitute reports from a large variety of events which have 
in most cases many different plant parameters, both measured and 
currently not measured, to characterize the.event. In order to de- 
termine event-specific plant parameters required for statistical and 
deterministic analysis, a data matrix approach was used to identify 
those parameters. which are currently being recorded, those which 
could be measured and recorded, and those which are required for 
certain types of events involving thermal-hydraulics and neutronics 
as illustrative of events requiring in-depth analysis. Also included in 
the study was a review of INPO’s Nuclear Plant Reliability Data 
System; NASA's Problem Reporting and Corrective Action 
(PRACA) program; Electricite de France's KIT system, an auto- 
matic computer-based reactor parameter monitoring and recording 
system; and the regulatory relationship between the FAA and the 
commercial airline industry. 


2108 Economics 


REFER ALSO TO CITATION(S) 16359 


16150 (TVA/OP/FUE—84/7) Improved fuel manage- 
ment strategies for TVA'S nuclear reactors. Brown, P.D.; 
Juergens, C.C.; Rahn, R.R.; Robert, J.T.; Taylor, O.W. 
(Tennessee Valley Authority, Chattanooga (USA). Div. of 
Fuels). 1984. 14p. NTIS, PC A02/MF AOl1. File Number 
DE85900610. 

TVA currently has five operating nuclear reactors and four 
more under construction. A substantial effort has been made in the 
last 7 years to find improved fuel designs and improved fuel man- 
agement strategies for these reactors. Originally the operations units 
started out using 12-month cycles with low expected discharge 
batch burnups. The first major improvement was the use of 18- 
month cycles in order to reduce system generation costs, although 
the nuclear fuel cost was increased. In addition, the Browns Ferry 
(BWR) units began using, or will use in the future, end-of-cycle 
coastdown, control cell core, and GE's barrier fuel. The Sequoyah 
(PWR) units are now using Westinghouse’s wet annular burnable 
absorbers and low leakage loading patterns. TVA has also been ac- 
tively pursuing the use of higher burnup fuel assemblies for both 
operating plants. It appears, however, based on recent calculations, 
that Browns Ferry may be reaching a plateau in fuel cost saving 
due to higher burnup. 


2109 Process Heat Reactors 


REFER ALSO TO CITATION(S) 16080 
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2201 Theory And Calculation 


REFER ALSO TO CITATION(S) 16166, 16834 


16151 (CONF-841007—47) Absolute subcriticality meas- 
urement without calibration and detection efficiency depend- 
ence by the *°*Cf source-driven noise method. Mihalczo, J.T.; 
King, W.T. (Oak Ridge National Lab., TN (USA)). 1984. 
Contract AC05-840OR21400. 4p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE85005373. 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

The *Cf-source-driven noise analysis method determines 
the subcriticality of a system containing fissionable material from 
the ratio of cross power spectral densities between the detectors 
that detect particles from the fission process and between these de- 
tectors and an ionization chamber containing a spontaneously fis- 
sioning neutron source which provides neutrons to induce fission in 
the system. This method has two advantages: (1) a calibration is not 
required and thus subcriticality can be determined from measure- 
ments only on the subcritical system of interest, and (2) the subcriti- 
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cality is independent of the type of detector or its efficiency. These 
properties of this technique are illustrated by measurements. 


16152 (CONF-841105—55) Multilevel analysis of the low 
energy **°Pu cross sections. de Saussure, G.; Perez, R.B.; 
Macklin, R.L. (Oak Ridge National Lab., TN (USA); Ten- 
nessee Univ., Knoxville (USA)). 1984. Contract AC05- 
840R21400. 7p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE85005376. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

, It is well known that the ENDF/B-V representation of the 
239Py resonance region is not satisfactory: below 1 eV the cross 
sections are given by smooth files (file 3) rather than by resonance 
parameters. Above 1 eV the single-level formalism used in ENDF/ 
B-V necessitates a structured file 3 contribution. The present paper 
presents the results of an R-matrix multilevel analysis of several 
recent data sets as well as of the older data. The analysis is con- 
cerned with the region up to 30 eV, an energy region that is impor- 
tant for thermal reactors and for which no recent multilevel analy- 
ses had previously been available. 


16153 (CONF-841105—56) Flux synthesis for the on-line 
surveillance of nuclear power plants. Difilippo, F.C.; Cacuci, 
D.G.; Worley, B.A. (Oak Ridge National Lab., ™N (USA)). 
1984. Contract AC05-840R21400. 7p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85005368. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

) This summary briefly describes the development of a calcu- 
lational method suitable for on-line reactivity and power distribu- 
tion monitoring (RPDM). Underlying the development of this cal- 
culational method is the expansion of the neutron flux in a complete 
set of eigenfunctions corresponding to the buckling eigenvalues of a 
Helmoltz equation. Expansions in such eigenfunctions have previ- 
ously been used for solving reactor kinetics problems, and for ana- 
lyzing reactivity and flux effects induced by random dispersal of 
materials in a nuclear reactor. For comparable accuracy, Yamada 
reported that the use of such eigenfunction expansions improved 
computational efficiency as compared to finite difference methods. 
Note the important fact that the set of eigenfunctions of the Helm- 
holtz equation is complete (and thus constitutes a basis) whereas the 
set of eigenfunctions associated with the k-eigenvalues is not com- 
plete. 


16154 (EPRI-NP—3787) Summary of ENDF/B-V data 
for fission products and actinides. Final report. England, 
T.R.; Wilson, W.B.; Schenter, R.E.; Mann, F.M. (Los 
Alamos National Lab., NM (USA)). Dec 1984. Contract W- 
7405-ENG-36. 123p. (LA-UR—83-1285; ENDF—322). 
NTIS, PC A06/MF AOI; 1 - Research Reports Center, Box 
50490, Palo Alto, CA 94303 $14.50; GPO Dep. File 
Number DE85006061. 

A summary of the fission-product and actinide data con- 
tained in ENDF/B-V data files is presented. All fission products 
(877) and actinides (60) in Rev. 0 are included. Appendices contain 
some additional augmentation of these data along with a presenta- 
tion of probable data changes, errors, or existing revisions to date. 
These result largely from our experience with ENDF/B-V data 
testing and comparisons with other international evaluations. The 
main text identifies data that are commented upon in the Appendi- 
ces, but otherwise it consists of Rev. O data. (In the case of group 
cross sections processed from Rev. 0, error corrections are dis- 
cussed in the main text.) Mass chain yields, decay parameters (half- 
lives, branchings, beta, gamma, and alpha energies), processed one- 
group cross sections for fast reactor spectra, four-group cross sec- 
tions for thermal reactors, and the resonance integrals and 2200 m/s 
cross sections are included, as well as other information pertinent to 
the ENDF/B-V files. The extensive decay spectra, charge distribu- 
tion of mass chain yields, and energy-dependent cross sections are 
not included; such inclusion would require over 4000 pages. 
Rather, we have prepared this document to serve as a relatively 
concise source for the most frequently requested data and as a con- 
venient reference for the fission-product and actinide data con- 
tained in ENDF/B-V. The additional augmentation of these data, 
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relegated to the appendices, should add to the utility of this docu- 
ment as a general reference. 


2202 Components And Accessories 


REFER ALSO TO CITATION(S) 16056, 16057, 16058, 16059, 16060, 16061, 
16062, 16063, 16064, 16065, 16066, 16067, 16068, 16069, 16071, 16199 


16155 (EPRI-CS/NP—3743, pp 2.11-2.23) Closed feed- 

water heater reliability: the engineer/constructor’s role. An- 
pr C.F.; Rose, D.M. (Stone & Webster, Boston, MA). 
Oct 1984. Research Reports Center, P.O. Box 50490, Palo 
Alto, CA 94303 $37.00. File Number T1I85920123. (CONF- 
8406224—). 

From Symposium on state of the art feedwater heater tech- 
nology; W DC, USA a Jun 1984). 

-"" bho selisbitity of the closed feedwater heater (CFWH) is im- 
ousneuinaat dain Odabeldaiarn aeeieaiaen denies 
significant impact on the overall generating cost. The plant design- 
er, usually an Engineer/Constructor (referred to, hereafter, as the 
Engineer) is concerned not only with the thermal hydraulic condi- 
tions applicable to each heater at full load, but also the effects of 
changing conditions at various loads and under abnormal condi- 


Senin: Sureaniecotamecaanad ieaamamensemeneenaee 
gineer must study to completely specify the CFWH requirements in 
a conservative manner and with sufficient detail so that all manu- 
facturers are able to submit proposals for a reliable CFWH on a 
comparable basis. 


16156 (EPRI-CS/NP—3743, pp 4.23-4.51) Nuclear plant 
closed feedwater heater handbook. Bell, R.J.; Wells, T.G.; 
Hirota, N.S. (Heat Exhanger Systems, Inc., Boston, MA). 
Oct 1984. Research Reports Center, P.O. Box 50490, Palo 
Alto, CA 94303 $37.00. File Number T185920123. (CONF- 
8406224—). 


From Symposium on state of the art feedwater heater tech- 
nol Washington, DC, USA (5 Jun 1984). 
7 Ne cae seliiets dae cnameete ach dnenate-ef on MS: 
ssniitiath 1 taaiadieaceaan amie anbileemaneadiiaee 
lines for Nuclear Plant Closed Feedwater Heaters. The handbook is 
in the format of guidelines rather than in a specification format. 
Volume I, Primer, includes basic thermodynamics, basic economics, 
state of the art, heater design, heater operation and heater mainte- 
nance. Volume II, Engineering & Procurement Guidelines, includes 
engineering and technical quality assurance require- 
ments, bid process, bid evaluation, award and sellers’ submittals, 
fabrication, inspection, and shipment, installation, commissioning, 
and testing. Volume III, Operating and Maintenance Guidelines, 
addresses the needs of the hands-on and technical support staff as 
related to maintenance and troubleshooting. 


(EPRI-NP—3773) Evaluation of the applicability 
Se ee oe ee 
owan, D. (Westinghouse Electric Corp., Pittsburgh, PA 
(Usa) Research and Development Labs.). “Nov 1984. 36p. 
Research Reports Center, P.O. Box 50490, Palo Alto, CA 
94303 $8.50. File Number 185920154. 

Recent laboratory research on LWR corrosion-product 
chemistry shows that adsorption is as important as precipitation in 
cobalt-60 deposition. The research further indicates that control of 
pH in the coolant is a key factor in reducing the adsorption of 
cobalt-60 onto oxide deposits in out-of-core piping. 


2203 Fuel Elements 


REFER ALSO TO CITATION(S) 16319 


assembly. Potter, J.D. (to Dept. of 
Energy). US Patent Application 6-595,231. 30 Mar 1984. 
4p. Contract AC06-76FF02170. 


16158 Pushrod 
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A pushrod assembly including a carriage mounted on a shaft 
for movement therealong and carrying a pushrod engageable with a 
load to be moved is described. A magnet is mounted on a support- 
ing bracket for movement along such shaft. Means are provided for 
adjustably spacing magnet away from the carriage to obtain a se- 
lected magnetic attractive or coupling force therebetween. Move- 
ment of the supporting bracket and the magnet carried thereby 
pulls the carriage along with it until the selected magnetic force is 
exceeded by a resistance load acting on the carriage. 


16159 Assessment of Biasi and Columbia University CHF 
correlations with a GE 3 X 3 rod bundle experiment. Chen, 
B.C.J.; Chien, T.H.; Kim, J.H.; Sha, W.T. (Argonne Nation- 
al Laboratory, 9700 S. Cass Avenue, Argonne, IL 60439). 
Transactions of the American Nuclear Society; 47: 496- 
498(1984). (CONF-841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


16160 (BISI—23224) Prevention of fracture in the noz- 
zles of nuclear reactor vessels. Campuzano, M. Translated 
from Revista de Soldadura ; 12: No. 2, 45-49(Apr-Jun 1982). 
12p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE85900944. DE85900944 

A nozzle has quite a number of zones subject to great stress, 
so that any defect in such zones is of particular importance. One of 
the most critical locations is the internal bend of the nozzle, since in 
this zone the local stresses produced by pressure can be two or 
three times the annular stress produced in the vessel's body. This 
work comprises an introduction, which indicates the conceptual ap- 
proach to prevent fracture, followed by a description of the process 
recommended by the ASME Code in general, and for the specific 
case of the nozzles of a nuclear reactor vessel. Finally, information 
is given on the analyses carried out by Paris and Sih, as well as on 
recent research by Gilman and Rashid, relating to the calculation 
of the intensity of stresses factor in nozzles. 


2204 Control Systems 


16161 (CONF-841007—39) Microprocessor tester for the 
treat upgrade reactor trip system. Lenkszus, F.R.; Bucher, 
R.G. (Argonne National Lab., IL (USA)). 1984. Contract 
W-31-109-ENG-38. 7p. NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE85004082. 

From Nuclear science symposium; Orlando, FL, USA (31 


Oct =. 

upgrading of the Transient Reactor Test (TREAT) Fa- 
cility at ANL-Idaho has been designed to provide additional experi- 
mental capabilities for the study of core disruptive accident (CDA) 
phenomena. In addition, a programmable Automated Reactor Con- 
trol System (ARCS) will permit high-power transients up to 11,000 
MW having a controlled reactor period of from 15 to 0.1 sec. 
These modifications to the core neutronics will improve simulation 
of LMFBR accident conditions. Finally, a sophisticated, multiply- 
redundant safety system, the Reactor Trip System (RTS), will pro- 
vide safe operation for both steady state and transient production 
operating modes. To insure that this complex safety system is func- 
tioning properly, a Dedicated Microprocessor Tester (DMT) has 
been implemented to perform a thorough checkout of the RTS 
prior to all TREAT operations. 


16162 (NUREG/CR—3371-Vol.4) Task analysis of nucle- 
ar power plant control room crews. Volume 4. Task data 
forms. Burgy, D.; Lempges, C.; Miller, A.; Schroeder, L.; 
Van Cott, H.; Paramore, B. (General Physics Corp., Colum- 
bia, MD (USA); BioTechnology, Inc., Falls Church, VA 
(USA)). Dec 1984. 962p. (GP-R—221020). NTIS, PC A99/ 
MF AO1 - GPO* $15.00. File Number T1I85900693. 

A task analysis of nuclear power plant control room crews 
was performed by General Physics Corporation and BioTechnol- 
ogy, Inc., for the Office of Nuclear Regulatory Research. The task 
analysis methodology used in the project is discussed and compared 
to traditional task analysis and job analysis methods. The objective 
of the project was to conduct a crew task analysis that would pro- 
vide data for evaluating six areas: (1) human engineering design of 
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control rooms and retrofitting of current control rooms; (2) the 
numbers and types of control room operators needed with requisite 
skills and knowledge; (3) operator qualification and training re- 
quirements; (4) normal, off-normal, and emergency operating proce- 
dures; (5) job performance aids; and (6) communications. Control 
room crew task data were observed and recorded within the con- 
text of an operating sequence. The data collection was conducted 
at eight power plant sites (in simulators and/or in control rooms) 
by teams comprising human factors and operations personnel. Vol- 
umes 3 and 4 present the Task Data Forms that resulted from the 
project and are available on a computerized data-base management 
system (see NUREG/CR-3606). 


16163 (NUREG/CR—3767) Interactive simulator evalua- 
tion for CRT-generated displays. Blackman, H.S.; Gilmore, 
W.E. (EG and G Idaho, Inc., Idaho Falls (USA)). Dec 
1984. Contract AC0O7-76ID01570. 40p. (EGG—2308). NTIS, 
PC A03/MF AO1 - GPO. File Number T185006093. 

The United States Nuclear Regulatory Commission 
(USNRC) is sponsoring an on-going research program to develop 
methods of assessing various types of computer-generated displays 
currently being implemented in nuclear power plant control rooms. 
The purpose of this report is to present an interactive simulation 
technique for the evaluation of computer-generated displays. The 
independent variables for this experiment were transient type (six 
levels), and display type including the levels of star + control 
panel, bar + control panel, meter + control panel, pressure-tem- 
perature map + control panel, and control panel only. The depend- 
ent measures were deviations of parameter values comprising the 
safety functions at risk, percent of time these parameters were out 
of tolerance from onset of the transient, and accuracy of the opera- 
tor path in transient mitigation. The results indicate that an interac- 
tive simulation method can be used to evaluate various display 
types, and that the workstation and computer/simulator is an effec- 
tive configuration. The implications of these results for display 
evaluation and design are discussed. 


16164 Thermionic gas switch. Hatch, G.L.; Brummond, 
W.A.; Barrus, D.M. (to Dept. of Energy). US Patent Appli- 
cation 6-596,870. 5 Apr 1984. 17p. Contract ATO3- 
78SF71032. 

The present invention is directed to an improved tempera- 
ture responsive thermionic gas switch utilizing a hollow cathode 
and a folded emitter surface area. The folded emitter surface area 
of the thermionic switch substantially increases the on/off ratio by 
changing the conduction surface area involved in the two modes 
thereof. The improved switch of this invention provides an on/off 
ratio of 450:1 compared to the 10:1 ratio of the prior known therm- 
ionic switch, while providing for adjusting the on current. In the 
improved switch of this invention the conduction area is made 
small in the off mode, while in the on mode the conduction area is 
made large. This is achieved by utilizing a folded hollow cathode 
configuration and utilizing a folded emitter surface area, and by 
making the dimensions of the folds small enough so that a space 
charge will develop in the convolutions of the folds and suppress 
unignited current, thus limiting the current carrying surface in the 
off mode. 


16165 Temperature actuated automatic safety rod release. 
Hutter, E.; Pardini, J.A.; Walker, D.E. (to Dept. of 
Energy). US Patent Application 6-589,254. 13 Mar 1984. 
18p. Contract W-31-109-ENG-38. 

A temperature-actuated apparatus is disclosed for releasably 
supporting a safety rod in a nuclear reactor, comprising a safety 
rod upper adapter having a retention means, a drive shaft which 
houses the upper adapter, and a bimetallic means supported within 
the drive shaft and having at least one ledge which engages a reten- 
tion means of the safety rod upper adapter. A pre-determined in- 
crease in temperature causes the bimetallic means to deform so that 
the ledge disengages from the retention means, whereby the bime- 
tallic means releases the safety rod into the core of the reactor. 
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16166 Flux synthesis for the on-line surveillance of nucle- 
ar power plants. Difilippo, F.C.; Cacuci, D.G.; Worley, B.A. 
(Oak Ridge National Laboratory, Oak Ridge, TN 37830). 
Transactions of the American Nuclear Society; 47: 441- 
443(1984). (CONF-841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


16167 System for on-line characterization of delayed-neu- 
tron signals. Gross, K.C.; Strain, R.V. (Argonne Naiional 
Laboratory, 9700 S. Cass Avenue, Argonne, IL 60439). 
Transactions of the American Nuclear Society; 47: 444- 
445(1984). (CONF-841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


2205 Environmental Aspects 


REFER ALSO TO CITATION(S) 16174, 17014 


16168 (NUREG/CR—2850-Vol.3) Population dose com- 
mitments due to radioactive releases from nuclear power plant 
sites in 1981. Volume 3. Baker, D.A.; Peloquin, R.A. (Pacif- 
ic Northwest Labs., Richland, WA (USA)). Jan 1985. Con- 
tract AC06-76RL01830. 126p. (PNL—4221-Vol.3). NTIS, 
PC A07/MF AOl1 - GPO $5.00. File Number T185006986. 

Population radiation dose commitments have been estimated 
from reported radionuclide releases from commercial power reac- 
tors operating during 1981. Fifty-year dose commitments from a 
One-year exposure were calculated from both liquid and atmospher- 
ic releases for four population groups (infant, child, teenager and 
adult) residing between 2 and 80 km from each site. This report 
tabulates the results of these calculations, showing the dose com- 
mitments for both liquid and airborne pathways for each age group 
and organ. Also included for each site is a histogram showing the 
fraction of the total population within 2 to 80 km around each site 
receiving various average dose commitments from the airborne 
pathways. The total dose commitment from both liquid and air- 
borne pathways from 48 sites ranged from a high of 20 person-rem 
to a low of 0.008 person-rem with an arithmetic mean of 3 person- 
rem. The total population dose for all sites was estimated at 160 
person-rem for the 98 million people considered at risk. 


2206 Research, Test, And Experimental Reactors 


REFER ALSO TO CITATION(S) 16103, 16128, 16161, 16182, 10185, 16190, 
16264, 16299 


16169 (CONF-830609—75) Determination of the design 
excess reactivity for the TREAT Upgrade reactor. Bhatta- 
charyya, S.K.; Hanan, N.A. (Argonne National Lab., IL 
(USA); Brookhaven National Lab., Upton, NY (USA)). 
1983. Contract W-31-109-ENG-38. 5p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85005055. 

From ANS annual meeting; Detroit, MI, USA (12 Jun 1983). 

The excess reactivity designed to be built into a reactor core 
is a primary determinant of the fissile loadings of the fuel rods in 
the core. For the TREAT Upgrade (TU) reactor the considerations 
that enter into the determination of the excess reactivity are differ- 
ent from those of conventional power reactors. The reactor is de- 
signed to operate in an adiabatic transient mode for reactor safety 
in-pile test programs. The primary constituent of the excess reactiv- 
ity is the calculated reactivity required to perform the most de- 
manding transient experiments. Because of the unavailability of sup- 
porting critical experiments for the core design, the uncertainty 
terms that add on to this basic constituent are rather large. The 
burnup effects in TU are negligible and no refueling is planned. In 
this paper the determination of the design excess reactivity of the 
TREAT Upgrade reactor is discussed 


NUCLEAR REACTOR TECHNOLOGY 
enue thenatahtetdadtiecmenmaaenies 


16170 (CONF-840386—+4) Reconfiguration of the NRAD 
delay loop for proposed 1 MW operations. Heidel, C.C.; 
Richards, W.J.; Pruett, D.P. (Argonne National Lab., Idaho 
Falls, ID (USA)). 1984. Contract W-31- 109-ENG-38. 4p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85006203. 

From 9. US TRIGA owner-user conference; Anaheim, CA, 
USA (12 Mar 1984). 

The Hot Fuel Examination Facility, HFEF, is one of several 
facilities located at the Argonne Site. HFEF comprises a large hot 
cell where both nondestructive and destructive examination of 
highly-irradiated reactor fuels are conducted in support of the 
LMFBR program. One of the nondestructive examination techn- 
qiues utilized at HFEF is neutron radiography. Neutron radiogra- 
phy is provided by the NRAD reactor facility, which is located be- 
neath the HFEF hot cell. The NRAD reactor is a TRIGA reactor 
and is operated at a steady-state power level of 250 kw solely for 
neutron radiography and the development of radiography tech- 
niques. Modifications of the NRAD delay loop for 1 MW oper- 
ations are described. 


16171 (CONF-8410173—5) Performance and fuel cycle 
cost study of the R2 reactor with HEU and LEU fuels. Pond, 
R.B.; Freese, K.E.; Matos, J.E. (Argonne National Lab., IL 
(USA)). 1984. Contract W-31-109-ENG-38. 12p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE85005059. 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

A systematic study of the experiment performance and fuel 
cycle costs of the 50 MW R2 reactor operated by Studsvik Energi- 
teknik AB has been performed using the current R2 HEU fuel, a 
variety of LEU fuel element designs, and two core-box/reflector 
configurations. The results include the relative performance of both 
in-core and ex-core experiments, control rod worths, and relative 
annual fuel cycle costs. 


16172 (CONF-8410173—8) Mixed core conversion study 
with HEU and LEU fuels. Matos, J.E.; Freese, K.E. (Ar- 
gonne National Lab., IL (USA)). 1984. Contract W-31-109- 
ENG-38. 12p. NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE85005045. 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

The results of a mixed core study are presented for gradual 
replacement of HEU fuel with LEU fuel using the IAEA generic 
10 MW reactor as an example. The key parameters show that the 
transition can be accomplished safely and economically. 


16173 (NUREG/CR—4039) Gamma-ray characterization 
of the two-year irradiation experiment performed at the Pool- 
side Facility. Maerker, R.E. (Oak Ridge National Lab., TN 
(USA)). Jan 1985. Contract AC05-840R21400. 36p. 
(ORNL/TM—9440). NTIS, PC A03/MF AO! - GPO. File 
Number T185006487. 

Average gamma-ray group fluence rates are calculated for 
each of the three exposures in the two-year metallurgical blind test 
experiment at the ORR-Poolside Facility in Oak Ridge, thus com- 
pleting the characterization of the radiation field for this experi- 
ment, which is intended to serve as an international metallurgical 
benchmark. Heating rates in the steel derived from these calcula- 
tions varied from about 0.23 watts/gram in the simulated surveil- 
lance capsule to 1.4 milliwatts/gram at the three-quarters depth lo- 
cation in the simulated pressure vessel capsule, with secondaries 
arising from non-fission reactions in the core and ex-core steel con- 
tributing between seventy-seven and ninety-three percent of the 
total. Contributions from photofission to fission foil activities are es- 
timated to be less than five percent of those previously calculated 
arising from neutron-induced fission. 
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16174 yg ese oa Allowable residual contamina- 
tion levels for decommissioning. Part 1. A description of the 
method. Napier, B.A.; Kennedy, W.E. Jr. (Pacific North- 
west Labs., WA (USA)). Oct 1984. Contract 
AC06-76R101830. 12p. (CONF-841187—7-Pt.1). NTIS, PC 
A02/MF A0i; GPO . File Number DE85003631. 
From 5. DOE environmental information meet- 
ing; Albuquerque, NM, USA (6 Nov 1984). 
os meee et f the methods used in a 
study sponsored by UNC Nuclear Industries to determine Allow- 
able Residual Contamination Levels (ARCL) for decommissioning 
facilities in the 100 Areas of the Hanford Site. The ARCL method 
is based on a scenario/exposure-pathway analysis and compliance 
with an annual dose limit for three specific modes of future use of 
the land and facilities. Thes modes of use are restricted, controlled, 
and unrestricted. The information on ARCL values for restricted 
and controlled use is intended to permit a full consideration of de- 
commissioning alternatives. The analysis results in site-specific 
ARCL values that can be used for determining compliance with 
any annual dose limit selected. This flexibility permits proper con- 
sideration of field situations involving the radionuclide mixtures and 
ee ee te an aes 
full determination of as low as reasonably achievable (ALARA) 
conditions. 
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tract AC02-76CHO00016. 14p. (CONF-8410142—68). NTIS, 
PC A02/MF A01. File ‘Number TI85004705. 

From 12. water reactor safety research information meeting; 
Citas USA (23 Oct 1984). 

Thermal-hydraulic transient calculations performed by 

LANL using the TRAC-PF1 code and by INEL using the 
RELAPS code for the USNRC pressurized thermal shock (PTS) 
study of the Calvert Cliffs and H.B. Robinson Nuclear Power 
Plants have been reviewed at BNL including the input decks and 
steady state calculations. Furthermore, six transients for each plant 
have been selected for the in-depth review. Simple hand calcula- 
tions based on the mass and energy balances of the entire reactor 
system, have been performed to predict the temperature and pres- 
sure of the reactor system, and the results have been compared 
with those obtained by the code calculation. In general, the tem- 
peratures and pressures of the primary system calculated by the 
codes have been very reasonable. The secondary pressures calculat- 
ed by TRAC appear to indicate that the codes have some difficulty 
with the condensation model and further work is needed to assess 
the code calculation of the U-tube steam generator pressure when 
the cold auxiliary feedwater is introduced to the steam generator. 
However, it is not expected that this uncertainty would affect the 
transient calculations significantly. 


— (BNL-NUREG—35757) Review of transient —_ 
of a BWR PRA. Anavim, E.; Ilberg, 

Shiu, K. (Brookhaven National Lab., Upton, NY SAD 
1985. Contract AC02-76CHO00016. I (CONF-850206— 
20). NTIS, PC A02/MF AOl1 - PO. File Number 


TI8 
From International ANS/ENS topical meeting on probabilis- 
—_ applications; San Francisco, CA, USA (24 
Estimation of transient initiator frequencies is important in 
the assessment of BWR core damage frequencies. The use of more 
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up-to-date data bases and methodology as part of a peer review of 
a recent PRA, resulted in a different set of initiator frequencies. 
The impact on core damage frequencies is discussed. In addition, 
several related issues are addressed, such as the impact of excluding 
the first year of plant experience from the data base. It is concluded 
that the impact of the new up-to-date data base is significant, and 
more important than the effect of the use of the more rigorous two 
stage Bayesian method. The effect of ignoring the first year of ex- 
perience has resulted in a reduction of merely 20% in the overall 
transient initiator frequency and 15% in the overall core damage 
frequency which is judged to be small. 


16177 (CONF-830304—31) COBRA-PI: an extension of 
the COBRA-3M code dynamically dimensioned to accept pin 
bundles of any size. Froehle, P.H.; Bauer, T.H. (Argonne 
National Lab., IL (USA)). 28 Mar 1983. Contract W-31-109- 
ENG-38. 4p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85005035. 

From American Nuclear Society topical conference on com- 
putational methods; Salt Lake City, UT, USA (28 Mar 1983). 

COBRA, in general, performs a thermal-hydraulic analysis 
of an actual pin bundle by subdividing the bundle cross-section into 
coolant subchannels, pin sectors, duct wall sectors. Its calculation 
includes heat convected axially upward through coolant mass flow, 
heat flow between pin sectors and adjoining subchannels, and heat 
and mass flow between coolant subchannels. COBRA-3M is a ver- 
sion of COBRA built for LMFBR applications, that includes a so- 
phisticated thermal model of fuel pins and duct wall. COBRA-3M 
that can explicitly model a wider variety of pin bundle configura- 
tions than 3M would allow and includes significant improvements 
to its thermal modeling. COBRA-PI is currently being used for 
thermal-hydraulic analysis of hypothetical LMFBR accident tran- 
sients in both power and flow. Pin bundles currently being ana- 
lyzed explicitly range from 7 to 37 pins of axial lengths ranging 
from ~ 0.3-2.0 meters. 


16178 (CONF-830609—67) Axial location of cladding 
failure during a slow transient overpower TREAT test. Page, 
R.J.; Murphy, W.F.; Holland, J.W. (Argonne National Lab., 
Idaho Falls, ID (USA)). 1983. Contract W-31-109-ENG-38. 
5p. NTIS, PC A02/MF A01l; GPO Dep. File Number 
1DE85004823. 

From ANS annual meeting; Detroit, MI, USA (12 Jun 1983). 

The axial location of cladding failure following a transient 
overpower accident is of importance in fast reactor safety studies in 
that it is a determining factor in the relocation of fuel, and there- 
fore in the possibility of inherent neutronic shutdown of the reac- 
tor. In-pile experimental data on the axial location of cladding fail- 
ure of fuel in bundles of pins is sparse since, in general, the experi- 
mental fuel pin bundles are largely destroyed during the in-pile test. 
The post-test examination work has been completed for TREAT 
test J1. It was found that damage to the fuel elements during the 
irradiation was low enough for an accurate observation of the loca- 
tion of cladding failure to be made for each of the seven pins. 


16179 (CONF-830609—68) Formation and transport of 
fission product aerosols. Im, K.H.; Ahluwalia, R.K. (Ar- 
onne National Lab., IL (USA)). 1983. Contract W-31-109- 
ING-38. 3p. NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE85005061 
From ANS annual meeting; Detroit, MI, USA (12 Jun 1983). 
The calculation of fission product retention is the primary 
system of light water reactors requires the knowledge of the size 
distribution of the particles formed from the condensation of the 
volatile fission product vapors released in LWR accidents. To this 
end, a computer model RAFT (Reactor Aerosol Formation and 
Transport) is being developed to predict the size distribution and 
composition of the condensed cesium, iodine and tellurium contain- 
ing aerosols. 


16180 (CONF-830609—69) Analysis of closed-pool boilup 
using the TRANSIT-HYDRO code. Graff, D.L. (Argonne 
National Lab., IL (USA)). 4 Jan 1983. Contract W-31-109- 
ENG-38. 6p. NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE85004815. 

From ANS annual meeting; Detroit, MI, USA (12 Jun 1983). 
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The benign termination of the transition phase of a hypothet- 
ical LMFBR accident rests on the avoidance of highly energetic re- 
criticalities prior to escape of bottled molten core materials from 
the active core region. In scenarios where molten fuel is trapped 
due to axial blockages, the maintenance of subcritical configurations 
until radial flow paths develop requires stable boil-up of the molten 
fuel/steel mixture. This paper describes the analysis of an experi- 
ment investigating the behavior of closed boiling pools using the 
two-fluid hydrodynamics module of TRANSIT-HYDRO, a deter- 
ministic transition-phase analysis code. 


16181 (CONF-830609—70) Evaluation of molten lead 
mixing in sodium coolant by diffusion for application to 
PAHR. Chawla, T.C.; Pedersen, D.R. Leaf, G,; 
Minkowycz, W.J. (Argonne National Lab., IL (USA); Illi- 
nois Univ., Chicago (USA)). 1983. Contract W-31-109- 
ENG-38. Sp. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85005016. 

From ANS annual meeting; Detroit, MI, USA (12 Jun 1983). 

In post-accident heat removal (PAHR) applications the use 
of a lead slab is being considered for protecting a porous bed of 
steel shots in ex-vessel cavity from direct impingement of molten 
steel or fuel upon vessel failure following a hypothetical core dis- 
sembly accident in an LMFBR. The porous bed is provided to in- 
crease coolability of the fuel debris by the sodium coolant. The ob- 
jectives of the present study are (1) to determine melting rates of 
lead slabs of various thicknesses in contact with sodium coolant and 
(2) to evaluate the extent of penetration and mixing rates of molten 
lead into sodium coolant by molecular diffusion alone. 


16182 (CONF-830609—71) Fission-product aerosol sam- 
pling system for LWR experiments in the TREAT reactor. 
Dunn, P.F. (Argonne National Lab., IL (USA)). 1983. Con- 
tract W-31-109-ENG-38. 4p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85005038. 

From ANS annual meeting; Detroit, MI, USA (12 Jun 1983). 

This work summarizes the design and collection characteris- 
tics of a fission-product aerosol sampling system that was devel- 
oped for a series of light water reactor (LWR) source-term experi- 
ments under consideration for performance in 1984 at Argonne Na- 
tional Laboratory's TREAT reactor. These tests would be per- 
formed using a bundle of four preirradiated, Zircaloy-clad LWR 
fuel pins. In these tests, fuel pin integrity would be breached under 
various simulated accident conditions. The aerosol sampiing system 
was designed to efficiently extract and collect these aerosols such 
that time-averaged aerosol size distributions, number concentrations 
and mass loadings could be determined accurately for each experi- 
ment, using a combination of real-time and time-interval measure- 
ments and post-test analytical techniques. The entire system also 
was designed to be disassembled remotely because of potentially 
high levels of radioactivity. 


16183 (CONF-830702—30) Adaptive collocation method 
for simultaneous heat and mass diffusion with phase change. 
Chawla, T.C.; Pedersen, D.R.; Leaf, G.; Minkowycz, W.J.; 
Shouman, A.R. (Argonne National Lab., IL (USA); Illinois 
Univ., Chicago (USA). Dept. of Mechanical Engineering; 


New Mexico State Univ., Las Cruces (USA). Dept. of Me- 
chanical Engineering). 1983. Contract W-31-109-ENG-38. 
3lp. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE850048 16. 

From 21. ASME/AIChE national heat transfer conference; 
Seattle, WA, USA (24 Jul 1983). 

In post-accident heat removal applications the use of a lead 
slab is being considered for protecting a porous bed of steel shot in 
ex-vessel cavity from direct impingement of molten steel or fuel as 
released from reactor vessel following a hypothetical core disassem- 
bly accident in an LMFBR. The porous bed is provided to increase 
the coolability of the fuel debris by the sodium coolant. The 
present study is carried out to determine melting rates of a lead slab 
of various thicknesses by contact with sodium coolant and to evalu- 
ate the extent of penetration and the mixing rates of molten lead 
into liquid sodium by molecular diffusion alone. The study shows 
that these two calculations cannot be performed simultaneous with- 
out the use of adaptive coordinates which cause considerable 
stretching of the physical coordinates for mass diffusion. Because of 
the large difference in densities of these two liquid metals, the tradi- 
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tional constant density approximation for the calculation of mass 
diffusion cannot be used for studying their interdiffusion. The use 
of orthogonal collocation method along with adaptive coordinates 
produces extremely accurate results which are ascertained by com- 
paring with the existing analytical solutions for concentration distri- 
bution for the case of constant density approximation and for melt- 
ing rates for the case of infinite lead slab. The analysis further 
shows that the melting rate progressively increases as the thickness 
of lead slab decreases. 


16184 (CONF-840257—Vol.2, pp 271-282) Los Alamos 
safety review activities. Koelling, J.J. (Los Alamos National 
Lab., NM). 1984. NTIS, PC A13/MF A0Ol. File Number 
DE84012694. 

From DOE nuclear reactor and facility safety conference; 
Rockville, MD, USA (27 Feb 1984). 

Los Alamos os has performed independent safety and environ- 
mental reviews or has performed evaluations in specific task areas 
for both the Nuclear Regulatory Commission and the Department 
of Energy (DOE) since initiation of the program in 1974. During 
this period reviews were performed on nine commercial and four 
DOE operated nuclear facilities. Safety reviews were completed on 
fourteen research reactors. In addition, physical security reviews 
were performed on all operating commercial nuclear power reac- 
tors and most research reactors. 


16185 (CONF-840257—Vol.2, pp 283-290) Safety review 
of experiments at Albuquerque Operations Office. Elliott, K. 
(Albuquerque Operations Office, NM). 1984. NTIS, PC 
A13/MF AO1. File Number DE84012694. 

From DOE nuclear reactor and facility safety conference; 
Rockville, MD, USA (27 Feb 1984). 

The Department of Energy (DOE) Albuquerque Operations 
Office is responsible for the safety overview of nuclear reactor and 
critical assembly facilities at Sandia National Laboratories, Los 
Alamos National Laboratory, and the Rocky Flats Plant. The im- 
portant safety concerns with these facilities involve the complex ex- 
periments that are performed, and that is the area emphasized. A 
determination is made by the Albuquerque Office (AL) with assist- 
ance from DOE/OMA whether or not a proposed experiment is an 
unreviewed safety question. Meetings are held with the contractor 
to resolve and clarify questions that are generated during the 
review of the proposed experiment. The AL safety evaluation 
report is completed and any recommendations are discussed. Prior 
to the experiment a preoperational appraisal is performed to assure 
that personnel, procedures, and equipment are in readiness for oper- 
ations. During the experiment, any abnormal condition is reviewed 
in detail to determine any safety concerns. 


16186 (CONF-840257—Vol.2, pp 291-318) Overview of 
criticality safety. Brown, B.P. t. of Energy, Washing- 
ton, DC). 1984. NTIS, PC A1l3 AOl. ile Number 
DE84012694. 

From DOE nuclear reactor and facility safety conference; 
Rockville, MD, USA (27 Feb 1984). 

This presentation provides a historical perspective of actions 
prior to rebuilding the DOE nuclear criticality safety efforts in 
1982 and reports key actions/events in the nuclear criticality safety 
area that have occurred since 1982. Members of the Nuclear Criti- 
cality Technology and Safety (Panel) project are listed. Selection 
criteria are identified for projects in the Nuclear Criticality Safety 
Outlay Program, and planned projects to maintain and enhance an 
effective nuclear criticality safety program for prevention of a nu- 
clear criticality accident, are described. Criticality safety funding 
for FY 1981 through FY 1985 is summarized. 


16187 (CONF-840257—Vol.2, pp 319-322) Nuclear criti- 
cality technology and safety project. Thomas, J.T. (Oak 
Ridge National Lab. TN). 1984. NTIS, PC A13/MF AO1. 
File Number DE84012694. Contract W-7405-ENG-26. 

From DOE nuclear reactor and facility safety conference; 
Rockville, MD, USA (27 Feb 1984). 

A status of nuclear criticality safety is presented. The Nucle- 
ar Criticality Technology and Safety Project, funded at the Oak 
Ridge National Laboratory by the Office of Nuclear Safety, DOE 
Headquarters, is described. The Project is intended to enhance co- 
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operation among contractor criticality safety people and promote a 
coherent DOE program in nuclear oriticality safety. 


16188 (CONF-840257—Vol.2, pp_ 351-364) Reactor 
Coordination Treat, E.P. (EG & G Idaho, 
Inc., Idaho Falls). 1984. NTIS, PC Al3/MF AOl. File 
Number DE84012694. 
From DOE nuclear reactor and facility safety conference; 
Rosie, MD, USA (27 Feb _. 
Reactor Training Coo: Program was recently 
ouietenan to assist the Office of Nuclear Safety in promoting im- 
provements in the quality of Category A reactor operator training 
programs. This presentation provides the key points that are de- 
scriptive of the program, including the need for the program and 
the steps that led to the origin of the Reactor Training Coordina- 
tion Program. The methods of approach and current tasks are sum- 
marized to provide a description of the cooperative efforts between 
contractor trainers that are inherent and necessary elements of this 
program. 


16189 (CONF-840257—Vol.2, pp 365-366) Overview of 
job and task analysis. Gertman, & G, Idaho, Inc., 
Idaho Falls). 1984. NTIS, PC AIB/MF AOl. File Number 
DE84012694. 

From DOE nuclear reactor and facility safety conference; 
Rockville, MD, an (27 Feb 1984). 

During the past few years the nuclear industry has become 
concerned with predicting human performance in nuclear power 
plants. One of the best means available at the present time to make 
sure that training, procedures, job performance aids and plant hard- 
ware match the capabilities and limitations of personnel is by per- 
forming a detailed analysis of the tasks required in each job posi- 
tion. The approved method for this type of analysis is referred to as 
job or task analysis. Job analysis is a broader type of analysis and is 
usually thought of in terms of establishing overall performance ob- 
jectives, and in establishing a basis for position descriptions. Task 
analysis focuses on the building blocks of task performance, task 
elements, and places them within the context of specific perform- 
ance requirements including time to perform, feedback required, 
special tools used, and required systems knowledge. The use of task 
analysis in the nuclear industry has included training validation, 
preliminary risk screening, and procedures development. 


16190 (CONF-840257—Vol.2, pp 367-374) Job and Task 

project at Brookhaven National Laboratory's high 
flux beam reactor. Junker, L. (Brookhaven National Lab., 
Upton, NY). 1984. NTIS, PC A13/MF A0O1. File Number 
DE84012694. 

From DOE nuclear reactor and facility safety conference; 
Rockville, MD, USA (27 Feb 1984). 

The presenter discussed the Job and Task Analysis (JTA) 
project conducted at Brookhaven National Laboratory's High Flux 
Beam Reactor (HFBR). The project's goal was to provide JTA 
guidelines for use by DOE contractors, then, using the guidelines 
conduct a JTA for the reactor operator and supervisor positions at 
the HFBR. Details of the job analysis and job description prepara- 
tion as well as details of the task selection and task analysis were 
given. Post JTA improvements to the HFBR training programs 
were covered. The presentation concluded with a listing of the 
costs and impacts of the project. 


16191 See es versus bottom-u 
_ processing of influence diagrams in probabilistic sav. 
ee R.D.; Burns, T.J.; Dodds, H.L. Jr. (Tennessee 
Univ., Knoxville (USA); Oak Ridge National Lab., TN 
(USA)). 1984. Contract AC05-840R21400. 6p. NTIS, PC 

A02/MF A001; GPO Dep. File Number DE85005381. 

From Joint meeting of the American Nuclear Society and 
a, Industrial Forum; Washington, DC, USA (11 Nov 
D Recent work by Phillips et al., and Selby et al., has shown 
that influence diagram methodology can be a useful analytical tool 
in reactor safety studies. An influence diagram is a graphical repre- 
sentation of probabilistic dependence within a system or event se- 
quence. Bayesian statistics are employed to transform the relation- 
ships depicted in the influence diagram into the correct expression 
for a desired marginal probability (e.g. the top event). As with fault 
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trees, top-down and bottom-up algorithms have emerged as the 
dominant methods for quantifying influence diagrams. Purpose of 
this paper is to demonstrate a potential error in employing the 
bottom-up algorithm when dealing with interdependencies. In addi- 
tion, the computing efficiency of both methods is discussed. 


16192 (CONF-841105—60) New model for counter-cur- 
rent flow during reflood in light water reactors. Carbajo, J.J. 
(Oak Ridge National Lab., TN (USA)). 1984. Contract 
AC05-840R21400. 6p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85005384. 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

, Counter-current flow (CCF) of steam and water may occur 
at the upper core plate of a light water reactor (LWR) under re- 
flood conditions. This paper describes a new model for CCF and 
flooding at the upper core plate of a LWR. The model assumes 
separate paths for the water draining through some open area of 
the upper core plate and the steam rising up through the remaining 
open area. Condensation of steam is not considered. 


16193 (CONF-850410—15) Safety implications from 20 
years of operating experience at EBR-II. Sackett, J.I.; Busch- 
man, H.W. (Argonne National Lab., Idaho Falls, ID 
(USA)). 1985. Contract W-31-109-ENG-38. 6p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85004039. 

From ANS/ENS fast reactor safety meeting; Knoxville, TN, 
USA (21 Apr 1985). 

EBR-II recently passed a major milestone in its operating 
history, 20 years of operation on August 13, 1984. The plant has 
gone through three major program phases during this time and is 
now entering a fourth. Those are: (1) demonstration of the feasibili- 
ty of a complete LMFBR power plant, including on-site reprocess- 
ing of metal fuel, (2) irradiation testing of fuels and materials to 
support core and fuel design for CRBR and FFTF, (3) operational- 
safety testing to establish and demonstrate the inherent safety of 
LMFBRs and now, (4) the integration of this technology into dem- 
onstration of the integral fast reactor (IFR) concept. As EBR-II has 
progressed through these phases, much has been learned that is rel- 
evant to fast-reactor safety. 


16194 (CONF-850610—1) Simulation of the effects of 


- grain boundary fission gas during thermal transients. Fenske, 


G.R.; Emerson, J.E.; Beiersdorf, B.A. (Argonne National 
Lab., IL (USA)). Nov 1984. Contract W-31-109-ENG-38. 
6p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85004027. 

From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 

This report presents the results of an initial set of out-of-cell 
transient heating experiments performed on unirradiated UO: pel- 
lets fabricated to simulate the effect of grain boundary fission gas 
on fuel swelling and cladding failure. The fabrication involved trap- 
ping high-pressure argon on internal pores by sintering annular 
UO, pellets in a hot isostatic press (HIP). The pellet stack was sub- 
jected to two separate transients (DGF83-03A and -03B). Figures 
show photomicrographs of HIPped and non-HIPped UOk, respec- 
tively, and the adjacent cladding after DGF83-03B. Fuel melting 
occurred at the center of both the HIPped and non-HIPped pellets; 
however, a dark ring is present near the center in the HIPped fuel 
but not in the non-HIPped fuel. This dark band is a high-porosity 
region due to increased grain boundary/edge swelling in that pellet. 
In contrast, grain boundary/edge swelling did not occur in the non- 
HIPped pellets. Thus, the presence of the high-pressure argon 
trapped on internal pores during sintering in the HIP altered the 
microstructural behavior. Results of these preliminary tests indicate 
that the microstructural behavior of HIPped fuel during thermal 
transients is different from the behavior of conventionally fabricat- 
ed fuel. 


16195 (CONF-8305220—, pp = Perspective on the 
regulation of seismic risk. Okrent, D. (Univ. of California, 
Los Angeles). 1983. NTIS, PC A20/MF AOI. File Number 
DE85003234. (CSNI—76). 
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From 2. CSNI specialists meeting on probabilistic methods 
in seismic risk assessment for nuclear power plants; Livermore, CA, 
USA (16 May 1983). 

As the keynote address for the conference, the paper deals 
with seismic safety of nuclear power plants in the United States. A 
regulatory perspective is provided from the viewpoint of a member 
of the Advisory Committee on Reactor Safeguards. Historical as- 
pects covering the period 1960-1975, changes in probabilistic seis- 
mic risk assessment since 1975 (WASH-1400), a recent seismic 
safety developments are discussed. Efforts to encourage the Nucle- 
ar Regulatory Commission to more actively pursue improved tech- 
niques for seismic probabilistic risk assessment are specifically 
pointed out. 


16196 (CONF-8305220—, PP 23-28) Seismic issues relat- 
ed to nuclear reactor safety in the United States. Minogue, 
R.B. (Nuclear Regulatory Commission, Washin; 
1983. NTIS, PC A20/MF A0Ol1. File Number D 
(CSNI—76). 

From 2. CSNI specialists meeting on probabilistic methods 
in seismic risk assessment for nuclear power plants; Livermore, CA, 
USA . May 1983). 

The threat of earthquakes to nuclear power plants is de- 
scribed, as are the special safety requirements not imposed in con- 
ventional practice. The difficulties associated with characterizing 
design earthquakes are discussed, and US licensing problems that 
have resulted from uncertainties in seismic input definition are out- 
lined. The two-earthquake design approach in the US is treated, 
and the role of seismology and geology is delineated. Engineering 
methods for estimating soil-structure interaction, structural response 
and subsystem behavior are described. The issue of excessive seis- 
mic conservatism and its impact on balanced design is considered. 
The importance of seismic qualification of electrical and mechanical 
equipment is indicated, and the need for experimental validation of 
analysis procedures is shown. Finally, the potential use of probabi- 
listic risk assessment in leading the way to more realistic seismic 
design requirements is addressed. 


n, DC). 
3003234, 


16197 (CONF-8305220—, pp 29-54) Results of the appli- 
cation of the SSMRP methodology to the seismic risk at the 
Zion station. Bohn, M.P.; Shieh, L.C.; Wells, J.E.; Cover, 
L.E.; Bernreuter, D.L.; Johnson, J.J. (Lawrence Livermore 
National Lab., CA). 1983. NTIS, PC A20/MF AOl1. File 
Number DE85003234. (CSNI—76). 

From 2. CSNI specialists meeting on probabilistic methods 
in seismic risk assessment for nuclear power plants; Livermore, CA, 
USA (16 May 1983). 

To assist the NRC in its licensing and evaluation role, the 
NRC funded the Seismic Safety Margins Research Program 
(SSMRP) at LLNL with the goal of developing tools and data 
bases to evaluate the risk of earthquake-caused radioactive release 
from a commercial nuclear power plant. This program began late in 
1978, and the methodology was finalized in 1982. A complete seis- 
mic risk assessment for the Zion plant was finished in May 1983. 
This paper describes the SSMRP risk assessment methodology and 
the results of the Zion seismic probabilistic risk assessment. 


16198 (CONF-8305220—, pp 59-66) Earthquake cata- 
f the geographical domain 


logue and seismic maps 0 of the 
Commission of the European Communities. Van Gils, J.M. 
1983. NTIS, PC A20/MF A0O1. File Number DE85003234. 
(CSNI—76). 

From 2. CSNI specialists meeting on probabilistic methods 
in seismic risk assessment for aera power plants; Livermore, CA, 
USA (16 May 1983). 

This paper summarizes the work presently under way in the 
Commission of the European Communities in the field of protection 
of nuclear power plants. In fact, this is the continuation of the 
Ahorner Report that principally treated the seismic ground motion 
characteristics and their relationships with displacement, velocity 
and acceleration transmitted to a structure by the soil particles. As 
a consequence of the shortcomings of the previously mentioned 
report, prime priority was given for its completion by a General 
European Earthquake Catalogue and an atlas of seismic maps ac- 
companied by an explanatory textbook. The latter is briefly de- 
scribed in this paper. 
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16199 (CONF-8305220—, pp 67-88) Method of seismic 
for systems. Veneziano, D.; Casciati, 
F.; Faravelli, L. ber DESS00 e, MA). 1983. NTIS, PC 
A20/MF A01. File Number DE85003234. (CSNI—76). 
From 2. CSNI specialists meeting on probabilistic methods 
in seismic risk assessment for auieiow power plants; Livermore, CA, 
USA & May 1983). 
A method for the seismic fragility analysis of complicated 
systems is developed and applied to a reinforced concrete frame. 
Complication includes aspects of both the mechanical and probabi- 
listic model. The model represents the seismic resistance as a para- 
metric function of the subset of uncertain quantities with fixed ef- 
fects. The other uncertain quantities are viewed as random effects 
parameters and represented through few additive random variables. 
The unknown model parameters (fixed effect coefficients and distri- 
bution of random effects) are statistically estimated from planned 
numerical examples. After this resistance model is fitted, Level-2 
procedures of reliability analysis are used to obtain fragility curves. 


(CONF-8305220—, we 89-104) Uncertainties in 
the estimates for seismic hazard in NPP sites. Iaccarino, E.; 
Zaffiro, C. (ENEA - Central Directorate for Nuclear Safety 
and Health Protection, Rome, Italy). 1983. NTIS, PC A20/ 
MF AO1. File Number DE85003234. (CSNI—76). 

From 2. CSNI specialists meeting on probabilistic methods 
in seismic risk assessment for aleeoen power plants; Livermore, CA, 
USA (16 May 1983). 

When performing a probabilistic risk assessment (PRA), the 
contribution to the risk from seismic events should be made low. 
However, there is a question as to how to deal with the estimates 
of seismic risk since the uncertainties are very large. In particular 
the estimates of seismic hazard are very uncertain, being the hazard 
a factor which conditions the probabilities of all sub-sequential 
events caused by earthquakes. At the moment it is recognized that 
the use of these estimates would not offer benefit for PRA. In this 
report an investigation is made of uncertainties affecting the seismic 
hazard. In addition recommendations are given for research with 
the aim to improve future estimates. 


16201 (CONF-8305220—, pp 105-120) Uses of probabi- 
listic estimates of seismic hazard and nuclear power plants in 
= US. Reiter, L. (Nuclear Regulatory Commission, Wash- 

m, DC). 1983. NTIS, PC A20/MF A0O1. File Number 
D 5003234. (CSNI—76). 

From 2. CSNI specialists meeting on probabilistic methods 
in seismic risk assessment for nuclear power plants; Livermore, CA, 
USA (16 May 1983). 

The use of probabilistic estimates is playing an increased role 
in the review of seismic hazard at nuclear power plants. The NRC 
Geosciences Branch emphasis has been on using these estimates in a 
relative rather than absolute manner and to gain insight on other 
approaches. Examples of this use include estimates to determine 
design levels, to determine equivalent hazard at different sites, to 
help define more realistic seismotectonic provinces, and to assess 
implied levels of acceptable risk using deterministic methods. In- 
creased use of probabilistic estimates is expected. Probabilistic esti- 
mates of seismic hazard have a potential for misuse, however, and 
their successful integration into decision making requires they not 
be divorced from physical insight and scientific intuition. 


16202 (CONF-8305220—, pp 131-134) CEGB approach 
to seismic hazard assessment (oral presentation only). Irving, 
J. 1983. NTIS, PC A20/MF AO0l. File Number 
DE85003234. (CSNI—76). 

From 2. CSNI specialists meeting on probabilistic methods 
in seismic risk assessment for nuclear power plants; Livermore, CA, 
USA (16 May 1983). 

The presentation describes the work carried out by CEGB 
in the development of seismic design specifications. Work was 
begun in 1973 using existing seismic data bases. This presentation is 
concerned with the more recent development of CEGB criteria. 
Steps were undertaken to (1) study seismic ground motion charac- 
teristics for typical United Kingdom site conditions and (2) reduce 
uncertainties in the assessment of the safe shutdown earthquake 
(SSE) peak ground acceleration level to which design criteria 
would be anchored. They have not led to specification of formal 
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operating basis earthquake (OBE), but an operational shutdown 
(OSE) level has been established. 


(CONF-8305220—, pp 135-154) Probabilistic eval- 

— earthquakes for Swiss Nuclear Power Plants. 

Berger, E.; Koerner, W. (Basler & Hofmann, Zuerich, Swit- 

zerland). 1983. NI NTIS, PC A20/MF AOl. File Number 
DE85003234. (CSNI—76). 

From 2. CSNI specialists meeting on probabilistic methods 

in seismic risk assessment for nuclear power plants; Livermore, CA, 


USA (16 May 1983). 

The design for all nuclear power plants in Swit- 
zerland were established some years ago on the basis of a probabi- 
listic seismic hazard analysis. Seismic hazard maps were developed 
for Switzerland, and site specific hazard functions were determined 
for each nuclear power plant site. The determination of the seismic 
hazard at a site requires an understanding of the tectonic regime 
and the seismic history of the region or country in which the site is 
located. This paper gives a brief overview over the seismotectonic 
environment in Switzerland, discusses the main elements of the 
probabilistic seismic hazard analysis, such as seismic sources, earth- 
quake catalogue, frequency-intensity relationships and attenuation 
relationships, and presents some of the results. The study showed 
that the h to evaluate the seismic hazard is fea- 
sible and adequate for Switzerland, and that the design earthquakes 
for nuclear power plants can be established on the basis of such 
analyses. 


16204 (CONF-8305220—, pp 155-160) Research on 
Swedish earthquakes. Slunga, R. (National Defence Re- 
search Inst., Stockholm, Sweden). 1983. NTIS, PC A20/ 
MF AOl. File Number DE85003234. (CSNI—76). 

From 2. = on probabilistic methods 
in seismic risk assessment for nuclear power shane Livermore, CA, 
USA (16 May 1983). 

A seismological network covering Southern Sweden 
has been operated by the National Defence Research Institute since 
the end of 1979. The aim of this network is the study of the Swed- 
ish earthquakes to improve the seismic risk estimates. The network 
has been financed by the Swedish Nuclear Power Inspectorate. The 
network covers an area of some 450 x 600 square kilometers and 
has 21 stations equipped with short period (1Hz) vertical seismo- 
meters. In addition three stations have also two horizontal seismo- 
meters. During the period December 1979-1982 some 100 earth- 
quakes were recorded within the area together with a large number 
of explosions and teleseismic events. The research on these small 
earthquakes is presented in a special — (Slunga 1982) available 
from the institute and will be summarized here. 


(CONF-8305220—, pp 161-174) Stochastic model 
expectable 


to estimate maximum magnitude of earthquakes 
from strike-slip fault dimensions. Riberio, A. (Faculdade de 
Ciencias, Lisboa, Portugal). 1983. NTIS, PC A20/MF AO1. 
File Number DE85003234. , (CSNI—76). 

From 2. CSNI meeting on probabilistic methods 
in seismic risk assessment for nuclear power plants; Livermore, CA, 
USA (16 May 1983). 

The entire fault length (L) of a strike-slip fault cannot rup- 
ture during a single seismic event because individual rupture areas 
and lengths for different events should be compatible with total dis- 
placement for a given period of time. A plot of L/sub max/ versus 
logarithm of L/sub total/ shows a linear correlation between both 
parameters. An allometric law relates the relative growth rates of 
the two parameters involved, of the form: L/sub max/ = a [L/sub 
tot/]/sup b/ with b < 1 because there is a progressive elimination 
of asperities that resist movement by renewed seismic activity as 
the strike-slip fault increases its total length. 


16206 (CONF-8305220—, pp 175-178) Seismic hazard 
analysis using expert opinions with uncertainties. Bernreuter, 
D.L.; Chung, D.H.; Mensing, R.W.; Savy, J.B. (Lawrence 
Livermore National Lab., CA). 1983. NTIS, PC A20/MF 
A01. File Number DE85003234. (CSNI—76). 

From 2. CSNI meeting on probabilistic methods 
in seismic risk assessment for nuclear power plants; Livermore, CA, 
USA (16 May 1983). 
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An important element of a seismic risk assessment of a nucle- 
ar power plant is the description of the seismic hazard at the site. 
The seismic input takes two forms: (1) an earthquake time history 
which can be used in the structural analysis to compute the struc- 
tural and component responses to the seismic event; and (2) a seis- 
mic hazard curve which describes the probability of exceedance of 
some seismic variables, e.g., peak ground aceleration at the site. As 
part of an NRC sponsored project, LLNL has developed a method- 
ology for eliciting the opinions of experts about the seismicity of 
the EUS and using these opinions, along with an associated meas- 
ure of uncertainty, to assess the seismic hazard at several sites in 
the EUS. The purpose of this paper is to describe (1) how the opin- 
ions of experts were elicited, including an elicitation of the experts 
uncertainty about seismicity, and (2) how the experts best estimates 
and statements of uncertainty were combined to assess the hazard 
curve along with appropriate confidence bounds at a site. 


16207 (CONF-8305220—, pp 181-200) Importance of 
historical seismicity in the evaluation of large return period 
hazards. Oliveira, C.S. (Laboratorio Nacional de Engenharia 
Civil, Lisboa, Portugal). 1983. NTIS, PC A20/MF AOl. 
File Number DE85003234. (CSNI—76). 

From 2. CSNI specialists meeting on probabilistic methods 
in seismic risk assessment for nuclear power plants; Livermore, CA, 
USA (16 May 1983). 

This paper reports the results from an historical investigation 
on earthquake activity in Portugal based on data collected from 
original sources. A detailed revision of earthquake catalogues in 
what concerns date of occurrence, isosseismal maps, epicentral lo- 
cation, magnitude and duration of vibration was made for most of 
the 260 events identified in the period 1000 to 1900. Introducing 
this new piece of information which exhibits a much higher degree 
of quality into standard hazard models, uncertainties on final esti- 
mates for the zones of large return periods, RP, (RP > 200 years) 
are greatly reduced. 


16208 (CONF-8305220—, pp 211-236) Study on embed- 
ment effect of reactor buildings subjected to earthquakes 
using boundary element method. Muto, K.; Murata, T.; Taka- 
hashi, M.; Motosaka, M.; Kamata, M.; Amano, A. (Muto 
Inst. of Structural Mechanics, Tokyo, Japan). 1983. NTIS, 
PC A20/MF AOl1. File Number DE85003234. (CSNI—76). 

From 2. CSNI specialists meeting on probabilistic methods 
in seismic risk assessment for nuclear power plants; Livermore, CA, 
USA (16 May 1983). 

In order to evaluate the effect of soil-structure interaction in 
case of embedded structures, the authors have developed an analyt- 
ical method based on substructure method using Boundary Element 
Method. This paper describes the results by this analytical method; 
(1) 3-D dynamic characteristics of a rigid foundation embedded in a 
half-space soil medium and (2) response characteristics of reactor 
building with rigid foundation subjected to vertically propagating 
SH waves. As the result, it is found that the quantity of the earth- 
quake response of structures decreases with increment of the em- 
bedment depth. And it is confirmed that this analytical method is 
effective for carrying out the earthquake response analyses of em- 
bedded structures. 


16209 (CONF-8305220—, pp 237-248) Modelling of non- 
linear behaviour of reinforced concrete structures under 
strong earthquakes. Oetes, A.; Koenig, I. (Technische 
Hochschule, Darmstadt, Germany). 1983. NTIS, PC A20/ 
MF AO1. File Number DE85003234. (CSNI—76). 

From 2. CSNI specialists meeting on probabilistic methods 
in seismic risk assessment for nuclear power plants; Livermore, CA, 
USA (16 May 1983). 

In the response analysis of a complete structure, reliable 
models for members and subassemblies are required. Series of large- 
scale reinforced concrete (R/C) cantilever beams and one bay-one 
story frames with lumped masses have been tested on the Earth- 
quake Simulator of Institut fuer Massivbau - TH Darmstadt. The 
objective of this paper is to discuss the fundamental problems in- 
volved in the nonlinear behaviour of R/C members of simple struc- 
tures when subjected to cyclic loading with high amplitudes. Some 
experimental research results gained during the evaluation of the 
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tests and some features of an analytical model to consider the dy- 
namic proporties of a R/C cantilever beam will be presented. 


16210 (CONF-8305220—, pp 249-290) Theoretical ap- 
proach of the seismic behaviour of a LMFBR core. Parent, 
J.M. (CEN/SCK, Mol, Belgium). 1983. NTIS, PC A20/MF 
A01. File Number DE85003234. (CSNI—76). 

From 2. CSNI specialists meeting on probabilistic methods 
in seismic risk assessment for nuclear power plants; Livermore, CA, 
USA (16 May 1983). 

The vibratory behaviour of two one-degree-freedom me- 
chanical systems, having known coupling and damping features, is 
investigated by transposition to two electrical circuits inductively 
coupled. This approach is carried out in two steps: the first one 
supposes that both circuits are identical, while the second one con- 
siders the general case where both circuits are unlike. It is shown 
that one or two resonant frequencies may occur, depending on the 
coupling and the damping conditions. 


16211 (CONF-8305220—, pp 291-308) Uncertainty eval- 
uation of fast reactor core seismic response. Amendola, A.; 
Canali, S.; Forni, M.; Lucia, A.C.; Maresca, G.; Martelli, 
A.; Olivi, S. (CEC, Ispra Establishment, Varese, Italy). 
1983. NTIS, PC A20/MF A0O1. File Number DE85003234. 
(CSNI—76). 

From 2. CSNI specialists meeting on probabilistic methods 
in seismic risk assessment for nuclear power plants; Livermore, CA, 
USA @ May 1983). 

Response Surface Methodology (RSM) has been applied to a 
preliminary evaluation of the uncertainties on the seismic behaviour 
of the PEC fast reactor core. The structural analysis has been per- 
formed using the SAP IV code for the whole reactor block and 
CORALIE for the core. The calculated responses have been ap- 
proximated with polynomial functions, whose adequacy has been 
tested by means of a further set of dynamic calculations. Finally the 
input uncertainties have becu propagated by a Monte Carlo routine 
under different assumptions to assess the sensitivity of the output 
distribution with respect to the kind of input probability distribu- 
tions. The paper describes the details of the study and demonstrates 
RSM adequacy. It also shows that, once a certain ground motion 
has been assumed, the core element natural frequencies and damp- 
ing coefficients, as well as the vessel-core dynamic interaction pa- 
rameters, are the main variables affecting the core response, which 
therefore need a sufficiently precise definition. 


16212 (CONF-8305220—, pp 309-314) Dynamic analysis 
and un ties. Gauvain, J.; Gantenbein, F. (CEN-Saclay, 
Gif-sur-Yvette, France). 1983. NTIS, PC A20/MF AOl. 
File Number DE85003234. (CSNI—76). 

From 2. CSNI specialists meeting on probabilistic methods 
in seismic risk assessment for nuclear power plants; Livermore, CA, 
USA (16 May 1983). 

Different experimental studies have shown that the structural 
response to an earthquake depends very much on the modelization 
of the structures and of its boundary conditions. This paper pre- 
sents the two main parts of the research program on dynamic anal- 
ysis and uncertainties performed by the CEA. The first step con- 
sists of realizing a reference seismic calculation for the reactor 
building and the primary curcuit of a 1300 MWe plant. The second 
step consists of a sensitivity study to the different parameters in- 
volved in the modelization and to the different methods of compu- 
tation. 


16213 (CONF-8305220—, pp 327-350) Response margins 
of the dynamic analysis of piping systems: best estimate vs. 
evaluation method. Johnson, J.J.; Benda, B.J.; Chuang, T.Y.; 
Smith, P.D. 1983. NTIS, PC A20/MF AOl. File Number 
DE85003234. (CSNI—76). 

From 2. CSNI specialists meeting on probabilistic methods 
in seismic risk assessment for nuclear power plants; Livermore, CA, 
USA (16 May 1983). 

The seismic response of piping systems is frequently separat- 
ed into two parts, the inertial response and the pseudostatic re- 
sponse. Various analysis procedures have been developed to calcu- 
late each portion of the response separately. The analysis proce- 
dures used are frequently simplified and, in so doing, introduce sig- 
nificant conservatism. Conservatism in the US NRC SRP response 
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spectrum analysis methodology is quantified here as measured 
against a multi-support time history analysis procedure. Also, best 
estimate piping system responses are compared to design values 
which is valuable to seismic PRA applications. 


16214 SS at pp 351-392) Seismic 
for —— risk studies. Kenned 


Beach, CA). 1983. NTIS, PC A20/MF AOl1. File Number 
DE85003234. (CSNI—76). 

From 2. CSNI specialists meeting on probabilistic methods 
nnitiniaansemamaaaraaanameeiene tama ee 
USA (16 May 1983). 

Seismic fragilities of critical structures and equipment are de- 
veloped as families of conditional failure frequency curves plotted 
against peak ground acceleration. The procedure is based on avail- 
able data combined with judicious extrapolation of design informa- 
tion on plant structures and equipment. Representative values of 
fragility parameters for typical modern nuclear power plants are 
provided. Based on the fragility evaluation for about a dozen nucle- 
ar power plants, it is proposed that unnecessary conservatism exist- 
ing in current seismic design practice could be removed by proper- 
ly accounting for inelastic energy absorption capabilities of struc- 
tures. The paper discusses the key contributors to seismic risk and 
the significance of possible correlation between component failures 
and potential design and construction errors. 


16215 (CONF-8305220—, pp —— New data on the 
of power plant units in strong earthquakes. 
IE Inc., San Francisco, CA). 


- (EQ 
1983. NTIS, PC A20/MF A0Ol. File "Number DE85003234. 
(CSNI—76). 

From 2. CSNI specialists meeting on ic methods 
in seismic risk assessment for nuclear power plants; Livermore, CA, 
USA (16 May —- 

Until recen y, little attempt had been made to evaluate the 
susceptibility of nuclear power plants to failure during seismic 
events by making use of data on the performance of conventional 
power plants and other heavy industrial facilities during past earth- 
quakes. This paper presents the findings of a study in which the 
performance of power facilities in past earthquakes was reviewed. 
A systematic search and collection effort was expended to create a 
data bank of operating experience during and after earthquakes. 


16216 (CONF-8305220—, pp 395-419) Projects for prep- 
aration of seismic codes and anh tote verification tests. Akino, 
K. (Nuclear Power Engineering Test cau Tokyo, 
Japan). 1983. NTIS, PC A20/MF AOl. File Number 
DE85003234. (CSNI—76). 

From 2. CSNI specialists meeting on probabilistic methods 
in seismic risk assessment for nuclear power plants; Livermore, CA, 
USA (16 May 1983). 

The purpose of the first project is to prepare codes that are 
used for cross checking to evaluate appropriateness of the seismic 
analyses for the safety examination of licensing procedure. The pre- 
pared codes should be independent of other seismic codes utilized 
in industry. The author explains new codes named SAN Series 
Codes. The purpose of the second project is to verify the seismic 
codes by means of testing. In selecting the subjects for testing, 
however, those specific topics which involve uncertain phenomena 
have been searched for. The author explains three tests which have 
been carried out. 


16217 (CONF-8305220—, pp 421-430) Seismic reliability 
structural Giannini, 


of non-linear systems. R.; Nuti, C.; 
Pinto, P.E. (Universita di Roma, Italy). 1983. NTIS, PC 
A20/MF A0O1. File Number DE85003234. (CSNI—7 ian 
From 2. CSNI specialists meeting on probabilistic methods 
in seismic risk assessment for as nt power plants; Livermore, CA, 
USA (16 May 1983). 
The efforts devoted in the past few years to the develop- 
ment of generalized first-order second-moment methods have been 
so successful that statically loaded complex structural systems can 
now be analyzed within reasonable limits of both accuracy and 
computational effort. Quite different is the situation in the area of 
dynamic and, in particular, seismic problems, in which structural 
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behavior is, as a rule, highly non-linear with hysteretic and degrad- 
ing characteristics. The greater complexity of these latter problems 
(involving stochastic modeling of seismic action and of elements be- 
havioral laws, definition of a failure criterion, etc.), and the corre- 
sponding less advanced state of progress, are reflected in the previ- 
ously proposed approaches, none of which is capable to offer a 
general solution to the problem. Peculiar to the present study is the 
attempt of extending to seismic problems the aforementioned gener- 
alized second moment methods. The basic steps involved in a clas- 
sical generalized Level II approach are reviewed, pointing out the 
modifications required for the problem under consideration. 


16218 (CONF-8305220—, pp 437-452) Representation 
and propagation of uncertainty in seismic fragilities. Phillips, 
D.W. (UKAEA, Safety and Reliability Directorate, War- 

m, En d). 1983. NTIS, PC A20/MF AOl. File 
Number DE85003234. (CSNI—76). 

From 2. CSNI specialists meeting on probabilistic methods 
in seismic risk assessment for nuclear power plants; Livermore, CA, 
USA (16 May 1983). 

Probabilistic seismic risk assessment involves the estimation 
of site seismic hazard for very low annual exceedance frequencies, 
and plant failure probabilities for beyond design basis seismic load- 
ing. Both of these estimates naturally involve uncertainties, and the 
way in which the uncertainties are represented can affect signifi- 
cantly the overall assessed seismic risk. To date, the usual represen- 
tation of uncertainty in seismic fragility has been the log-normal 
distribution, although other analytic representations are equally 
consistent with the available seismic fragility information in many 
instances. The influence of such alternative forms of uncertainty 
representation is examined and, in addition, the compounding of 
these influences by propagation of the uncertainties through event 
trees or fault trees is discussed in the context of general methods of 


propagation. 


16219 (CONF-8305220—, pp 453-464) Seismic risk at 
the Zion nuclear power plant. Wells, J.E.; George, L.L. 
(Lawrence Livermore National Lab., CA). 1983. NTIS, PC 
A20/MF A01. File Number DE85003234. (CSNI—76). 

From 2. CSNI specialists meeting on probabilistic methods 
in seismic risk assessment for nuclear power plants; Livermore, CA, 
USA (16 May 1983). 

This paper presents the results of a seismic risk analysis of 
the Zion nuclear power plant. It also shows the effects of assump- 
tions about plant configuration, plant operation, and dependence. 
This analysis is part of the Seismic Safety Margins Research Pro- 
gram (SSMRP), a program funded by the US Nuclear Regulatory 
Commission. The SSMRP has developed methods and computer 
codes for estimating the probability of an earthquake induced radio- 
active release from a plant. The risk analysis begins with estimation 
of the seismic hazard function and a set of earthquake time histo- 
ries. A dynamic structural response code computes local responses 
based on the earthquake time histories for many locations in the 
plant. (Finite element models are used in the response computa- 
tions). Then, the peak responses are combined with fragility func- 
tions and fault and event trees in computing the probability of 
earthquake and radioactive release. (Fragility functions describe the 
strengths of many types of components. Fault and event trees de- 
scribe radioactive release in terms of component failures). Finally, 
the resulting risk in man-REMs per year is estimated. 


(CONF-8305220—, pp 465-482) Role of human 
ibai 


pan). PC A20/MF AOl. File Number 
DE85003234. ‘(CSNI—76). 

From 2. CSNI specialists meeting on probabilistic methods 
in seismic risk assessment for nuclear power plants; Livermore, CA, 
USA (16 May 1983). 

The role of human errors to increase the total risk under a 
severe earthquake condition is discussed. Specific areas of discus- 
sion are general aspects of human error in the various steps of seis- 
mic risk analysis, the relation of failures to human errors observed 
at several past earthquakes, and human operability under severe 
floor motion conditions in a control room by testing on a shaking 
table. 
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16221 (CONF-8410142—75) Integration of PTS studies 
to calculate through-the-wall crack probabilities. Selby, D.L. 
(Oak Ridge National Lab., TN (USA)). 1984. Contract 
AC05-84OR21400. 5p. NTIS, PC A02/MF AO! - GPO. File 
Number T1I85005359. 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

This paper describes a NRC-sponsored research project 
formed to help confirm the technical basis for the proposed Pres- 
surized Thermal Shock (PTS) rule, to aid in the development of 
guidance for licensee plant-specific PTS analyses, and to examine 
the effects of proposed corrective measures. The research project, 
still under way (10/84), consists of PTS pilot analyses for three 
PWRs: Oconee Unit 1, designed by Babcock and Wilcox; Calvert 
Cliffs Unit 1, designed by Combustion Engineering; and H.B. Rob- 
inson Unit 2, designed by Westinghouse. The study team consists of 
Oak Ridge National Laboratory (ORNL), Idaho National Engi- 
neering Laboratory (INEL), Los Alamos National Laboratory 
(LANL), Brookhaven National Laboratory (BNL), and Purdue 
University, with the results being integrated by Oak Ridge National 
Laboratory (ORNL). 


16222 (CONF-8411128—2) HSST pressurized-thermal- 
shock experiment, PTSE-1. Bryan, R.H.; Bass, B.R.; Robin- 
son, G.C.; Merkle, J.G.; Whitman, G.D.; Pugh, C.E. (Oak 
Ridge National Lab., TN (USA)). 1984. Contract ACO0S5- 
84OR21400. 19p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE85005252. 

From International conference on dynamic fracture mechan- 
ics; San Antonio, TX, USA (7 Nov 1984). 

The first pressurized-thermal-shock experiment (PTSE-1) in 
the Heavy-Section Steel Technology (HSST) Program is the most 
recent of a long successtion of fracture-mechanics experiments that 
are on a scale that allows important aspects of fracture behavior of 
reactor pressure vessels to be simulated. Such experiments are the 
means by which theoretical models of fracture behavior can be 
evaluated for possible aplication to fracture analysis of vessels in 
nuclear plants. The principal issues of concern in the pressurized- 
thermal-shock experiments are: (1) warm prestressing phenomena, 
(2) crack propagation from brittle to ductile regions, (3) transient 
crack stabilization in ductile regions, and (4) crack shape changes in 
bimetallic zones of clad vessels. PTSE-1 was designed to investi- 
gate the first three issues under conditions relevant to a-flawed re- 
actor vessel during an overcooling accident. 


16223 (DOE/NV/10327—5-Rev.1) Nevada Test Site 
Area 25, Radiological Survey and Cleanup Project, 1974-1983 
(a revised final report). Revision 1. Miller, M.G. (Reynolds 
Electrical and Engineering Co., Inc., Las Vegas, NV 
(USA)). Dec 1984. Contract AC08-84NV10327. 106p. 
NTIS, PC A06/MF A0Ol1; 1; GPO Dep. File Number 
DE85004927. 

This report describes the radiological survey, decontamina- 
tion and decommissioning (D and D) of the Nevada Test Site 
(NTS) Area 25 facilities and land areas incorporated in the Nuclear 
Rocket Development Station (NRDS). Buildings, facilities and sup- 
port systems used after 1959 for nuclear reactor and engine testing 
were surveyed for the presence of radioactive contamination. The 
radiological survey portion of the project encompassed portable in- 
strument surveys and removable contamination surveys (swipe) for 
beta plus gamma and alpha radioactive contamination of facilities, 
equipment and land areas. Soil sampling was also accomplished. 
The majority of Area 25 facilities and land areas have been re- 
turned to unrestricted use. Remaining radiologically contaminated 
areas are posted with warning signs and barricades. 9 references, 23 
figures. 


16224 (DOE/OR/21400—T87) [Plant-specific pressured 
thermal shock safety analysis report]. Selby, D.L. (Oak 
Ridge National Lab., TN (USA)). 25 Jan 1985. Contract 
AC05-840R21400. 23p. NTIS, PC A02/MF A01; 1; GPO 
Dep. File Number DE85005505. 

Information is presented concerning plant data; determina- 
tion of detailed PTS sequences for analysis; fracture mechanics 
analysis; integration of analysis; sensitivity and uncertainty analyses 
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of through-wall crack frequencies; and effect of corrective actions 
on vessel through-wall crack frequency. 


16225 (EGG-M—11084) Radiation heat transfer model 
for the SCDAP code. Sohal, M.S. (EG and G Idaho, Inc., 
Idaho Falls (USA)). 1984. Contract AC07-761D01570. 9p. 
(CONF-841201—28). NTIS, PC A02/MF AOl - GPO; 
GPO Dep. File Number T185004718. 

From ASME winter annual meeting; New Orleans, LA, 
USA (9 Dec 1984). 

A radiation heat transfer model has been developed for 
severe fuel damage analysis which accounts for anisotropic effects 
of reflected radiation. The model simplifies the view factor calcula- 
tion which results in significant savings in computational cost with 
little loss of accuracy. Radiation heat transfer rates calculated by 
the isotropic and anisotropic models compare reasonably well with 
those calculated by other models. The model is applied to an exper- 
imental nuclear rod bundle during a slow boiloff of the coolant 
liquid, a situation encountered during a loss of coolant accident 
with severe fuel damage. At lower temperatures and also lower 
temperature gradients in the core, the anisotropic effect was not 
found to be significant. 


16226 (EPRI-NP—2080-CCM-Vol.5) STEALTH: a La- 
grange explicit finite-difference code for solids, structural, 
and thermohydraulic analysis. Volume 5. STEALTH-SEIS- 
MIC code user's manual. Hofmann, R. (Science a 
tions, Inc., San Leandro, CA (USA)). Dec 1984. 656p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303 
$52.00. File Number T185920211. 

This applications manual describes special, streamlined ver- 
sions of STEALTH which are applicable to earthquake-related, 
mechanical only calculations. These special versions, called the seis- 
mic versions, are subsets of general-purpose STEALTH and have 
been primarily developed for large-strain, nonlinear soil-structure 
interaction (SSI) calculations. The motivations for developing spe- 
cial versions of general-purpose STEALTH are economy and com- 
puter memory requirements as well as the need for providing addi- 
tional features for computing SSI problems. The computational 
speed of the seismic versions is at least 20% faster than the speed of 
general-purpose STEALTH, and the central memory required for 
seismic STEALTH is 25% less. 


16227 (EPRI-NP—2080-CCM-Vol.9) STEALTH: a La- 
grange explicit finite-difference code for solids, structural, 
and thermohydraulic analysis. Volume 9. STEALTH-SEIS- 
MIC code procedure manual. Hofmann, R. (Science Applica- 
tions, Inc., San Leandro, CA (USA)). Dec 1984. 202p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303 
$19.00. File Number T1I85920218. 

This procedure manual contains detailed information on the 
steps required to prepare input for, and analyze output from, the 
seismic version of STEALTH, STEALTH-SEISMIC. The example 
problems are typical of standard earthquake response analyses. 
Among these example problems is a comparison between results 
from STEALTH-SEISMIC and FLUSH. 


16228 (EPRI-NP—3746) Dynamic response of pressur- 
ized Z-bend piping systems tested beyond elastic limits and 
with support failures. Final report. Howard, G.E.; Walton, 
W.B.; Johnson, B.A. (Anco Engineers, Inc., Culver City, 
CA (USA)). Dec 1984. 123p. Research Reports Center, Box 
50490, Palo Alto, CA 94303 $14.50. File Number 
TI85920170. 

Results are presented for a series of high-amplitude dynamic 
tests of a simple pressurized piping system oriented in a vertical 
plane excited through various multiple piping supports. The four- 
inch diameter piping achieved response levels above yield when 
subjected to earthquake-like time history inputs and withstood - 
without leakage or gross distortion - dynamic inputs that were fac- 
tors of three to five times greater than those inputs required to just 
achieve the ASME Class 2 stress limit for Service Level D, the 
Safe Shutdown Earthquake condition. Despite intentionally induced 
support failures in several tests, piping pressure integrity was main- 
tained, and no plastic collapse occurred. Selected snubber hardware 
likewise exhibited large safety margins under transient loads. Calcu- 
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lated damping values were two to three times the values currently 
approved for use in seismic design. 


16229 (EPRI-NP—3767-CCM) CORMLT code for the 
analysis of degraded core accidents. Computer code manual, 
Denny, V.E. (Science Applications International Corp., Los 
Altos, CA (USA)). Dec 1984. 205p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303 $19.00. File 
Number T185920186. 

A computer code (CORMLT) has been developed to predict 
the effects of bouyancy-driven convection on the progression of 
core-degrading accidents in PWR _ vessels. Thermal/hydraulics 
modeling includes the downcomer/bottom-head regions, as well as 
the upper vessel and adjacent hot-leg portions of the primary cool- 
ant system for which gas communication is limited to the interven- 
ing discharge nozzles (so-called dead-end volumes). CORMLT re- 
quires flow rates and temperatures of any water feed [to the down- 
comer] versus time. CORMLT provides composition, enthalpy, 
temperature, and flow rate of steam/hydrogen mixtures within the 
vessel above the [receding] water surface, as well as estimates of 
these quantities for interaction between the plenum and the rest of 
the PCS. CORMLT also provides graphical representations for the 
morphological behavior of the progression of core meltdown acci- 
dents. 


16230 (EPRI-NP—3781) Development of remote high- 
range isotopic gamma scope. Final report. Cline, J.E.; Camer- 
on, D.S. (Science Applications, Inc., Rockville, MD 
(USA)). Dec 1984. 49p. Research Reports Center, P.O. Box 
50490, Palo Alto, CA 94303 $10.00. File Number 
1185920169. 

A small gamma scope was developed for remote deployment 
inside pipes, tanks, and other hard-to-get-to places. Various small 
crystal detectors were evaluated for use inside the 2.5 cm thick 
shield which is made of a high density tungsten alloy. The device is 
a sealed right cylinder with a hemispherical end which can be 
adapted for placement, at points where measurements need to be 
made, by using a long pole or a flexible shaft such as a plumber’s 
snake. 


16231 (EPRI-NP—3810-SR) Joint TMI-2 information 
and examination program: EPRI participation and support. 
(Electric Power Research Inst., Palo Alto, CA (USA). Nu- 
clear Power Div.). Jan 1985. 98p. Research Reports Center, 
Box 50490, Palo Alto, CA 94303 $13.00. File Number 
1185920217. 

This special report is the second in the series which de- 
scribes EPRI’s role in the GEND Program of support for recovery 
of TMI-2 from the March 28, 1979, accident. Results obtained 
during 1983 and the first half of 1984 on EPRI-funded projects on 
decontamination and dose reduction technology; fuel/fission prod- 
uct transport and deposition; primary system pressure boundary 
characterization; equipment survivability; and robotics are present- 
ed. Future plans, where available, are described. Finally, EPRI's 
technology transfer activities and plans are discussed. 


16232 (EPRI-NP—3827) Influence of vapor condensation 
on subcooled sprays. Final report. Cossman, R.K.E.; Thron, 
C.J.; Wallis, G.B.; Richter, H.J. (Dartmouth Coll., Hanover, 
NH (USA). Thayer School of Engineering). Dec 1984. 
106p. Research Reports Center, Box 50490, Palo Alto, CA 
94303 $13.00. File Number T185920204. 

This analysis of the interaction between subcooled spray 
droplets and the surrounding vapor field identified vapor condensa- 
tion as the major factor affecting spray patterns in steam. The study 
offers the theoretical background for improved modeling of BWP. 
emergency core cooling systems. 





physics 82. Thermal as- 
pects of WWER nuclear reactors safety. Vol. 1. Collection of 
papers from CMEA seminar. (Sovet eeanennters SS oe 
mopomoshchi, Moscow a Dee ineth Tectyal 
po I'zovaniyu Atomnoj ee Teelyakh). 
1982. 260p. (in Russian). ‘(co $205287—Vol. 1). NTIS 
(US Sales Only), PC Ail2/MF AOl. File Number 
DE85780662. 
ee Ses eet at SS ee ena any 
Karlovy Vary, >< May ce 
abstracts are presented for each of the papers on 
safety aspects of WWER-type reactors included in the data base. 


16234 (INIS-mf-—9440) Thermal physics 82. Thermal as- 
pects of WWER nuclear reactors safety. Vol. 2. Collection of 
papers from CMEA seminar. (Sovet Ehkonomicheskoj Vzai- 
mopomoshchi, Moscow (USSR). Postoyanniya Komissiya 
po Ispol'zovaniyu Atomnoj Ehnergii v Mirnykh Tselyakh). 
1982. 253p. (In Russian).  (CONE-8205287—-Vol. 2). NTIS 
(US Sales Only), PC A1l6/MF AOl. File Number 

DE85780669. 

_ From Thermal aspects of WWER nuclear reactors safety 
* Karlovy Vary, Czechoslovakia . May a ts 
abstracts are presented for each of the papers on 
safety aspects of WWER-type reactors included in the data base. 


16235 (INIS-mf—9441) Thermal physics 82. Thermal as- 
pects of WWER nuclear reactors safety. Vol. 3. Collection of 
papers from CMEA seminar. (Sovet Ehkonomicheskoj Vzai- 
mopomoshchi, Moscow (USSR). Postoyanniya ae 
po Ispol'zovaniyu Atomnoj Ehnergii v Mirnykh Tselyakh). 
1982. 228p. (In Russian). (CONF- 8205287—Vol. 3). NTIS 
(US Sales Only), PC Al1/MF AOl. File Number 
DE85780483. 
From Thermal aspects of WWER nuclear reactors safety 


Karlovy Vary, Czechoslovakia (4 May 1982). 
oe te abstracts are presented for each paper on the safety 


aspects of WWER-type reactors included in the data base. 


(LA-UR—84-3791) Seismic Category I Structures 
ae: Endebrock, E.G.; Dove, R.C.; Anderson, C.A. 
(Los Alamos National Lab., NM (USA)). 1984. Contract 
W-7405-ENG-36. 20p. (CONF-8410142—79). NTIS, 
A02/MF A01; GPO Dep. File Number DE85005721. 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The Seismic Category I Program currently being 
carried out at the Los Alamos National Laboratory is sponsored by 
the Mechanical/Structural Engineering Branch, Division of Engi- 
neering Technology of the Nuclear Regulatory Commission 
(NRC). This project is part of a program designed to increase con- 
fidence in the assessment of Category I nuclear power plant struc- 
tural behavior beyond the design limit. The program involves the 
design, construction, and testing of heavily reinforced concrete 
models of auxiliary buildings, fuel-handling buildings, etc., but doe 
not include the reactor containment building. The overall goal of 
the program is to supply to the Nuclear Regulatory Commission 
experimental information and a validated procedure to establish the 
sensitivity of the dynamic response of these structures to earth- 
quakes of magnitude beyond the design basis earthquake. 


16237 (NEDO—13418) Critical flow of saturated and 
subcooled water at high pressure. Sozzi, G.L.; Sutherland, 
W.A. (General Electric Co., San Jose, CA (USA). Boiling 
Water Reactor Systems t.). Jul 1975. 29p. General Elec- 
tric, San Jose, CA 95126. File Number T184901079. 

Critical flow rate measurements have been made with satu- 
rated and subcooled water to determine the effect of fluid enthalpy, 
flow geometry and size, and flow length. These tests were conduct- 
ed by blowing down vessels from an initial fluid pressure of 1000 
psia (6895 kN/m?) with the discharging fluid temperature between 
450 and 550 F (232 and 288 C). The results clearly demonstrate the 
influence of metastable and/or nonequilibrium, thermodynamic 
states for flow lengths less than about 5 in. (127 mm). Data for dif- 
ferent diameter nozzles, from 0.5 to 3.0-in. (12.7 to 76.2 mm), are 
presented which suggest that the critical mass flux decreases with 
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(NUREG—0797-Suppl.7) Safety Evaluation Report 
hd to the operation of Comanche Peak Steam Electric 
Station, Units 1 and 2 (Docket Nos. 50-445 and 50-446). Sup- 
plement No. 7. (Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Reactor Regulation). Jan 
1985. 129p. NTIS, PC A0O7/MF AO1 - GPO* $5.50. File 
Number T185900551. 

Supplement 7 to the Safety Evaluation Report for the Texas 
Utilities Electric Company application for a license to operate Co- 
manche Peak Steam Electric Station, Units 1 and 2 (Docket Nos. 
50-445, 50-446), located in Somervell County, Texas, has been joint- 
ly prepared by the Office of Nuclear Reactor Regulation and the 
Comanche Peak Technical Review of the US Nuclera Regulatory 
Commission. This supplement provides the results of the staff's 
evaluation and resolution of approximately 80 technical concerns 
and allegations in the areas of Electric/Instrumentation and Test 
Programs regarding construction and plant readiness testing prac- 
tices at the Comanche Peak facility. Issues raised during Atomic 
Safety and Licensing Board hearings will be dealt with in future 
supplements to the Safety Evaluation Report. 


16239 (NUREG—0847-Suppl.3) Safety Evaluation Report 
related to the operation of Watts Bar Nuclear Plant, Units 1 
and 2 (Docket Nos. 50-390 and 50-391). Supplement No. 3. 
(Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Reactor Regulation). Jan 1985. 77p. 
NTIS, PC AOS5/MF A0Ol - GPO* $4.50. File Number 
T1I85900628. 

This report supplements the Safety Evaluation Report, 
NUREG-0847 (June 1982), Supplement No. 1 (September 1982), 
and Supplement No. 2 (January 1984) issued by the Office of Nu- 
clear Reactor Regulation of the US Nuclear Regulatory Commis- 
sion with respect to the application filed by the Tennessee Valley 
Authority, as applicant and owner, for licenses to operate the Watts 
Bar Nuclear Plant, Units 1 and 2 (Docket Nos. 50-390 and 50-391). 
The facility is located in Rhea County, Tennessee, near the Watts 
Bar Dam on the Tennessee River. This supplement provides recent 
information regarding resolution of some of the open and confirma- 
tory items and license conditions identified in the Safety Evaluation 
Report. 


16240 (NUREG—0857-Suppl.7) Safety Evaluation Report 
related to the operation of Palo Verde Nuclear Generating 
Station, Units 1, 2, and 3 (Docket Nos. STN 50-528, STN 50- 
529, and STN 50-530). Supplement No. 7. (Nuclear Regula- 
tory Commission, Washin ~~ DC (USA). Office of Nucle- 
ar Reactor Regulation). 1984. csp NTIS, PC A08/ 
MF AO1 - GPO* $5.50. File Number T185900691. 

Supplement No. 7 to the Safety Evaluation Report for the 
application filed by Arizona Public Service Company et al. for li- 
censes to operate the Palo Verde Nuclear Generating Station, Units 
1, 2, and 3 (Docket Nos. STN 50-528/529/530), located in Marico- 
pa County, Arizona, has been prepared by the Office of Nuclear 
Reactor Regulation of the Nuclear Regulatory Commission. The 
purpose of this supplement is to update the Safety Evaluation 
Report by providing an evaluation of: (1) additional information 
submitted by the applicant since Supplement No. 6 was issued; and 
(2) matters that the staff had under review when Supplement No. 6 
was issued. 


16241 (NUREG—0887-Suppl.5) Safety Evaluation Report 
related to the operation of Perry Nuclear Power Plant, Units 
1 and 2 (Docket Nos. 50-440 and 50-441). Supplement No. 5. 
(Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Reactor Regulation). Feb 1985. 213p. 
NTIS, PC Al10/MF AOl - GPO* $6.50. File Number 
T1I85901 109. 

Supplement No. 5 to the Safety Evaluation Report 
(NUREG-0887) on the application filed by the Cleveland Electric 
Illuminating Company on behalf of itself and as agent for the Du- 
quesne Light Company, the Ohio Edison Company, The Pennsyl- 
vania Power Company, and the Toledo Edison Company (the Cen- 
tral Area Power Coordination Group or CAPCO), as applicants 
and owners, for a license to operate the Perry Nuclear Power 
Plant, Units 1 and 2 (Docket Nos. 50-440 and 50-441), has been pre- 
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pared by the Office of Nuclear Reactor Regulation of the US Nu- 
clear Regulatory Commission. The facility is located in Lake 
County, Ohio, approximately 35 miles northeast of Cleveland, 
Ohio. This supplement reports the status of certain issues that had 
not been resolved at the time of publication of the Safety Evalua- 
tion Report and Supplement Nos. 1 through 4 to that report. 


16242 (NUREG—0979-Suppl.3) Safety Evaluation Report 
related to the final design approval of the GESSAR II BWR/ 
6 Nuclear Island Design (Docket No. 50-447). Supplement 
No. 3. (Nuclear eee tory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Regulation). Jan 1985. 

30p. NTIS, PC A03/MF A0Ol1 - GPO* $3.75. File Number 
7185900625. 

Supplement 3 to the Safety Evaluation Report (SER) for the 
application filed by General Electric Company for the final design 
approval for the GE BWR/6 nuclear island design has been pre- 
pared by the Office of Nuclear Reactor Regulation of the Nuclear 
Regulatory Commission. This report supplements the GESSAR II 
SER (NUREG-0979), issued in April 1983, summarizing the results 
of the staff's safety review of the GESSAR II BWR/6 nuclear 
island design. Subject to favorable resolution of the items discussed 
in this supplement, the staff concludes that the GESSAR II design 
satisfactorily addresses the severe-accident concerns described in 
draft NUREG-1070. 


16243 (NUREG—0981-Rev.1) NRC/FEMA operational 
response procedures for response to a nuclear re- 
actor accident. Revision 1. (Nuclear Regulatory Commission, 
Washington, DC (USA); Federal Emergency Management 
Agency, Washington, DC (USA)). Feb 1985. ; 
(FEMA—S51-Rev.1). NTIS, PC A03/MF A0Oi - GPO* 
$3.75. File Number T185901: 103. 

Procedures have been developed by the US Nuclear Regula- 
tory Commission (NRC) and the Federal Emergency Management 
Agency (FEMA) which provide the response teams of both agen- 
cies with the steps to be taken in responding to an emergency at a 
commercial nuclear power plant. The emphasis of these procedures 
is mainly on the interface between NRC and FEMA at their re- 
spective Headquarters and Regional Offices and at the various sites 
at which such an emergency could occur. Detailed procedures are 
presented that cover for both agencies, notification schemes and 
manner of activation, organizations at Headquarters and the site, 
interface procedures, coordination of onsite and offsite operations, 
the role of the Senior FEMA Official, and the cooperative efforts 
of each agency’s public information staff. 


16244 (NUREG—1047) Safety Evaluation Report related 
to the operation of Nine Mile Point Nuclear Station, Unit 
No. 2 (Docket No. 50-410). (Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Reactor 
Regulation). Feb 1985. 651p. NTIS, PC A99/MF AO! - 
GPO*. File Number TI85900561. 

The Safety Evaluation Report for the application filed by 
the Niagara Mohawk Power Corporation, as applicant and co- 
owner, for a license to operate the Nine Mile Point Nuclear Sta- 
tion, Unit 2 (Docket No. 50-410), has been prepared by the Office 
of Nuclear Reactor Regulation of the US Nuclear Regulatory 
Commission. The facility is located near Oswego, New York. Sub- 
ject to favorable resolution of the items discussed in this report, the 
NRC staff concludes that the facility can be operated by the appli- 
cant without endangering the health and safety of the public. 


16245 (NUREG/CP—0053, pp 146-170) Trend and pat- 
tern analysis of operating reactor data from Licensee Event 
Reports. Dennig, R.L.; Hester, O.V.; Gentillon, C.D. (Nu- 
clear Regulatory Commission, Washington, DC). Jun 1984. 
NTIS, PC A09/MF AO1 - GPO. File Number T184016166. 
(CONF-8310248—; LA—10127-C). 

From 9. annual statistics symposium on national energy 
issues; Rockville, MD, USA (19 Oct 1983). 

Trend and pattern analysis are oft-cited goals in the review 
of operational data reported by nuclear utilities to the Nuclear Reg- 
ulatory Commission (NRC). The NRC Office for Analysis and 
Evaluation of Operational Data in conjunction with EG & G 
Idaho, Inc., has developed software which uses contingency table 
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techniques to perform such analysis. The objective of the analysis is 
to identify outliers and anomolous behavior within the data which 
would be good candidates for detailed engineering follow-up. This 
paper breifly discusses the Sequence Coding and Search System 
(SCSS) Licensee Event Report (LER) data base which contains 
data in a form amenable to cross-classification, the data retrieval 
and statistical software employed in conjunction with the SCSS, 
and the results of a trial application to the 1981 LER data. 10 refer- 
ences, 5 figures, 2 tables. 


(NUREG/CP—0053, pp 176-189) Probabilistic 
risk assessment (PRA) and decision making under uncertain- 
ty. Ernst, M.L. (Nuclear Regulatory Commission, Washing- 
ton, DC). Jun 1984. NTIS, A09/MF AO01 - GPO. File 
Number T1I84016166. (CONF-8310248—; LA—10127-C). 
From 9. annual statistics symposium on national energy 
issues; ees MD, USA (19 Oct 1983). 
most regulatory decisions are made in a deterministic 
sense aan ‘aaa bounding conservatisms, in most cases the 
basic uncertainties involved are much the same as those inherent in 
a PRA. The use of PRA adds a new dimension for the decision 
maker - one of a more-realistic display of the integrated interactions 
of all systems, including the human. These insights are important, 
but the bottom-line risk or core-melt numbers must be used with 
caution because of the inherent uncertainties. Use of PRA as an in- 
fluence on decisions suffers from the tendency to go too quickly to 
the bottom line, which is the weakest part of a PRA. Numerical 
criteria such as safety goals need to be constructed and implement- 
ed in such a way as not to drive one even faster to the bottom line. 
One needs to stop along the way and pay particular attention to the 
design and operations insights derived from the analyses. Therefore, 
the performance of the PRAs and the display of results and uncer- 
tainties should be suitably constructed so as to provide convenient 
and scrutable stopping places for the decision maker, to encourage 
viewing these insights and understanding the underlying assump- 
tions and uncertainties, and to discourage undue fixation on the 
bottom line. 11 references. 


16247 (NUREG/CP—0056, pp 15-30) PWR integrated 
periences 


leak rate test, a review of ex and results. Koegh, P. 
(Ove Arup and Partners, London, England). Aug 1984. 
NTIS, PC A99/MF AO1 - GPO. File Number T185002504. 
(CONF-8406124—; SAND—84-1514). 

From 2. workshop on containment integrity; Crystal City, 
VA, USA (13 Jun 1984). 

This paper reviews the Integrated Leak Rate Test as carried 
out in the USA and as reported in papers for European countries. 
The methods of analysis of test results are discussed and it is rec- 
ommended that only the mass point method be permitted. The reli- 
ability of the instruments used in a test are described and the care 
needed during a test is identified. The use of a preliminary zero 
pressure test is recommended as a necessary part of the test to 
counter any instrument inaccuracies, to identify any unwanted tem- 
perature gradients, and to ensure that no ingress of water or air is 
taking place at the start of a test. Valves are identified as the major 
leak source during tests with about 40% of tests being adversely af- 
fected by their performance. Recommendations are given to im- 
prove the reported integrity of the valves. The use of the part pres- 
sure test is discussed and for various reasons it is recommended that 
only full pressure tests (at design accident pressure) be permitted. 
The lack of correlation between full and part pressure tests is con- 
sidered to be due to gas absorption/release of internal concrete and 
the behaviour of steam generator equipment giving greater leaks at 
higher pressures. Secondary effects of diurnal influences and the 
use of the ideal gas laws in place of more accurate Van de Waals 
state equation are discussed. 


16248 (NUREG/CP—0056, pp 345-358) Containment 
penetration elastomer seal test. Barnes, B.L. (EG & G 
Idaho, Inc., Idaho Falls). Aug 1984. NTIS, PC A99/MF 
A0O1 - GPO. File Number TI85002504. (CONF-8406124—; 
SAND—84-1514). Contract AC07-761D01570. 

From 2. workshop on containment integrity; Crystal City, 
VA, USA (13 Jun 1984). 

Under the predicted extremes of nuclear reactor containment 
pressure associated with severe accidents, the mating metal surfaces 
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of seine qomnen eration peetnstines <i mapienin, Dates 200 
tially removing the static precompression on the elastomer seals be- 
tween these surfaces. Two seal designs similar to those employed 
by containment penetrations on the Surry and Peach Bottom nucle- 
ar power plants were leak tested as functions of flange separation 
and at containment pressures and temperatures 


approximating 
severe accident conditions. Both seal designs were found to be very 
leak resistant for the short time periods tested at all but the most 
extreme conditions of flange separation and operational tempera- 
tures. Flange separations required to produce incipient leakage at 
ambient temperatures 
predictions. 


greatly exceeded worst case severe accident 


16249 ance ihe pp 361- op ha KFK/PNS re- 
search PWR steel containment behavior under ac- 
cident conditions. = Gutta, W. (Kerforschi trum Karls- 
ruhe GmbH, Germany). Aug 1984. NTIS, PC A99/MF 
A0l1 - GPO. File Number TI85002504. (CONF-8406124—; 
SAND—84-1514). 

From 2. workshop on containment integrity; Crystal City, 
VA, USA (13 Jun 1984). 

The mechanical behavior and possible failure of spherical 
steel containments for German PWRs will be investigated. The as- 
sumed loads could be caused by postulated accidents as a core melt 
accident, a deflagration of hydrogen, local loadings and severe 
earthquakes. Appropriate computer programs will be developed 
ee 
cular membranes and oscillation and buckling tests with a high pre- 
cision spherical shell. Additional experiments will be performed to 
evaluate the possible failure mechanism of non-homogeneous areas 
of the containment shell. 


16250 ag 377-382) Concrete con- 
tainment integrity at EPRI. RI. Winkleblack, R.K.; 
Tang, Y.K. redone Power Power + hw Inst., Palo Alto, CA). 
Aug 1984. NTIS, PC A99/MF A0Ol1 - GPO. File Number 
T1I85002504. (CONF-8406124—; SAND—84-1514). 

From 2. on containment integrity; Crystal City, 
VA, USA (13 Jun 1984). 

Man the nuclear power plant business believe that the 
catastrophic failure mode for reactor containment structures is un- 
realistic. One of the goals of the EPRI containment integrity pro- 
gtam is to demonstrate that this is true. The objective of the pro- 
gram is to provide the utility industry with an experimental data 
base and a test-validated analytical method for realistically evaluat- 
ing the actual over-pressure capability of concrete containment 
buildings and to predict leakage behavior if higher pressures were 
to occur. The ultimate goal of this research effort is to characterize 
the containment leakage mode and rate as a function of internal 
pressure and time so that the risk can be realistically assessed for 
hypothetical degraded core accidents. Progress in the first and 
second phases of the three-phase analytical and testing efforts is dis- 


(NUREG/CP—0056, pp 413-430) ANL survey of 
containment penetrations: a progress report. Bump, 
T.R.; Seidensticker, R.W.; Shackelford, M.H. (Argonne Na- 
tional Lab., IL). Aug 1984. NTIS, PC A99/MF AOl1 - 
GPO. File Number T185002504. (CONF-8406124—; 
SAND—84-1514). 
From 2. workshop on containment integrity; Crystal City, 
VA, USA (13 Jun 1984). 
Argonne National Laboratory is currently working on spe- 
cific tasks in a containment penetration integrity program funded 
by NRC and managed by the Sandia National Laboratories. The 
first of these tasks is called Characterization of Existing Penetration 
Designs. The objective of this task is to identify those penetrations 
in nuclear reactor containments which, because of historical data or 
expected behavior under accident loads, are believed to have a rela- 
tively high — of developing leakage when subjected to 
temperatures and pressures well beyond the containment design 
basis values. The program focuses on large and operating penetra- 
tions such as personnel airlocks, equipment hatches, and bellows 


which types of penetrations may require specific model and/or 


ERA-10/9 / 2216 


large-scale testing to obtain such characteristics. The survey is con- 
centrating on containments built primarily between 1970 and 1982, 
and includes a comprehensive sample involving not only all types 
of containment types and materials, but also includes work per- 
formed by a large number of A-E design firms. 


(NUREG/CP—0056, pp 433-450) Computer mod- 
dine ot to anes a or 0! SS 
Nau, B.S. (BHRA, The Fluid Engineering Centre, Cran- 
field, England). Aug 1984. NTIS, PC A99/MF A0O1 - GPO. 
=— T185002504. (CONF- 8406124—; SAND—84- 

From 2. workshop on containment integrity; Crystal City, 
VA, USA (13 Jun 1984). 

A computer program is described which is designed to pre- 
dict the gasket stress distribution in flanged joints. The program in- 
corporates finite element modules for calculation of flange deflec- 
tions in response to loads applied by bolts, gasket and fluid. Ac- 
count is taken of non-linear gasket load-compression curves and 
hysteresis, and thermal deflections. 


16253 (NUREG/CP—0056, pp 451-466) Nonlinear anal- 
ysis of concrete containments under static pressurization eval- 
uation of the risk of leakage. Combescure, A.; Hoffmann, 
A.; Jamet, P.; Millard, A.; Avet-Flancard, R.; Barbe, B. 
(CEN, Saclay, France). Aug 1984. NTIS, PC A99/MF AOl1 
- GPO. File Number 1185002504. (CONF-8406124—; 
SAND—84-1514). 

From 2. workshop on containment integrity; Crystal City, 
VA, USA (13 Jun 1984). 

Concrete containments for French 900 MW and 1300 MW 
PWR plants are designed according to a conventional reference ac- 
cident (sudden loss of coolant). However, from a safety point of 
view, it is necessary to characterize the behaviour of such struc- 
tures, when subjected to loading conditions exceeding the nominal 
case. In particular, leakage and local, or overall failure, of the 
structures should be accurately predicted. In order to solve this 
problem, a study was undertaken by CEA. The purpose of this 
paper is to describe the main stages of the work and to suggest nec- 
essary improvements of the present analytical tools: development of 
a concrete model and implementation within the CEASEMT finite 
element system; finite element analysis of the 900 MW and 1300 
MW containments; validation of the analysis on a simple structure; 
and future improvements. 


16254 (NUREG/CP—0056, pp 467-486) Full-scale leak- 
rate tests of concrete containment wall elements. Schultz, 
D.M.; Hanson, N.W. (Construction Technology Labs., 
Skokie, IL). Aug 1984. NTIS, PC A99/MF A0Ol1 - GPO. 
_— TI85002504. (CONF-8406124—; SAND—84- 
From 2. workshop on containment integrity; Crystal City, 
VA, USA ee Jun 1984). 
The tests described in this report are part of an Electric 
Power Research Institute (EPRI) program to provide a test-verified 
analytical method for estimating capacities of concrete reactor con- 
tainment buildings. The three-phase testing program being per- 
formed at Construction Technology Laboratories will determine 
strength, deformation characteristics, and air leak-rates of speci- 
mens representing half-thickness and full scale elements from the 
walls of reinforced and prestressed concrete reactor containment 
buildings. Applied loads are representative of those occurring 
during an extreme overpressurization beyond a design basis acci- 
dent. Results from this testing program are being used to confirm 
analytical models for predicting strength and deformation of con- 
tainment walls. This analytical modeling is being conducted by 
others in a separate parallel investigation sponsored by EPRI. 


16255 (NUREG/CP—0056, pp 487-502) Liner integrity 
in ee om “tensioned concrete containments. 
Krishnaswamy, C.N.; rumal, R. (Sargent & Lundy, 
Chicago, TL). eo idea N IS, PC A99/MF A0Ol - GPO. 
_— T185002504. (CONF-8406124—; SAND—84- 

From 2. workshop on containment integrity; Crystal City, 
VA, USA (13 Jun 1984). 
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This paper discusses the ultimate internal pressure capacity 
and the corresponding liner strains of typical post-tensioned PWR 
and BWR Mark II containments and concludes that the leaktight 
integrity of the liner plate will not be impaired at the computed ul- 
timate capacity of the pressure boundary. The probable modes of 
failure of the pressure boundary and conservative failure criteria for 
defining ultimate pressure capacity are described. Simple equations 
based on force equilibrium considerations are presented to manually 
compute the ultimate capacity and the nonlinear response of the 
critical membrane section in the concrete pressure boundary. Re- 
sults of nonlinear finite element analyses and field data on contain- 
ment wall displacement response measured during overpressure 
testing of these containments are used to corroborate the equations 
presented. Nonlinear response plots of internal pressure versus con- 
tainment wall displacement and versus strains in the liner, reinforc- 
ing bars, and post-tensioned tendons at the most stressed section in 
the containments are presented. It is shown that the maximum liner 
strain at the computed ultimate pressure is well within the values 
allowed in the ASME Code to ensure leaktightness of the contain- 
ment liner. 


16256 (NUREG/CP—0056, pp 503-518) Structural be- 
havior of penetrations in reinforced concrete secondary con- 
tainment vessels. White, R.N.; Kim, W. (Cornell Univ., 
Ithaca, NY). Aug 1984. NTIS, PC A99/MF A011 - GPO. 
= TI85002504. (CONF-8406124—; SAND—84- 

From 2. workshop on containment integrity; Crystal City, 
VA, USA (13 Jun 1984). 

The structural behavior of steel penetrations through rein- 
forced concrete slabs was studied by conducting 22 experiments on 
small scale model slab/penetration combinations. In all cases the 
penetrations were anchored to the concrete with model shear studs. 
Three loading cases on the penetrations were used: torsion alone 
(12 tests), punching alone (2 tests), and combined torsion and 
punching (8 tests). Four values of concrete strength were used for 
the torsional loading cases. The results show that: (a) torsional 
shearing strength of the concrete is considerably higher than pre- 
dicted by commonly used expressions, (b) failure in torsion shows 
substantial ductility, and (c) interaction between torsional shear and 
punching shear is very weak because the failure modes associated 
with each action are nearly independent. 


16257 (NUREG/CP—0056, pp 533-562) Recent results 
on the evaluation of the overpressure response of concrete and 
steel containments. Dunham, R.S.; Rashid, Y.R.; Tang, Y.K. 
(ANATECH International Corp., La Jolla, CA). Aug 1984. 
NTIS, PC A99/MF AO1 - GPO. File Number TI8 504. 
(CONF-8406124—; SAND—84-1514). 

From 2. workshop on containment integrity; Crystal City, 
VA, USA (13 Jun 1984). 

Several analytical studies have been carried out over the past 
two years as part of EPRI’s program for the development of a veri- 
fied methodology for the ultimate load analysis of concrete contain- 
ment structures. In addition, analyses of steel containment models 
have been completed for EPRI in support of the NRC/Sandia pro- 
gram to validate computer codes for the analysis of steel contain- 
ment structures. This paper reports on some of the results of these 
analyses, dealing first with the global ultimate load behavior of typ- 
ical prestressed and reinforced concrete containment structures. 
The results of these analyses are described with particular attention 
given to the definition of local effects and failure mechanisms of 
concrete containment structures. On the basis of the global analysis 
results, local effects analyses were carried out. These clearly dem- 
onstrate large liner strain concentrations. The utility of the 
ABAQUS-EPGEN code is also tested for Sandia’s three pressur- 
ized steel containment models: a thin cylindrical clean shell 
clamped at the base with a hemispherical dome; the same geometry 
stiffened with rectangular ring stiffeners in the cylinder; and a cy- 
lindrical shell geometry with penetrations, but without ring stiffen- 
ers. The results of these calculations are presented. 
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(NUREG/CP—0056, p 563-574) Thermal 
stresses in PWR-containments one loss of coolant acci- 
» G.; Krieg, R. (Kernfors- 
HH, Germany). Aug 1984. 
NTIS, PC A99/MF A0O1 - GPO. File Number TI8 504. 
(CONF-8406124—; SAND—84-1514). 
From 2. workshop on containment integrity; Crystal City, 
VA, _ hoe Jun 1984). 
A local circular temperature increase is assumed in a slice, a 
cylindrical shell and a spherical shell and the resulting stresses are 
calculated. For the slice and the cylindrical shell the maximum 
membrane stresses are relatively high, but for the spherical shell the 
membrane stresses are small. The reason for this difference is dis- 
cussed in some detail and the conclusion is made, that investigations 
of thermal stresses in cylindrical shells can hardly be extrapolated 
to spherical PWR-containments. 


16259 (NUREG/CP—0056, pp 575-590) Behavior of 
spherical PWR-containments close to reinforced sections 
under excessive internal 
Messemer, G. (Kernforsch 
Germany). Aug 1984. NTIS, A99/MF A0O1 - GPO. File 
Number T1I85002504. (CONF-8406124—; SAND—84-1514). 
From 2. workshop on containment integrity; Crystal City, 
VA, USA (13 Jun 1984). 
It is assumed that the pressure inside the containment is 
growing montonically. The response, including the failure of the 
containment shell at zones located close to reinforced sections, 
must be investigated. For this purpose a computer program has 
been developed and checked with several membrane experiments. 
It turns out that membrane failure is controlled by plastic instabil- 
ity. Some shortcomings in modelling the necking regions which 
occur around reinforced sections still need to be resolved. 


16260 (NUREG/CP—0056, pp 47-60) Shortened dura- 
tion ILRT’s versus ILRT failure detection. Larsen, C.L.; 
Renton, T.E. (Quadrex Corp., Tulsa, OK). Aug 1984. 
NTIS, PC A99/MF A011 - GPO. File Number T185002504. 
(CONF-8406124—; SAND—84-1514). 

From 2. workshop on containment integrity; Crystal City, 
VA, USA (13 Jun 1984). 

The shortened duration integrated leakage rate test, (ILRT) 
e.g., less than 24 hours, has always been of significant interest to 
the nuclear utility industry. Not surprisingly, this interest is due to 
the fact that most ILRT’s are typically conducted on the critical 
path of an outage. The key requirement for a shortened impact on 
the critical path is a method to determine the minimum number of 
hours after stabilization that would accurately represent contain- 
ment leakage. Compounding the issue of shortened duration test 
methodology is the existence of three different analytical techniques 
to reduce the data. These techniques are known as: point-to-point, 
total time, and mass point. The purpose of this paper is to present 
an argument favoring shortened duration testing and illustrating 
that the EPRI criteria (as contained in EPRI NP-3400) can be used 
to determine the duration of an ILRT. The essential element in the 
arguments presented is that performing a shortened duration ILRT 
does not prevent reliable ILRT failure detection. 


16261 (NUREG/CP—0056, Ps On-power con- 
tainment integrity monitoring in 1U multi-unit stations. 
Zakaib, G.D. (Ontario Hydro, Toronto). Aug 1984. NTIS, 
PC A99/MF AOl - GPO. File Number 1185002504. 
(CONF-8406124—; SAND—84-1514). 


From 2. workshop on containment integrity; Crystal City, 
VA, USA (13 Jun 1984). 

Based on a general review of current on-power test methods 
and experience in CANDU multi-unit containments, it is concluded 
that such tests make a significant contribution to plant safety. In 
particular continuous monitoring at low pressure differentials merits 
further development and more application. Experience 
to-date has indicated that most containment boundary impairments 
are detectable by component tests or continuous monitoring. On- 
power tests methods are capable of addressing a significant portion 
of the containment failure mode spectrum. Station risk assessment 
and regulatory testing requirements are identified as means * 
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which these methods can be credited in demonstrating containment 
integrity. 


16262 (NUREG/CP—0056, pp 77-86) Determination of 
leakage 


as found containment rate. Shirk, R.E.; 
ane. R.M. (Gilbert/Commonwealth, R PA). Aug 
1984. NTIS, PC A99/MF AOl - GPO. File Number 
TI85002504. (CONF-8406124—; SAND—84-1514). 

From 2. on containment integrity; Crystal City, 
VA, = (13 Jun 1984). 

As a manner of compliance with Section III.A.1(a) of Ap- 
pendix J to Title 10, Code of Federal Regulations, Part 50 
(10CFR50), most utilities perform local leakage rate testing (Type 
B and C), including necessary repairs and retests, from the start of 
the refueling outage until the Type A test containment inspection. 
Although this does not appear to conflict with the 1OCFR50, Ap- 
pendix J, requirement due to the time frames involved, it does not 
allow an evaluation of the containment integrated leakage rate in an 
as found condition, prior to local leakage rate tests and repairs. The 
word of the law is met, but not the intent. Meeting both the word 
and intent of the law would entail performing the Type A test prior 
to performing any repairs or adjustments, i.e., at the beginning of 
the outage. Recognizing the economic penalties which would exist, 
the Nuclear Regulatory Commission (NCR) has not prohibited the 
practice of conducting local leakage rate tests (and subsequent re- 
pairs) prior to the Type A test. Instead the NRC is interpreting 
Section III.A.1(a) of 10CFR50, Appendix J, to require an evalua- 
tion of the as found condition of the containment to assess the 
extent of containment deterioration that may have occurred since 
the last Type A test. 


(NUREG/CP—0056, pp 87-98) eo in- 
ae and leakage evaluati 


ion. Tarnuzzer, E 


.C. (Yankee 
Atomic Electric Co., Framingham, MA). Aug 1984. NTIS, 
PC A99/MF AOl - GPO. File Number TI85002504. 
(CONF-8406124—; SAND—84-1514). 

From 2. workshop on containment integrity; Crystal City, 
VA, = (13 - 1984). 

As part of a Probabilistic Risk Assessment (PRA) of the 

Yankee Atomic Electric Company plant at Rowe, MA, an evalua- 
tion was made of the ultimate pressure capability of the reactor 
containment structure. Design features of the structure that had the 
potential to limit the ultimate capability were investigated in detail. 
Data was not available to calculate the capability of electrical pene- 
trations and a test program to qualify these components is de- 
scribed. The ultimate capability is determined to be approximately 
three times the design pressure. An evaluation is presented for leak- 
age characteristics at pressures in excess of design. The leakage rate 
at the ultimate pressure is extrapolated and data from previous tests 
up to the design pressure is compared to the developed extrapola- 
tion curve. 


16264 (NUREG/CP—0056, pp 101-114) Impact of the 
HDR tests on the of containment loads. Almenas, 
K.; Scholl, K.; Valencia, L. (Univ. of Maryland, College 
Park). Aug 1984, NTIS, PC A99/MF AOl1 - GPO. File 
Number T1I85002504. (CONF-8406124—; SAND—84-1514). 

From 2. workshop on containment integrity; Crystal City, 
VA, USA (13 Jun 1984). 

Experimental data having a direct applicability for nuclear 
power reactor containment design has been limited. The experiment 
series conducted at the HDR facility (Karlstein, Germany) have 
brought a welcome and needed addition to this data base. The type 
of thermal-hydraulic data measured during the tests is reviewed and 
placed into context. The impact of this new data on containment 
design is summarized. 


(NUREG/CP—0056, pp 129-144) Combustion-in- 
duced loads in large-dry PWR containments. Haskin, F.E.; 
Behr, V.L.; Smith, L.N. (Sandia National Labs., Albu quer- 
que, NM). ‘Aug 1984. NTIS, PC A99/MF A0O1 - GPO. File 
Number T185002504. (CONF- 8406124—; SAND—84-1514). 
Contract AC04-76DP00789. 

From 2. workshop on containment integrity; Crystal City, 
VA, USA eS Jun 1984). 

The potential for combustion-induced failures of containment 

must be considered when estimating the risk associated with nucle- 
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ar power plants. Some large-dry PWR containments are sufficiently 
strong that it is difficult to envision scenarios in which combustion 
events alone would challenge their ultimate capacities. On the other 
hand, the ultimate capacities of other, weaker, large-dry contain- 
ments are more easily challenged by combustion events. Recently, 
analyses have been performed to investigate the range of possible 
containment loadings that could be produced due to combustion 
events during severe accidents in large-dry PWR containments. 
Calculations are presented for typical atmospheric and sub-atmos- 
pheric containments. Various accident scenarios are examined and 
key parameters influencing potential combustion-induced loads are 
identified. 


16266 (NUREG/CP—0056, pp 165-174) Computer aided 

ic assessment of con ent integrity. Tsai, J.C.; 
Touchton, R.A. Aug 1984. NTIS, PC A99/MF AO1 - GPO. 
_— T185002504. (CONF-8406124—; SAND—84- 
1514). 

From 2. workshop on containment integrity; Crystal City, 

VA, —= = Jun 1984). 

the probabilistic risk assessment (PRA) of a nuclear 
power oe there are three probability-based techniques which are 
widely used for event sequence frequency quantification (including 
nodal probability estimation). These three techniques are the event 
tree analysis, the fault tree analysis and the Bayesian approach for 
database development. In the barrier analysis for assessing radionu- 
clide release to the environment in a PRA study, these techniques 
are employed to a greater extent in estimating conditions which 
could lead to failure of the fuel cladding and the reactor coolant 
system (RCS) pressure boundary, but to a lesser degree in the con- 
tainment pressure boundary failure analysis. The main reason is that 
containment issues are currently still in a state of flux. In this paper, 
the authors describe briefly the computer programs currently used 
by the nuclear industry to do event tree analyses, fault tree analyses 
and the Bayesian update. The authors discuss how these computer 
aided probabilistic techniques might be adopted for failure analysis 
of the containment pressure boundary. 


16267 (NUREG/CP—0056, pp 175-182) Hierarchical 
goal tree structure for containment integrity. Roush, M.L.; 
Modarres, M.; Hunt, R.N. (Univ. of Maryland, College 
Park). Aug 1984. NTIS, PC A99/MF A0Ol - GPO. File 
Number TI85002504. (CONF-8406124—; SAND—84-1514). 

From 2. workshop on containment integrity; Crystal City, 
VA, = (13 Jun 1984). 

A goal tree has been constructed to display the numerous as- 
pects of radioisotope containment in a logical manner which pre- 
serves the hierarchy of the various objectives. This goal tree has 
been examined in terms of potential usefulness as a training aid, as a 
framework to use as a guide in considering the recovery of contain- 
ment, and as a framework to examine the adequacy of relevance of 
various regulations. 


16268 (NUREG/CP—0056, pp 183-198) Thermodynam- 
ic consequences of leakages in a double containment during 
severe accidents. Tiltmann, M. (Gesellschaft fuer Reaktorsi- 
cherheit (GRS) mbH, Cologne, Germany). Aug 1984. 
NTIS, PC A99/MF A0O1 - GPO. File Number T185002504. 
(CONF-8406124—; SAND—84-1514). 

From 2. workshop on containment integrity; Crystal City, 
VA, USA (13 Jun 1984). 

For a large nuclear power plant under normal operating 
conditions, a leakage rate for the containment of 0.25 vol%/day is 
admissible. During a successfully controlled LOCA, leakages of the 
containment will be released through filters by the annulus air ex- 
hausting system into the environment. During a core melt accident, 
a pressurization of the containment has to be expected, which could 
lead to a failure of the containment due to overpressurization. 
When openings in the containment steel shell will occur before a 
catastrophic failure could happen, a depressurization into the annu- 
lus takes place. The area of the openings determines the depressuri- 
zation rate and the thermodynamic conditions in the annulus. Fur- 
thermore, the behavior of the components being necessary for acci- 
dent mitigation is influenced too. This paper discusses the thermo- 
dynamic consequences of leaks in the containmert shell of a 
German PWR during a core melt accident. The results of those cal- 
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culations are the necessary boundary condition for the estimation of 
fission product retention in the annulus. 


(NUREG/CP—0056, pp 211-228) Effects of a 
drogen burns and flooded reactor cavity on public risk. 
: (Massachusetts Inst. of Tech., 
Cambridge). Aug 1984. NTIS, PC A99/MF AO0Ol - GPO. 
_— T185002504. (CONF-8406124—; SAND—84- 

From 2. workshop on containment integrity; Crystal City, 
VA, USA (13 Jun 1984). 

A scoping analysis was performed to compare the risk 
impact with and without a deliberate hydrogen igniter system and a 
dry versus a flooded reactor cavity configuration in the Millstone 
Point Unit 3 containmeat. A hydrogen igniter system was not 
found advantageous. Although the igniters would reduce the risk 
associated with certain low probability sequences, other sequences 
were identified in which the igniters could conceivably increase the 
risk to the public. The present, dry cavity configuration was also 
determined favorable from a risk viewpoint, since vaporization of 
water in a flooded cavity could lead to earlier containment 
overpressurization in certain accident sequences. Conclusions con- 
cerning these containment design features were found to be applica- 
ble to both internally and externally initiated events. These results 
were determined not to be sensitive to order of magnitude changes 
in the values of the dominant accident frequency or the major con- 
tainment failure mode contribution. 


16270 (NUREG/CP—0056, pp 229-244) Uncertainties 
associated with containment analysis. Greimann, L.; Fanous, 
F. (Ames Lab., IA). Aug 1984. NTIS, PC A99/MF AOl - 
GPO. File ‘Number TI85002504. (CONF-8406124—; 
SAND—84-1514). 

From 2. workshop on containment integrity; Crystal City, 
VA, USA (13 Jun 1984). 

The containment structure is designed to prevent leakage for 
a variety of environment and accident loading conditions. Howev- 
er, loadings more severe than the design loading can be postulated. 
Approaches to predicting the containment resistance to internal 
pressure are summarized herein. Uncertainties associated with these 
approaches are also discussed. Results for individual containments 
are tabulated. Containment failure criteria are not well established. 
Almost all containment analyses, to date, have been based upon an 
axisymmetric structural model of the containment shell. For this 
model, many nonsymmetric features must be neglected or account- 
ed for in an approximate way. Another source of uncertainty in the 
prediction of containment strength is the material model. The ana- 
lytical description of reinforced concrete is one of the large uncer- 
tainties in the analysis of concrete vessels. Soil and pressure model- 
ing are another source of uncertainty. 


16271 (NUREG/CP—0056, pp 247-256) Failure/leakage 
predictions of concrete structures containing cracks. Pan, 
Y.C.; Marchertas, A.H.; Kennedy, J.M. (Ar, e National 
Lab., IL). Aug 1984. NTIS, PC A99/MF A0Ol1 - GPO. File 
Number T185002504. (CONF-8406124—; SAND—84-1514). 
Contract W-31-109-ENG-38. 

From 2. workshop on containment integrity; Crystal City, 
VA, USA (13 Jun 1984). 

An approach is presented for studying the cracking and ra- 
dioactive release of a reactor containment during severe accidents 
and extreme environments. The cracking of concrete is modeled as 
the blunt crack. The initiation and propagation of a crack are deter- 
mined by using the maximum strength and the J-integral criteria. 
Furthermore, the extent of cracking is related to the leakage calcu- 
lation by using a model developed by Rizkalla, Lau and Simmonds. 
Numerical examples are given for a three point bending problem 
and a hypothetical case of a concrete containment structure sub- 
jected to high internal pressure during an accident. 


16272 (NUREG/CP—0056, pp 257-270) Aerosols and 
leaking concrete containment walls. van de Vate, J.F. (Neth- 
erlands Energy Research Foundation ECN, Petten). Aug 
1984. NTIS, PC A99/MF AOl - GPO. File Number 
TI85002504. (CONF-8406124—; SAND—84-1514). 

From 2. workshop on containment integrity; Crystal City, 
VA, USA (13 Jun 1984). 


22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


Two aspects of leaking concrete containments are investigat- 
ed: leak rates and particulate fission product penetration. Air-flow 
rates are measured through cracked and undamaged concrete cylin- 
ders. From the results on undamaged concrete, it follows that the 
normalized leak rate of a standard concrete containment building 
amounts to 10~°-5 x 10~* vol. %.d~‘mbar~*, Experimental results 
are presented on aerosol penetration through artificial cracks simu- 
lating leaks in concrete walls of safety containments, and through 
model leaks of glass bead columns. The results on aerosol removal 
from a leak flow through leak paths can be explained assuming tur- 
bulent inertial deposition in a high flow rate regime and sedimenta- 
tion in a low flow rate regime. Other aerosol removal mechanisms 
are dealt with too. Special attention is given to the role of diffusio- 
phoresis in removal of particulate fission product matter in leaking 
cracks in concrete walls and also to the importance of particle 
growth in particle removal in the leaking flow due to cooling in the 
leak. 


16273 (NUREG/CP—0056, pp 271-286) Structural as- 
as of leakage in reinforced concrete containments - experi- 

mental approach. Moncarz, P.D.; Osteraas, J.D. (Failure 
Analysis Associates, Palo Alto, CA). Aug 1984. NTIS, PC 
‘A99/MF A01 - GPO. File Number T185002504. (CONF- 
8406124—; SAND—84-1514). 

From 2. workshop on containment integrity; Crystal City, 
VA, USA (13 Jun 1984). 

Containment leakage is largely a function of concrete crack- 
ing and liner rupturing, phenomena difficult to predict analytically. 
Experimental studies are underway that address the various aspects 
of oe integrity. This paper a methodology for 

umulating experimental results for development of analytical 
coctedianin enquatitia Redinians Oendinanstned oeustenn valle. the» 
phasis is on the need to closely coordinate experimental structural 
research with the goal of developing techniques to analytically pre- 
dict flow intensity through containment walls. A parameter set de- 
ee eee 

The relationship between crack parameters and leakage rates is dis- 
cussed. Extrapolation of scale-model results to prototype domain 
requires adequate experimental data upon which to calibrate model 
results. An experimental approach utilizing parametric studies of 
fullsize and scale-model subassemblies in addition to current studies 
is proposed. A suitable experimental data base utilizing results from 
current independent research activities would allow the develop- 
ment of empirical or theoretical leakage prediction models. 


16274 at eee pp 287-304) Limit load 
analysis of containments subjected to static 
internal Se and temperature. ; 
Union AG, Darmstadt, West Germany). Aug 1984. NTIS, 
PC A99/MF AOl - GPO. File Number 1185002504. 
(CONF-8406124—; SAND—84-1514). 

From 2. workshop on containment integrity; Crystal City, 
VA, USA (13 Jun 1984). 

The report describes potential sources of leakage for a PWR 
1300 spherical metal containment. The critical internal pressure and 
temperature are given depending on certain influence 
Mainly because of the high-ductile material used leakage-before- 
failure seems to be likely. 


16275 (NUREG/CP—0056, pp 319-326) Determination 
penetration 


of containment large leakage during 
severe accident conditions. Bridges, T.L. (EG & G Idaho, 
Inc., Idaho Falls). Aug 1984. S, PC A99/MF AO! - 
GPO. File Number 1185002504. (CONF-8406124—; 
SAND—84-1514). 
From 2. workshop on containment integrity; Crystal City, 
VA, USA — Jun oe 
The concept of determining containment behavior during 
severe accident conditions using a leak before break characteriza- 
tion of containments is being investigated. A significant portion of 
this investigation consists of determining the containment leak area 
as a function of containment pressure. It has been determined that 
personnel airlock bulkheads and pressure unseating large opening 
penetration closures are two of the most likely candidates for signif- 
icant contribution to containment leakage during severe accident 
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conditions. The aim of this paper is to present the analytical meth- 
ods used to determine the structural behavior of these items. 


16276 (NUREG/CP—0058-Vol.1) Twelfth water reactor 
safety research information meeting: proceedings. Volume 1. 
ea S.A. (comp.). (Nuclear Regulatory Commis- 
Washington, DC (USA). Office of Nuclear Regulatory 
ember y Jan 1985. 436p. (CONF-8410142—Vol.1). NTIS, 
PC A19/MF AO1 - GPO* $8.50. File Number T185901072. 
From 12. water reactor safety research information meeting; 


Gaithersburg, MD, USA (23 Oct 1984). 
The papers pub! lished in this six volume report were present- 


ed at the Twelfth Water Reactor Safety Research Information 
Meeting held at the National Bureau of Standards, Gaithersburg, 
Maryland, during the week of October 22-26, 1984. The papers de- 
scribe progress and results of programs in nuclear safety research 
conducted in this country and abroad. Foreign participation in the 
meeting included twenty-six different papers presented by research- 
ers from seven European countries, Japan, and Canada. Papers pre- 
sented in Volume 1 discuss integral system tests, separate effects, 
international programs in thermal hydraulics, and calculation of 
Appendix K conservatisms. 


16277 (NUREG/CP—0058-Vol.2) Twelfth water reactor 
safety research information meeting: proceedings. Volume 2. 
Szawlewicz, S.A. (comp.). (Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulatory 
Research). Jan 1985. 458p. (CONF-8410142—Vol.2). NTIS. 
PC A20/MF AO] - GPO* $9.00. File Number TI85900642. 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The papers published i in this six volume report were present- 
ed at the Twelfth Water Reactor Safety Research Information 
Meeting held at the National Bureau of Standards, Gaithersburg, 
Maryland, during the week of October 22-26, 1984. The papers de- 
scribe progress and results of programs in nuclear safety research 
conducted in this country and abroad. Foreign participation in the 
meeting included twenty-six different papers presented by research- 
ers from seven European countries, Japan, and Canada. Papers pre- 
sented in Volume 2 discuss pressurized thermal shock, code assess- 
ment and improvement, 2D/3D research program, and nuclear 
plant analyzer program. 


(NUREG/CP—0058-Vol.3) Twelfth water reactor 
safety research information meeting: proceedings. Volume 3. 
Szawlewicz, S.A. (comp.). (Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulato 
Research). Jan 1985. 731p. (CONF-8410142—Vol.3). NTIS, 
PC A99/MF A0O1 - GPO* $12.00. File Number TI85901093. 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The papers published i in this six volume report were present- 
ed at the Twelfth Water Reactor Safety Research Information 
Meeting held at the National Bureau of Standards, Gaithersburg, 
Maryland, during the week of October 22-26, 1984. The papers de- 
scribe progress and results of programs in nuclear safety research 
conducted in this country and abroad. Foreign participation in the 
meeting included twenty-six different papers presented by research- 
ers from seven European countries, Japan, and Canada. Papers pre- 
sented in Volume 3 discuss containment systems, fuel systems, acci- 
dent source term assessment, and Japanese industry safety research. 


(NUREG/CP—0058-Vol.4) Twelfth water reactor 
cies ecintds Malena ion meeting: proceedings. Volume 4. 
Szawlewicz, S.A. (comp.). (Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulatory 
Research). Jan 1985. 389p. (CONF-8410142—Vol.4). NTIS, 
PC A17/MF AO1 - GPO* $8.00. File Number T185900632. 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The papers published i in this six volume report were present- 
ed at the Twelfth Water Reactor Safety Research Information 
Meeting held at the National Bureau of Standards, Gaithersburg, 
Maryland, during the week of October 22-26, 1984. The papers de- 
scribe progress and results of programs in nuclear safety research 
conducted in this country and abroad. Foreign participation in the 
meeting included twenty-six different papers presented by research- 
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ers from seven European countries, Japan, and Canada. Papers pre- 
sented in Volume 4 discuss materials research activities. 


16280 (NUREG/CP—0058-Vol.5) Twelfth water reactor 
safety research information meeting: proceedings. Volume 5. 
Szawlewicz, S.A. (comp.). (Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulatory 
Research). Jan 1985. 467p. (CONF-8410142—Vol.5). NTIS, 
PC A20/MF A0O1 - GPO* $9.00. File Number TI85900643. 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The papers published in this six volume report were present- 
ed at the Twelfth Water Reactor Safety Research Information 
Meeting held at the National Bureau of Standards, Gaithersburg, 
Maryland, during the week of October 22-26, 1984. The papers de- 
scribe progress and results of programs in nuclear safety research 
conducted in this country and abroad. Foreign participation in the 
meeting included twenty-six different papers presented by research- 
ers from seven European countries, Japan, and Canada. Papers pre- 
sented in Volume 5 discuss mechanical engineering, structural engi- 
neering, seismic research, process control, instrumentation and con- 
trol program, and equipment qualification and nuclear plant aging. 


16281 (NUREG/CP—0058-Vol.6) Twelfth water reactor 
safety research information meeting: proceedings. Volume 6. 
Szawlewicz, S.A. (comp.). (Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulatory 
Research). Jan 1985. 512p. (CONF-8410142—Vol.6). NTIS, 
PC A22/MF AO1 - GPO* $9.50. File Number T185900640. 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The papers published in this six volume report were present- 
ed at the Twelfth Water Reactor Safety Research Information 
Meeting held at the National Bureau of Standards, Gaithersburg, 
Maryland, during the week of October 22-26, 1984. The papers de- 
scribe progress and results of programs in nuclear safety research 
conducted in this country and abroad. Foreign participation in the 
meeting included twenty-six different papers presented by research- 
ers from seven European countries, Japan, and Canada. Papers pre- 
sented in Volume 6 discuss human factors and safeguards, health ef- 
fects and radiation protection, risk analysis, and EPRI safety re- 
search. 


16282 (NUREG/CR—2331-Vol.4-No.2) Safety research 
programs sponsored by Office of Nuclear Regulatory Re- 
search, Quarterly progress report, April 1-June 30, 1984. 
Volume 4, No. 2. Weiss, A.J. (comp.). (Brookhaven National 
Lab., Upton, NY (USA)). Nov 1984. Contract AC02- 
76CH00016. 143p. (BNL-NUREG—51454-Vol.4-No.2). 
NTIS, PC ‘A07/ME AOl - GPO. File Number T185006749. 

The projects reported are the following: High Temperature 
Reactor Research, SSC Development, Validation and Application, 
CRBR Balance of Plant Modeling, Thermal-Hydraulic Reactor 
Safety Experiments, Development of Plant Analyzer, Code Assess- 
ment and Application (Transient and LOCA Analyses), Thermal 
Reactor Code Development (RAMONA-3B), Calculational Quality 
Assurance in Support of PTS; Stress Corrosion Cracking of PWR 
Steam Generator Tubing, Probability Based Load Combinations for 
Design of Category I Structures, Mechanical Piping Benchmark 
Problems, Identification of Age Related Failure Modes; Analysis of 
Human Error Data for Nuclear Power Plant Safety Related 
Events, Human Factors Aspects of Safety/Safeguards Interactions, 
Emergency Action Levels, and Protective Action Decisionmaking. 


16283 (NUREG/CR—3361) Effect of water chemistry on 


the rates of hydrogen generation from galvanized steel corro- 
sion at post-LOCA conditions. Loyola, V.M.; Womelsduff, 
J.E. (Sandia National Labs., Albuquerque, NM (USA)). Dec 
1984. Contract AC04-76DP00789. 38p. (SAND—83-1326). 
NTIS, PC A03/MF A0O1 - GPO. File Number T185006595. 

Rates of hydrogen generation are measured for the corrosion 
of galvanized steel in three different light water cooled reactor 
(LWR) water chemistries. Results were obtained over a tempera- 
ture range of 100 to 175°C and indicate that in a boiling water re- 
actor (BWR) water chemistry, the reaction is faster than in those of 
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two pressurized water reactors (PWR’s). A mechanism is proposed 
which would explain the observed results without requiring that 
the chemical additives come in direct contact with the corrodible 
unoxidized metal. Such a mechanism is required because electron 
microprobe analysis suggests that no chemical additives have dif- 
fused into the protective ZnO layer which forms on the unoxidized 
metal. Arrhenius parameters are calculated for the three chemis- 
tries, but some questions are raised about whether those parameters 
are associated with a diffusion process or with the actual hydrogen 
producing reaction. 


16284 (NUREG/CR—3663-Vol.1) Probability of pipe 
failure in the reactor coolant loops of Combustion Engineer- 
ing PWR plants. Volume 1. Summary report. Holman, G.S.; 
Lo, T.; Chou, C.K. (Lawrence Livermore National Lab., 
CA (USA)). Jan 1985. Contract W-7405-ENG-48. 77p. 
(UCRL—53500-Vol.1). NTIS, PC A05/MF A0l1 - GPO. 
File Number T1I85007081. 

As part of its reevaluation of the double-ended guillotine 
break (DEGB) as a design requirement for reactor coolant piping, 
the US Nuclear Regulatory Commission (NRC) contracted with 
the Lawrence Livermore National Laboratory (LLNL) to estimate 
the probability of occurrence of a DEGB, and to assess the effect 
that earthquakes have on DEGB probability. This report describes 
a probabilistic evaluation of reactor coolant loop piping in PWR 
— having nuclear steam supply systems designed by Combus- 

. Two causes of pipe break were considered: pipe 
jseatine due to the growth of cracks at welded joints (direct 
DEGB), and pipe rupture indirectly caused by failure of compo- 
nent supports due to an earthquake (indirect DEGB). The probabil- 
ity of direct DEGB was estimated using a probabilistic fracture me- 
chanics model. The probability of indirect DEGB was estimated by 
estimating support fragility and then convolving fragility with seis- 
mic hazard. The results of this study indicate that the probability of 
a DEGB from either cause is very low for reactor coolant loop 
piping in these plants, and that NRC should therefore consider 
eliminating DEGB as a design basis in favor of more realistic crite- 
ria. 


16285 (NUREG/CR—3663-Vol.3) Probability of pipe 
failure in the reactor coolant loops of Combustion Engineer- 
ing PWR Plants. Volume 3. Double-ended guillotine break in- 
directly induced by earthquakes. Ravindra, M.K.; Campbell, 
R.D.; Kennedy, R.P.; Banon, H. (Lawrence Livermore Na- 
tional Lab., CA eee 1985. Contract W-7405-ENG- 


48. 114p. NTIS, 
Number T1I85005864. 

The requirements to design nuclear power plants for the ef- 
fects of an instantaneous double-ended guillotine break (DEGB) of 
reactor coolant loop (RCL) piping have led to excessive design 
costs, interference of normal plant operation and maintenance, and 
unnecessary radiation exposure of plant maintenance personnel. 
This report describes an aspect of the NRC/Lawrence Livermore 
National Laboratory sponsored research program aimed at investi- 
gating whether the probability of DEGB in RCL Piping of nuclear 
power plants is acceptably small and the requirements to design for 
the DEGB effects (e.g., provision of pipe whip restraints) may be 
removed. This study estimated the probability of indirect DEGB in 
RCL piping as a consequence of seismic-induced structural failures 
within the containment of Combustion Engineering supplied pres- 
surized water reactor nuclear power plants in the United States. 
The median probability of indirect DEGB was estimated to be in 
the range of 10~° per year for older plants, and less than 10~® per 
year for modern plants; using very conservative assumptions, the 
90% subjective probability value (confidence) of P/sub DEGB/ 
was found to be less than 5 x 10° per year for older plants and less 
than 3 x 10~’ per year for modern plants. 


06/MF AOl - GPO $5.00. File 


16286 (NUREG/CR—3764) BWR-LTAS: a boiling water 
reactor long-term accident simulation code. Harrington, 
R.M.; Fuller, L.C. (Oak Ridge National Lab., TN (USA)). 
Feb 1985. Contract AC05-840R21400. 162p. (ORNL/TM— 
9163). NTIS, PC A0O8/MF AOl - GPO. File Number 


TI8 
The BWR-LTAS code was developed by the SASA pro- 
gram at Oak Ridge National Laboratory for the detailed study of 
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specific accident sequences at Browns Ferry Unit One: station 
blackout, small break LOCA outside primary containment, loss of 
decay heat removal, loss of vessel water injection, and anticipated 
transient without scram. The primary use of the code has been to 
estimate the effects of operator actions on the timing and course of 
events during the part of the sequence leading up to but not includ- 
ing severe fuel damage. This report documents the basis of the 
methods used to simulate the response of parameters in reactor 
vessel, primary coolant system, primary containment, and other re- 
actor systems. Sample results are included in the appendix. 


16287 (NUREG/CR—3772) RELAPS5 assessment: semis- 
cale small break tests S-UT-1, S-UT-2, S-UT-6, S-UT-7, and 
S-UT-8. Peterson, A.C. (Sandia National Labs., Albuquer- 
que, NM (USA)). Nov 1984. Contract AC04-76DP00789. 
220p. (SAND—84-0884). NTIS, PC E08/MF A0Ol1 - GPO. 
File Number T185007411. 

Includes 2 sheets of 48x reduction microfiche. 

This report describes the results of RELAPS analyses of 
10% cold leg break tests S-UT-1 and S-UT-2 and 5% cold leg 
break tests S-UT-6, S-UT-7, and S-UT-8. The RELAPS models 
used for the analyses are described. The individual transient results 
are presented, and the calculations of relative effects and selected 
sensitivity studies are discussed. The overall conclusions and their 
possible relevance to future RELAPS computer code development 
and application are discussed. Appendix I provides a brief descrip- 
tion of the test facility. The RELAPS input for each test is con- 
tained in Appendix II. RELAPS calculations using detailed and 
coarse node steam generators are documented in Appendix III. The 
additional INEL updates used to create cycle 18+ from cycle 18 of 
RELAPS/MOD‘1 are listed in Appendix IV. 


16288 (NUREG/CR—3791) Closeout of IE Bulletin 79- 
09: failures of GE Type AK-2 circuit breakers in safety-relat- 
ed systems. Final report. Dean, R.S.; Foley, W.J.; Mills, 
W.R.; Hennick, A. (Parameter, Inc., Elm Grove, WI 
(USA)). Jan 1985. 52p. NTIS, PC A04/MF A0Ol - GPO* 
$4.25. File Number T185900923. 

PARAMETER IE-137. 

Twelve failures of General Electric Type AK-2 safety-relat- 
ed circuit breakers reported in 1975, 1978 and 1979 are described in 
IE Bulletin 79-09. Because of these failures, the bulletin was issued 
April 17, 1979 to require responses and specific actions by all li- 
censees and holders of construction permits. The failures were at- 
tributed to either binding within the linkage mechanism of the un- 
dervoltage trip device and trip shaft assembly or faulty adjustment 
of that linkage mechanism. It was concluded that the twelve fail- 
ures resulted from inadequate preventive maintenance. Because 
many occurrences of the same kind happened after 1979, a signifi- 
cant number of later NRC documents which are included in Ap- 
pendix A were issued. The bulletin has been closed out for 101 of 
the 129 current facilities which reported either that they had no 
Type AK-2 breakers in safety-related systems or none with under- 
voltage trip devices. Proposed followup items for the remaining 28 
current facilities are presented in Appendix C. Because followup is 
based on the requirements of later Bulletins 83-04 and 83-08, Bulle- 
tin 70-09 is considered closed. 


16289 (NUREG/CR—3794) Closeout of IE Bulletin 80- 
25: operating problems with target rock safety-relief valves at 
boiling water reactors. Final report. Foley, W.J.; Hennick, 
A. (Parameter, Inc., Elm Grove, WI (USA)). Jan 1985. 42p. 
NTIS, PC A03/MF AOl - GPO* $4.00. File Number 
TI85900915. 

PARAMETER IE-135. 

During the three-month period beginning July 25, 1980, five 
events occurred involving two types of malfunctions of Target 
Rock safety-relief valves at Boston Edison Company's Pilgrim Nu- 
clear Power Station Unit 1. The first three events were caused by 
direct failures of the valves; the last two events were caused by ni- 
trogen supply system overpressure which led to valve failure. IE 
Information Notice 80-40 was issued November 7, 1980, to call at- 
tention to the two nitrogen overpressure events. As a result of all 
five events, IE Bulletin 80-25 was issued December 19, 1980, for 
action to all 30 BWR facilities with operating licenses or near-term 
operating licenses, and for information only to 24 facilities then 
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under construction. Actions were to be taken with respect to (1) all 
Target Rock two-stage, pilot-operated safety-relief valves (SRVs), 
(2) any make or model of SRV which fails to function as 

excepting for pressure setpoint requirements, and (3) SRV nitro- 


of the 30 facilities to which the bulletin was issued for action. For 
use by NRC/IE, followup items for 22 current facilities with open 
bulletin status are proposed in Appendix C. Remaining areas of 
concern and continuing actions dealing with them are described. 


16290 (NUREG/CR—3831) In-Plant Reliability Data 
base for nuclear plant 


erators, batteries, 
oat R.J. (Oak Ridge National Lab., TN " (USA). Jan 
1985. Contract AC05-840R21400. 105p. (ORNL/TM— 
9216). NTIS, PC A06/MF AOl - GPO. File Number 
TI85006384. 

The objective of the In-Plant Reliability Data (PRD) pro- 
gram is to develop a comprehensive, component-specific reliability 
data base for probabilistic risk assessment and for other statistical 
analyses relevant to component reliability evaluations. This docu- 
ment is the product of a pilot study that was undertaken to demon- 
strate the methodology and feasibility of applying IPRDS tech- 
niques to develop and analyze the reliability characteristics of key 
electrical components in five nuclear power plants. These electrical 
components include diesel generators, batteries, battery chargers 
and inverters. The sources used to develop the data base and 
produce the component failure rates and mean repair times were 
the plant equipment lists, plant drawings, maintenance work re- 
quests, Final Safety Analysis Reports (FSARs), and interviews with 
plant personnel. The data spanned approximately 33 reactor-years 
of commercial operation. 


16291 (NUREG/CR—3912) MARCH-HECTR analysis 
of selected accidents in an ice-condenser 


containment. Camp, 

A.L.; Behr, V. ae Haskin, F.E. (Sandia National Labs., Al- 

a (USA)). Dec 1984. Contract AC04- 

P00789. 210p. (SAND—83-0501). NTIS, PC A10/MF 
AO0l - GPO. File Number 1185007342. 

The MARCH and HECTR computer codes are used in this 
study to examine hydrogen production, transport, and combustion 
in an ice-condenser containment for a number of hypothesized 
severe accidents. Both degraded-core and core-meltdown accidents 
are treated. The sensitivity of the containment pressure-temperature 
response is assessed for a number of factors, including the hydrogen 
combustion completeness, flame speed, spray operation, and recir- 
culation fan operation. The highest containment pressures occur for 
those cases where the igniters are assumed to fail, the recirculation 
fans or containment sprays are assumed to fail, or very large steam 
and hydrogen releases accompanying vessel breach are predicted. 


16292 (NUREG/CR—3919) TRAC-PF1/MOD1 _inde- 
pendent assessment: NEPTUNUS pressurizer test Y05. Peter- 
son, A.C. (Sandia National Labs., Albuquerque, NM 
(USA)). Dec 1984. Contract AC04-76D 89. Sip. 
(SAND—84-1534). NTIS, PC A04/MF A0O1 - GPO. File 
Number T185007317. 

The TRAC independent assessment project at Sandia Na- 
tional Laboratories is part of an overall effort funded by the NRC 
to determine the capability of various system codes to predict the 
detailed thermal/hydraulic response of light water reactors during 
accident and off-normal conditions. The TRAC computer code is 
being assessed at SNLA against test data from various integral and 
separate effects test facilities. As part of this assessment effort, a 
separate effects component test performed in the NEPTUNUS 
pressurizer test facility, located at the Laboratory for Thermal 
Power at Delft University of Technology, was ana- 
lyzed with TRAC-PF1/MOD1. The test simulated insurges, com- 
bined with spray flow, and outsurges from a izer, and was 
selected for code assessment because the capability of the computer 
codes used in safety analyses to calculate the correct pressurizer re- 
sponse is an important concern of the NRC. The TRAC-PF1/ 
MOD! results showed that somewhat higher pressures and fluid 
temperatures were calculated during insurges with spray flow than 
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were measured in the test. A contributing factor to the calculation 
of high pressures and fluid temperatures appears to be that the in- 
terfacial heat transfer from superheated vapor to subcooled liquid 
was too low. 


16293 (NUREG/CR—3943) BWR plant analyzer. Final 
report. Wulff, W.; Cheng, H.S.; Lekach, S.V.; Mallen, A.N. 
(Brookhaven National Lab., Upton, NY (USA)). Aug 1984. 
Contract AC02- 76CHO00016. 348p. (BNL-NUREG—S51812). 
NTIS, PC A15/MF AO1 - GPO. File Number T185006746. 

The nuclear power plant analyzer development at Brookha- 
ven National Laboratory (BNL), for simulating normal and severe 
abnormal transients in BWR plants, is presented. The mission of the 
BNL plant analyzer is to provide realistic and accurate simulations 
at low cost, high computing speed and great user convenience. Ad- 
vanced mini-computer technology and modeling techniques have 
been combined to achieve this goal. This final report describes the 
modeling, the software and the hardware of the plant analyzer. The 
report also presents the first developmental assessment and contains 
a user guide for the plant analyzer. A large number of transients 
have been simulated. The simulation encompasses the neutron ki- 
netics, the thermal conduction in fuel structures and the hydraulics 
of nonequilibrium, nonhomogeneous two-phase flow in the nuclear 
steam supply system, steam line dynamics, turbines, condensers, 
feedwater trains and the suppression pool, as well as the control 
and plant protection systems. All simulations can be carried out at 
speeds up to 10 times faster than real-time process speeds. 


16294 (NUREG/CR—3980-Vol.1) __ Light-water-reactor 
safety fuel systems research programs. Quarterly progress 
report, January-March 1984. (Argonne National Lab., IL 
(USA)). Sep 1984. Contract W-31-109-ENG-38. ‘46p. 
(ANL—84-61-Vol.1). NTIS, PC A03/MF AOl1 - GPO. File 
Number T185000343. 

This progress report summarizes work performed by the 
Materials Science and Technology Division of Argonne National 
Laboratory during January, February, and March 1984 on water 
reactor safety problems related to fuel and cladding. The research 
and development areas covered are Transient Fuel Response and 
Fission Product Release and Clad Properties for Code Verification. 


16295 (NUREG/CR—3992) Collection and evaluation of 
complete and partial losses of off-site power at nuclear power 
plants. Battle; R.E. (Oak Ridge National Lab., TN (USA)). 
Feb 1985. Contract AC05-840R21400. 60p. (ORNL/TM— 
9384). NTIS, PC A04/MF AO1 - GPO $4.50. File Number 
1185007318. 

Events involving loss of off-site power that have occurred at 
nuclear power plants through 1983 are described and categorized as 
complete or partial losses. The events were identified as plant-cen- 
tered or grid-related failures. In addition, the causes of the failures 
were classified as weather, human error, design error, or hardware 
failure. The plant-centered failures were usually of shorter duration 
than the weather-related grid failures. For this reason, the weather- 
related events were reviewed in detail. Design features that may be 
important factors affecting off-site power system reliability were 
tabulated for most of the operating nuclear power plants. The tabu- 
lated information was provided to NRC for a statistical analysis to 
determine the importance of these design features for losses of off- 
site power. The frequency of losses of off-site power versus dura- 
tion was estimated for three time periods. The frequency of loss of 
off-site power was estimated to be 0.09/reactor-year based on in- 
dustry-wide data for the years 1959 through 1983. 


16296 (NUREG/CR—4041) System Analysis Handbook. 
Larson, J.R. (EG and G Idaho, Inc., Idaho Falls (USA)). 
Dec 1984. Contract AC07-761D01570. 127p. (EGG—2354). 
NTIS, PC A0O7/MF A0Ol; GPO Dep. File Number 
T185006086. 

This handbook provides simple procedures for calculating 
the behavior of light water reactors during a variety of incidents. It 
provides an additional tool for assessment of ongoing and postinci- 
dent behavior. The handbook consists of a main body describing 
generic procedures, an appendix providing specific design data for 
a limited number of plants for application with the procedures, and 
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an appendix listing existing and planned BWR and PWR plants by 
containment types and thermal-hydraulic parameters. The proce- 
dures are currently limited to break flow rate, decay heat power 
and integrated power, steam generation from decay heat, mass bal- 
ance, shutdown margin, natural circulation, noncondensable gas 
generation, dose estimates, DNB evaluation, void formation in the 
upper head, and torus heatup. 


16297 (NUREG/CR—4055) D10 experiment: coolability 
of UO: debris in sodium with downward heat removal. Mitch- 
ell, G.W.; Ottinger, C.A.; Meister, H. (Sandia National 
Labs., Albuquerque, NM (USA); European Atomic Energy 
Community, Ispra (Italy). Joint Nuclear Research Center). 
Dec 1984. Contract AC04-76DP00789. 77p. (SAND—84- 
1144). NTIS, PC AOS/MF AOl - GPO. File Number 
T185007594. 

The LMFBR Debris Coolability Program at Sandia National 
Laboratories investigates the coolability of particle beds which may 
form following a severe accident involving core disassembly in a 
nuclear reactor. The D series experiments utilize fission heating of 
fully enriched UO: particles submerged in sodium to realistically 
simulate decay heating. The D10 experiment is the first in the series 
to study the effects of bottom cooling .of the debris that could be 
provided in an actual accident condition by structural materials 
onto which the debris might settle. Additionally, the D10 experi- 
ment was designed to achieve maximum temperatures in the debris 
approaching the melting point of UO2. The experiment was suc- 
cessfully operated for over 50 hours and investigated downward 
heat removal in a packed bed at specific powers of 0.16 to 0.58 W/ 
g. Dryout in the debris was achieved at powers from 0.42 to 0.58 
W/g. Channels were induced in the bed and channeled bed dryout 
was achieved at powers of 1.06 to 1.77 W/g. Maximum tempera- 
tures in excess of 2500°C were attained. 


16298 (NUREG/CR—4073) Results of the Semiscale 
Mod-2B steam generator tube rupture test series. Loomis, 
G.G. (EG and G Idaho, Inc., Idaho Falls (USA)). Jan 1985. 
Contract AC07-761D01570. 73p. (EGG—2363). NTIS, PC 
A04/MF A0O1 - GPO. File Number TI85006602. 

A series of experiments was conducted in a scaled model of 
a pressurized water reactor (Semiscale Mod-2B) to investigate 
steam generator tube rupture system signature response and recov- 
ery techniques. The tube rupture was assumed to occur during 
normal full power operation [15.6 MPA (2262 psia) system pres- 
sure; 37 K (67°F) core differential temperature]. From the experi- 
mental results, the characteristic system signature responses for a 
wide range of number of tubes ruptured and rupture locations have 
been examined. In addition, recovery techniques requiring operator 
actions were examined. These recovery techniques included the use 
of pressurizer auxiliary spray and internal heaters, steam generator 
feed and steam, primary feed and bleed, and safety injection. The 
effectiveness of using these techniques for primary system pressure 
and subcooling control is discussed. 


16299 (NUREG/CR—4115) International Standard Prob- 
lem 13 (LOFT Experiment 12-5). Final com report. 
Burtt, J.D. (EG and G Idaho, Inc., Idaho Falls (USA)). 
Dec 1984. Contract AC07-761D01570. 225p. (EGG—2369). 
NTIS, PC A10/MF AO1 - GPO . File Number T185006554. 

LOFT experiment L2-5 was designated International Stand- 
ard Problem 13 by the Organization for Economic Cooperation and 
Development. Comparisons between measurements from Experi- 
ment L2-5 were made with calculations from 11 international par- 
ticipants using five different computer codes. LOFT Experiment 
L2-5 simulated a double ended guillotine cold leg rupture of a pri- 
mary coolant loop of a large pressurized water reactor, coupled 
with a loss of offsite power. 


16300 + (ORNL/NFW—82/37, pp 321-326) Three-Mile 
Island 


. Malinauskas, A.P. May 1983. NTIS, PC 
A15/MF AO1. File Number DE84016535. 
In ORNL nuclear waste programs annual progress report for 
period ending September 30, 1982. 
Activities associated with the Three-Mile Island (TMI) Pro- 
gram were of two types. One involved providing technical review 
and guidance for specific recovery efforts at TMI, whereas the 
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second was concerned more directly with providing technical as- 
sistance to recovery operations through detailed analyses and ex- 
perimental activities. The work was divided into four elements: 
Task I - coordination of and participation in the operation of the 
Technical Advisory Group (TAG) for the cleanup of aqueous 
streams at TMI; Task II - participation in the Technical Assistance 
and Advisory Group (TAAG) on TMI operations; Task III - chem- 
ical development and other technical support to TMI recovery op- 
erations; and Task IV - development of inorganic sorbents for the 
decontamination of aqueous streams. At the program review that 
was conducted approximately mid-fiscal year, it was decided to 
curtail the Task IV activities in favor of studies of more-urgent 
problems. Technical progress for each of the tasks of this program 
is presented. 


16301 (PNL-SA—12585) Effects of water condensation 
on aerosol particles in PWR ice beds and BWR suppression 
pools, Owczarski, P.C. (Pacific Northwest Labs., Richland, 
WA (USA)). Oct 1984. Contract AC06-76RL01830. 13p. 
(CONF-8410142—80). NTIS (US Sales Only), PC A 

A0l; 1; GPO Dep. File Number DE85005290. 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

During severe accidents, both PWR ice beds and BWR sup- 
pression pools are intended to operate under conditions where large 
masses of steam are condensed. There are special conditions where 
the transporting noncondensible gases and water vapor exist in su- 
persaturated conditions. Under these conditions, aerosol particles 
can grow significantly and, therefore, exhibit different decontamina- 
tion characteristics. The usual outcome for the usually predominant 
dry particles >0.3 ym is that particle settling and inertial removal 
mechanisms are greatly enhanced. This paper examines the condi- 
tions that lead to particle growth and estimates the changes in par- 
ticle retention as a result of the growth for both ice beds and sup- 
pression pools. The quantitative effects are calculated using com- 
puter codes ICEDF for ice beds and SPARC for suppression pools. 


16302 (SAI—84/1676) Incorporation of paw 


ptive accident energetics. Najafi, B. 
Theofanous, T.G.; Rumble, E.T.; Atefi, B. (Science Appli- 
cations International Co Los Altos, CA (USA)). Aug 
1984. 193p. NTIS MF AOI. "File Number T185900623. 

This report describes a method for quantifying frequency 
and consequence uncertainty distribution associated with core dis- 
ruptive accidents (CDAs). The method was developed to estimate 
the frequency and magnitude of energy impacting the reactor vessel 
head of the Clinch River Breeder Plant (CRBRP) given the occur- 
rence of hypothetical CDAs. The methodology is illustrated using 
the CRBR example. 


(SAND—84-0347C) Importance of data and relat- 
ed uncertainties in probabilistic risk assessments. Wheeler, 
T.A.; Spulak, R.G. Jr. (Sandia National Labs., Albuquerque, 
NM (USA)). 1985. Contract AC04-76DP00789. Po: 
(CONF-850206—12). NTIS, PC A02/MF AOl - G 
GPO Dep. File Number T185004294. 

From International ANS/ENS topical meeting on probabilis- 
tic safety methods and applications; San Francisco, CA, USA (24 
Feb 1985 

a probabilistic risk assessment (PRA), estimates of the 
probabilities of occurrence of a wide variety of basic events, such 
as equipment failures and human errors, are combined to provide 
estimates of other parameters of interest such as core-melt frequen- 
cy. Identification of important basic events in a PRA can help iden- 
tify weak spots in the power plant and lead to possible improve- 
ments. Thus, to this end, a variety of importance measures have 
been proposed and used to help interpret PRAs. These measures 
are described here and the results of applying these measures to 
PRAs of the Millstone(3) and GrandGulf(4) plants (two boiling 
water reactors, BWRs) are presented. The Grand Gulf Reactor 
Safety Study methodology Applications Program (RSSMAP) and 
Millstone Interim Reliability Evaluation Program (IREP) PRAs 
were selected due to the quality of the core-melt frequency equa- 
tions presented in the PRAs and because the plant chosen for the 
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RMIEP PRA, La Salle, is a BWR. The results from this analysis 
will help guide data collection efforts for the LaSalle PRA. 


16304 ee Browns Ferry Nuclear Plant: 
variation in test intervals for high-pressure coolant injection 
(HPCD system. Christie, R.F.; Stetkar, J.W. (Tennessee 
Univ., Knoxville (USA); Pickard, Lowe, and Garrick, Inc., 
Ww m, DC (USA)). 1985. 14p. NTIS, PC A02/MF 
AOl. E Shucher DE85900618. 

The change in availability of the high-pressure coolant injec- 
tion system (HPCIS) due to a change in pump and valve test inter- 
val from monthly to quarterly was analyzed. This analysis started 
by using the HPCIS base line evaluation produced as part of the 
Browns Ferry Nuclear Plant (BFN) Probabilistic Risk Assessment 
(PRA). The base line evaluation showed that the dominant contrib- 
utors to the unavailability of the HPCI system are hardware fail- 
ures and the resultant downtime for unscheduled maintenance. 


16305 (UCID—20314) Seismic margins and calibration of 
piping systems. Shieh, L.C.; Tsai, N.C.; Yang, M.S.; Wong, 
W.L. (Lawrence Livermore National Lab., CA (USA)). Jan 
1985. Contract W-7405-ENG-48. 110p. NTIS, PC A06/MF 
A01; 1; GPO Dep. File Number DE85006266. 
The Seismic Safety Margins Research Program (SSMRP) is 
a US Nuclear Commission-funded, multiyear program 
conducted by Lawrence Livermore National Laboratory (LLNL). 
Its objective is to develop a complete, fully coupled analysis proce- 
dure for estimating the risk of earthquake-induced radioactive re- 
lease from a commercial nuclear power plant and to determine 
major contributors to the state-of-the-art seismic and systems analy- 
sis process and explicitly includes the uncertainties in such a proc- 
ess. The results will be used to improve seismic licensing require- 
pe for nuclear power plants. In Phase I of SSMRP, the overall 
seismic risk assessment methodology was developed and assembled. 
The application of this methodology to the seismic PRA (Probabi- 
listic Risk Assessment) at the Zion Nuclear Power Plant has been 
documented. This report documents the method deriving response 
factors. The response factors, which relate design calculated re- 
sponses to best estimate values, were used in the seismic response 
determination of piping systems for a simplified seismic probablistic 
risk assessment. 13 references, 31 figures, 25 tables. 


16306 (UCID—20316) Files used to generate figures and 
tables in the application of the SSMRP methodology to the 
seismic risk at the Zion Nuclear Power Plant. George, L.L. 
(Lawrence Livermore National Lab., CA (USA)). 3 Dec 
1984. Contract W-7405-ENG-48. 20p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85007211. 

The Seismic Safety Margins Research Program (SSMRP) 
was a program conducted to develop a complete, fully coupled 
analysis procedure (including methods and computer codes) for es- 
timating the risk of an earthquake induced radioactive release from 
a commercial nuclear power plant. The analysis procedure was 
based on a state-of-the-art evaluation of then current seismic analy- 
sis and design processes, and it explicitly attempted to account for 
some of the uncertainties inherent in such processes. This report 
identifies some of the files used in the analysis. 


16307 (UCID—20326) Comparison of the effect of hazard 
and response/fragility uncertainties on core melt probability 
uncertainty. Mensing, R.W. (Lawrence Livermore National 
Lab., CA (USA)). Jan 1985. Contract W-7405-ENG-48. 30p. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE85007212. 


This report proposes a method for comparing the effects of 
the uncertainty in probabilistic risk analysis (PRA) input parameters 
on the uncertainty in the predicted risks. The proposed method is 
applied to compare the effect of uncertainties in the descriptions of 
(1) the seismic hazard at a nuclear power plant site and (2) random 
variations in plant subsystem responses and component fragility on 
the uncertainty in the predicted probability of core melt. The PRA 
used is that developed by the Seismic Safety Margins Research 
Program. 
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16308 (EPRI-NP—1850-CCMA-Vol.1-Rev.2) RETRAN- 
02: a program for transient thermal-hydraulic analysis of 
complex fluid flow systems. Volume 1. Theory and numerics 
(Revision 2). McFadden, J.H.; Narum, R.E.; Peterson, C.E.; 
Noble, C.; Farman, R.F.; McClure, J.A.; Paulsen, M.P.; Ri- 
chert, K.D.; Hughes, E.D.; Gose, G.C. (Energy, Inc., Idaho 
Falls, ID (Us )). Nov 1984. 893p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303 $64.00. File 
Number T185920199. 

RETRAN-02 represents a significant achievement in the de- 
velopment of a versatile and reliable computer program for use in 
best-estimate transient thermal-hydraulic analysis of LWR systems. 
The RETRAN-02 computer program is an extension of the 
RETRAN-O1 program designed to provide analysis capabilities for: 
(1) BWR and PWR transients; (2) small-break loss-of-coolant acci- 
dents; (3) balance of plant modeling; and (4) anticipated transients 
without scram, while maintaining the analysis capabilities of the 
predecessor code. This report (the first of a four-volume computer 
code manual) describes the theory and numerical algorithms of the 
RETRAN-02 code. The three companion volumes describe the 
programming aspects, the programming details, and the verification 
and qualification performed with RETRAN. 


16309 Sensitivity of peak dynamic responses to input fac- 
tors. O'Connell, W.J. (Lawrence Livermore National Labo- 

eg Livermore, CA). pp 294-311 of Structural engineer- 

3 in nuclear facilities, vol. 1. Ucciderro, J.J. New e York, 
NY; A.S.C.E. (Sep 1984). (CONF-840913—). 

From Conference on structural engineering in operating nu- 
clear facilities; Raleigh, NC, USA (10 Sep 1984). 

The authors examine the sensitivity of calculated peak dy- 
namic responses, such as acceleration and moment, to input param- 
eters such as frequency and damping. These responses have been 
calculated for the Zion Unit 1 plant, using the SSMRP computer 
code SMACS, as part of the seismic probabilistic risk assessment 
performed by the Seismic Safety Margins Research Program 
(SSMRP), supported by the NRC Office of Nuclear Regulatory 
Research. They use linear regression analysis (LRA) to develop a 
simple model of the SMACS calculations. The sensitivities of the 
responses are the coefficients from the LRA. The LRA provides an 
approximate but simple overview of the complex response behav- 
ior. Heavy equipment such as the pressurizer and the steam genera- 
tors has a large influence on the response of attached piping. Piping 
damping is sometimes important to the piping response, but in those 
cases piping frequency is usually more important. Variability in the 
inputs introduces correlations among the affected responses. The 
soil damping, through the local site effect, strongly affects all the 
plant responses. 


ssessment of Indian Point Unit 3 con- 


16310 Reliability 
tainment structure under combined loads. Hwang, H.; Kawa- 


kami, J.; Reich, M.; Shinozuka, M. (Brookhaven National 
Laboratory, Upton, NY). pp 274-293 of Structural engineer- 
ing in nuclear facilities, vol. 1. Ucciferro, J.J. New York, 
NY; A.S.C.E. (Sep 1984). (CONF-840913—). 

From Conference on structural engineering in operating nu- 
clear facilities; Raleigh, NC, USA (10 Sep 1984). 

In the current design criteria, the load combinations speci- 
fied for design of concrete containment structures are in the deter- 
ministic format. However, by applying the probability-based reli- 
ability analysis method developed by BNL to the concrete contain- 
ment structures designed according to the criteria, it is possible to 
evaluate the reliability levels implied in the current design criteria. 
For this purpose, the reliability analysis is applied to the Indian 
Point Unit No. 3 containment. The details of the containment struc- 
ture such as the geometries and the rebar arrangements, etc., are 
taken from the working drawings and the Final Safety Analysis 
Report. Three kinds of loads are considered in the reliability analy- 
sis. They are, dead load, accidental pressure due to a large LOCA, 
and earthquake ground acceleration. This paper presents the reli- 
ability analysis results of the Indian Point Unit 3 containment sub- 
jected to all combinations of loads. 





16311 Pelee ae eae 8 6. eis one 
plant steel containment. Fanous, F.; Greimann, L.F. (Ames 
Laboratory-USDOE, Iowa State University, Ames, Towa). 
pp 393-406 of Structural eering in nuclear facilities, 
vol.1. Ucciferro, J.J. New York, NY; A.S.C.E. (Sep 1984). 
(CONF-840913—). 

From Conference on structural in operating nu- 
clear facilities; —_ NC, = (10 Sep 0 

Concern fo: safety of nuclear power plants has motivat- 
ch sittin ‘ Gotaitihen ton: cauniaiedh aheasanielliaan a tat adele 
resistance of steel containments under various types of loading. In 
this paper, the seismic response is predicted by a random vibration 
technique calibrated to a design response spectrum. Modal analysis 
methods are utilized, with the random vibration technique, to 
obtain a statistical description of the random process stress resul- 
tants for a unit g peak ground acceleration. Peak stress resultants 
are described by Extreme Value I. The mean peak values are input 
into BOSORS computer program and the peak g-level is increased 
until failure (strain ductility of two) is reached. An approximate 
product failure function is obtained by perturbing the other random 
variables, namely, geometric imperfections, damping, and yield 
strength. The Advanced First Order Second Moment technique is 
then used to construct the cumulative distribution of the contain- 
ment seismic resistance as a function of peak ground acceleration. 
Fragility curves for the containment at 95% and 5% certainty are 
also given. 


16312 The response of steel containment models to inter- 
nal tion. Horschel, D.S.; Clauss, D.B. (Sandia Na- 
tional Lab., Ryo cong , NM). pp 534-553 of Structural en- 
gineering in nuclear ‘acilities, vol. 1. Ucciferro, J.J. New 
York, ; A.S.C.E. (Sep 1984). (CONF-840913—). 
From Conference on structural engineering in operating nu- 
clear ae s Raleigh a, USA (10 8 1984). 
data on the response of containment 
vessels almuale to ae design basis accidents, four 1/32 scale 
steel containment models have been subjected to internal overpres- 
surization, and a 1/8 scale containment model is to be tested short- 
ly. The containment models are being analyzed prior to testing. 
Both analysis and experimental data are discussed and compared for 
the 1/32 scale containment models. Details and results of the analy- 
ses performed on the 1/8 scale steel model are presented. 


16313 Preliminary analysis of large penetration enclo- 
cittn fer eoasalisinias ‘<aaniln enllinn an cade dain hehe 
loadings. Kulak, R.F.; Ash, J.E.; Hsieh, B.J.; Kennedy, J.M.; 
McLennan, G.A. Argonne National Laboratory, Argonne, 
IL). pp 574-590 of Structural ——: in nuclear facili- 
ties, vol. 1. Ucciferro, J.J. New York, NY; A.S.C.E. (Sep 
1984). (CONF-840913—). 
From Conference on structural engineering 
clear eo —_ > ad Neo ip Sep 1984). 
formations of the seal- 
wi cue ee ae of a PWR steel containment 
an equipment hatch subjected to accident loadings have been 
performed. Results for the equipment hatch juncture indicate that 
the rotations of the hatch cover and penetration sleeve must be ac- 
counted for when performing leakage analysis because they can 
affect the compression of the gasket even though the gasket is in a 
pressure-seated configuration. Results from a leakage analysis indi- 
cated that excessive leakage can occur if the surface roughness is 
high and/or the compression set is high. 
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16314 Major considerations in scale modeling of rein- 
forced concrete containment structures. Moncarz, P.D.; Os- 
J.D. (Failure Analysis Associates, Palo Alto, CA). 
pp 591-610 of Structural engineering in nuclear facilities, 
vol. 1. Ucciferro, J.J. New York, NY; A.S.C.E. (Sep 1984). 
(CONF-840913—). 
From Conference on structural engineering 
clear facilities; es; Raleigh, NC, USA (10 Sep 1984). 
concrete containment pose unique 


oudieae ales especially when leakage integrity is of interest. 
This paper presents a general discussion of modeling considerations 
for containments and is illustrated with examples from a study con- 
ducted by the authors for Sandia National Laboratories. The proc- 
ess of adequate definition of the prototype structure, based on pre- 
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cise understanding of the problems studied, is presented. Similitude 
requirements imposed upon a containment model are presented and 
the degree to which these requirements must be followed is dis- 
cussed. The influences of model material availability, of construc- 
tion techniques, and of labor and material costs on model scale se- 
lection are presented. Evaluation of scale effects on cracking and 
model leakage response is also discussed. 


16315 Containment integrity of SEP’ plants under com- 
bined os Lo, T.; Chen, P.Y.; Grimes, C.; Nelson, aan 
Persinko, B. (Lawrence Livermore National Labora’ 
Livermore, CA). pp 847-861 of Structural engineerin 
nuclear facilities, vol. 2. Ucciferro, J.J. New York, 
A.S.C.E. (Sep 1984). (CONF-840913—). 

From Conference on structural engineering 
clear facilities; Raleigh, NC, USA (10 Sep 1984). 

Because the containment structure is the last barrier against 
the release of radioactivity, an assessment was undertaken to identi- 
fy the design weaknesses and estimate the margins of safety for the 
SEP containments under the postulated, combined loading condi- 
tions of a safe shutdown earthquake (SSE) and a design basis acci- 
dent (DBA). The design basis accident is either a loss-of-coolant ac- 
cident (LOCA) or a main steam line break (MSLB). The contain- 
ment designs analyzed consisted of three inverted light-bulb shaped 
drywells used in boiling water reactor (BWR) systems, and three 
steel-lined concrete containments and a spherical steel shell used in 
pressurized water reactor (PWR) systems. These designs cover a 
majority of the containment types used in domestic operating 
plants. The results indicate that five of the seven designs are ade- 
quate even under current design standards. For the remaining two 
designs, the possible design weaknesses identified were buckling of 
the spherical steel shell and over-stress in both the radial and tan- 
gential directions in one of the concrete containments near its base. 
These issues are being pursued in greater detail under the SEP. De- 
spite these possible design weaknesses, we generally found that the 
margins of safety in these containment designs were larger than ex- 
pected. The possible design weaknesses identified are mainly related 
to the high temperature and pressure conditions resulting from con- 
servative LOCA and MSLB analyses; i.e., those resulting from an 
instantaneous double-ended guillotine break (DEGB). 
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16316 Containment capability. a ok Blejwas, T.; 
Broman, R.; Costello, J.; Freskakis, G.N.; Lu, S.; Seiden- 
sticker, RW. Shultz, D.M.; Tsai, J.C.; ion A. (Bechtel 
Power Corporation, Gaithersburg, Maryland). pp 948-1012 
of Structural engineering in nuclear facilities, vol. 2. Ucci- 
ferro, J.J. New York, NY; A.S.C.E. (Sep 1984). (CONF- 
840913—). 

From Conference on structural engineering in operating nu- 
clear facilities; Raleigh, NC, USA (10 Sep 1984). 

Containment behavior during postulated severe accidents at 
nuclear power plants has become an important consideration in risk 
assessments. As these assessments have become more sophisticated, 
the leakage characteristics as well as the structural capability of 
containments are necessary inputs. Criteria and methods of analysis 
for structural assessments for loadings beyond the design basis are 
not explicitly covered in any current codes. This report is intended 
to provide an overview of the state of the art, including ongoing 
research, for containment integrity evaluations. 


A new approach to the design of Core Support 
Structures for large LMFBR plants*. Burelbach, J.P.; Kann, 
W.J.; Pan, Y.C.; Saiveau, J.G.; Seidensticker, R.W. (Ar- 

onne National Laboratory, Argonne, IL). PP 1278-1297 of 
tructural engineering in nuclear facilities, vol. 2. Ucciferro, 
~ New York, NY; A.S.C.E. (Sep 1984). (CONF-840913— 


From Conference on structural engineering in operating nu- 
clear facilities; Raleigh, NC, USA (10 Sep 1984). 

The paper describes an innovative design concept for a 
LMFBR Core Support Structure. A hanging Core Support Struc- 
ture is described and analyzed. The design offers inherent safety 
features, constructibility advantages, and potential cost reductions. 
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16318 Adaptive collocation method for simultaneous heat 
and mass diffusion with phase change. Chawla, T.C.; Peder- 
sen, D.R.; Leaf, G.; Minkowycz, W.J.; Shouman, A.R. (Re- 
actor Analysis and Safety Division, Argonne National Lab- 
oratory, a Illinois 60439). Journal of Heat Transfer; 
106: No. 3, 491-538(Aug 1984). 

In post-accident heat removal applications, the use of a lead 
slab is being considered for protecting a porous bed of steel shot in 
an ex-vessel cavity from direct impingement of molten steel or fuel 
as released from the reactor vessel following a hypothetical core 
disassembly accident in an LMFBR. The porous bed is provided to 
increase the coolability of the fuel debris by the sodium coolant. 
The present study is carried out to determine melting rates of a 
lead slab of various thicknesses in contact with sodium coolant and 
to evaluate the extent of the penetration and the mixing rates of 
molten lead into liquid sodium by molecular diffusion alone. The 
study shows that these two calculations cannot be performed simul- 
taneously without the use of adaptive coordinates which cause con- 
siderable stretching of the physical coordinates for mass diffusion. 
Because of the large difference in densities of these two liquid 
metals, the traditional constant density approximation for the calcu- 
lation of mass diffusion cannot be used for studying their interdiffu- 
sion. The use of the orthogonal collocation method along with 
adaptive coordinates produces accurate results, which are ascer- 
tained by comparing with the existing analytical solutions for con- 
centration distribution for the constant density approximation and 
for melting rates of infinite lead slab. The analysis further shows 
that the melting rate progressively increases as the thickness of lead 
slab decreases. The mixing of two liquid metals by molecular diffu- 
sion is extremely slow and the molten lead is likely to stay separat- 
ed from the sodium coolant unless free convection exists in the 
sodium. Before any significant mixing takes place, the lead, upon 
melting, well sink to the bottom of the porous bed and not partici- 
pate in removing heat from fuel debris lying on the top of the 
porous steel bed. 


16319 Effect of bundle size on cladding deformation in 
LOCA simulation tests. Chapman, R.H.; Crowley, J.L.; 
Longest, A.W. (Oak Ridge National Lab., TN). American 
Society for Testing and Materials, Special Technical Publica- 
tion; No. 824, 693-708(1984). Contract W-7405-ENG-26. 

Two loss-of-coolant accident (LOCA) simulation tests were 
conducted to investigate the effects of temperature uniformity and 
radial restraint boundary conditions on Zircaloy cladding deforma- 
tion with a very low flow of superheated steam. In one test (B-5), 
boundary conditions typical of a large array were imposed on an 
inner 4-by-4 square array by two concentric rings of interacting 
guard fuel pin simulators. In the other test (B-3), the boundary con- 
ditions were imposed on a 4-by-4 square array by a noninteracting 
heated shroud. Test parameters conducive to large deformation 
were selected to favor rod-to-rod interactions. The tests showed 
that rod-to-rod interactions play an important role in the deforma- 
tion process. While burst temperatures and burst strains were not 
affected appreciably, the interactions in the large array significantly 
influenced the deformation patterns and caused greater volumetric 
expansion of the interior simulators. Volumetric expansion of the 
simulators in the small array was significantly less than that for the 
central array of the large test; burst strains were approximately the 
same. Burst temperature-pressure data for the small array and for 
the outer ring of simulators in the large array agreed with predic- 
tions based on single-rod heated shroud tests. All the B-5 simulators 
burst at approximately the same temperature; however, the interior 
simulators burst generally at much lower pressures than the exterior 
ones, and their performance did not agree as well with the predic- 
tion. It was concluded that, for conditions conducive to large de- 
formation, at least two concentric rings of deforming guard simula- 
tors are necessary to model radial temperature and mechanical 
boundary effects of large arrays in LOCA simulation tests and that 
flow area restriction may be underestimated by small unconstrained 
bundle tests. 


16320 A sodium dryout correlation for LMFBR fuel as- 
semblies. Carbajo, J.J.; Rose, S.D. (Oak Ridge National 
Laboratory, Oak Ridge, TN 37830). Transactions of the 
American Nuclear Society; 47: 515-516(1984). (CONF- 
841105—). 
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From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


16321 The influence of buoyancy on vertical tube bundle 
thermal density head predictions under transient conditions. 
Lin, H.C.; Kasza, K.E. (Argonne National Laboratory, 9700 
S. Cass Avenue, Argonne, IL 60439). Transactions of the 
American Nuclear Society; 47: 516-519(1984). (CONF- 
841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 
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16322 (N—84-33669) Inertial energy storage for space- 
craft. Rodriguez, G.E. (National Aeronautics and Space 
Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center). Sep 1984. 20p. NTIS, PC A23/MF AO1. 

In its the 1983 Goddard Space Flight Center Battery work- 
shop, 3-22, N—84-33668 23-33. 

The feasibility of inertial energy storage in a spacecraft 
power system is evaluated on the basis of a conceptual integrated 
design that encompasses a composite rotor, magnetic suspension 
and a permanent magnet (PM) motor/generator for a 3-kW orbital 
average payload at a bus distribution voltage of 250 volts dc. The 
conceptual design, is referred to as a Mechanical Capacitor. The 
baseline power system configuration selected is a series system em- 
ploying peak-power-tracking for a Low Earth-Orbiting application. 
Power processing, required in the motor/generator, provides poten- 
tial alternative that can only be achieved in systems with electro- 
chemical energy storage by the addition of power processing com- 
ponents. One such alternative configuration provides for peak- 
power-tracking of the solar array and still maintains a regulated 
bus, without the expense of additional power processing compo- 
nents. Precise speed control of the two counterrotating wheels is 
required to reduce interaction with the attitude control system 
(ACS) or alternatively, used to perform attitude control functions. 


2501 Magnetic 
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16323 (EPRI-EM—3843) Recuperative heat exchangers 
in compressed-air energy storage plants. Final report. Lukas, 
H.; Montgomery, M.E. (Encotech, Inc., Schenectady, NY 
(USA)). Jan 1985. 247p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T185920193. 

The purpose of this investigation was to develop a procure- 
ment specification for recuperative heat exchangers in Compressed 
Air Energy Storage Applications. Potential problem areas were 
identified and designs, operational guidelines, and a procurement 
specification were developed to minimize these problems. Inter- 
views were conducted at existing recuperative gas turbine installa- 
tions to identify the existing experience with recuperators. Thermal 
stress cracking, low temperature sulfuric acid corrosion, and struc- 
tural vibrations were identified as the most common problems. A 
literature search was conducted to identify means to minimize the 
corrosion and vibrations. A finite element analysis of a tube to tube- 
sheet joint for a shell-and-tube recuperator was performed to identi- 
fy the impact of tubesheet thickness, weld types, materials, tem- 
peratures, construction details, and heat transfer coefficients on 
transient thermal stresses. From this analysis means to obtain ac- 
ceptable cyclic life were identified. The results of this investigation 
indicate that a recuperator for a CAES plant can be designed and 
built at reasonable cost that will provide acceptable service life. 
The best life attained was estimated from analytic study to be thirty 
years. Ferritic steels provided longer life than austenitic due to both 
decreased corrosion rate and thermal stress. Design procedure, ac- 
cording to ASME Section VIII, Division 2 was recommended 
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since more economical design for cyclic duty is possible. Vibration 
analysis was recommended for all recuperator final designs. Finally, 
a procurement specification was developed to enable both the pur- 
chaser and manufacturer to incorporate into a CAES plant a suc- 
cessfully operating and long-lived recuperative heat exchanger. 


2506 Thermal 


16324 (CONF-850240—2) Winter, a valuable cooling 
energy resource. Gorski, A.J. (Argonne National Lab., IL 

(USA)). 1985. Contract W-31-109-ENG-38. 6p. NTIS, PC 

A02/MF A01; GPO Dep. File Number DE85006831. 

From Alternative energy in the Midwest: research and appli- 
cations; Schaumburg, IL, USA (21 Feb 1985). 

Frigid winters can now be thought of as a valuable energy 
resource. Ice frozen naturally during the winter could prove to be 
an energy-saving summertime blessing for cost-conscious owners of 
buildings or homes in the near future. Modern techniques involve 
freezing large blocks of ice in insulated storage tanks under or near 
the building to be cooled. Cooling with winter's ice is an idea 
whose time has come. The author discusses some methods of grow- 
ing blocks of ice. These methods under development at various re- 
search organizations are heat pipes, layer by layer, earth freezing, 
and water spray. 


16325 (EUR—8167) Heat storage by latent heat of fusion 
of a material adsorbed on a porous support. Ronc, M.; 
Bollon, F.; Tondeur, D.; Chapotard, C. (Commission of the 
European Communities, Luxembourg). 1983. 183p. (In 
French). Commission of the European Communities, Lux- 
embourg. 

The objective of the present work was to show the feasibili- 
ty and the advantages of a new and original storage process, using 
the latent heat of fusion of a material (paraffin) adsorbed on porous 
particles (activated carbon). It was also to modelize the process in 
order to understand the thermal behaviour, predict the perform- 
ances and optimize the design and operation. The results are posi- 
tive with regard to thermal efficiency. The average storage capac- 
ity of the present process is comparable to that of water tanks, or 
superior in a certain operating range, and considerably superior to 
that of pebble beds. Its dynamic behaviour is very close to that of a 
perfect stratified tank: the stratification in the tank is sharp and the 
reproducibility of the temperature profiles during sucessive cycles 
of charge and discharge is very good. Moreover, the pressure drop 
is acceptable. Very high internal heat transfer efficiency is also ob- 
tained when either water or air is used as heat transfer fluid. It has 
been shown that the complexity of the thermal behaviour of a stor- 
age system using latent heat is mainly due to the non-linearity of 
the enthalpy versus temperature relation. A simple model has been 
developed to explain the main features of this behaviour, using this 
enthalpy curve. Studies in sensible heat storage give the additional 
parameters that must be incorporated in a more elaborate model. 
However, a doubt still remains about the feasibility of the process 
because of the long term stability of the impregnated material. A 
detailed analysis shows that a necessary condition for stability and 
high thermal capacity is that the pores of the carbon be within a 
certain range of diameter, which depends on the molecular weight 
distribution of the paraffin. 
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REFER ALSO TO CITATION(S) 16512, 16514, 16999 


16326 (AD-A—146871/9/XAB) Wetting behavior of imi- 
dazolium-containing, room-temperature molten salt. Technical 
report, 11 June 28-August 1984, Eberhart, J.G. (Air Force 
Academy, CO (USA). Frank J. Seiler Research Lab.). 28 
Aug 1984. 26p. (FISRL-TR—84-0004). NTIS, PC A03/MF 
AOl. 


A room-temperature, molten-salt system composed of 1- 
methyl-3-ethylimidazolium chloride plus aluminum chloride has 
been developed and extensively studied over the last few years. 
The most promising application of this liquid mixture is as a battery 
electrolyte, and for this reason a study was undertaken of the wet- 
tability of various candidate battery component materials by the 
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molten salt. Advancing and receding contact angles were deter- 
mined for the binary melt as a function of such variables as mixture 
composition, chlorination of the imidazolium ion, replacement of 
AICI3 by LiCl, solid porosity, and solid surface cleaning procedure. 
Measurements were also made of the surface tension of the melt at 
one basic composition. Surface tension data was helpful in under- 
standing the composition dependence of melt wetting behavior. 


16327 (AD-A—146949/3/XAB) Investigation of the 
safety-related chemistry of the lithium/sulfur dioxide (Li/ 
SO.) battery. Technical report, 6 July 1982-5 July 1983. 
Abraham, K.M.; Pitts, L. C Labs., Inc., Newton, MA 


(EI 
(USA)). Aug 1983. 102p. NTIS, PC A06/MF AO1. 


Ppt ee cscniaanvenmmmmneneana ds duemeder aaa Ex- 
periments have revealed that LisS,O, in the carbon cathode decom- 
rte Gs ee en 
of LigS,0,. The other products are S, LieSOs, and 

small amounts of COs, COS and CS;. The decomposition of forced 


quantities of COS, CP; and CS:, along with SO:. The higher exo- 
thermicity of the latter is believed to be due to the re- 
duction of LisS,0, by Li. A preliminary study of the chemistry in 
partially discharge and stored cells has been carried out. Li-polyth- 
ionates along with LisS:O, have been identified on the anodes 

such cells. The implication of this chemistry to the safety of the 
system is not yet understood, The effects of parameters such as cur- 
rent density, depth of discharge, electrolyte composition, and stor- 
age time and temperature on the storage chemistry of the battery 
remain to be assessed. 


16328 (AD-A—147008/7/XAB) Polyphosphazene solid 
electrolytes. Interim technical report. Blonsky, P.M.; Shriver, 
D.F.; Austin, P.; Allcock, H.R. (Northwestern Univ., Ev- 
anston, IL (USA)). 1 Oct 1984. 9p. (TR—009). NTIS, PC 
A02/MF AOl1. 

The phosphazene polymer (NP(OC,H,0C,H,OCHs)n, 
MEEP, was synthesized and amorphous solvent-free salt complexes 
were performed with LiSO;CF:, NaSOsCFs, Sr(SOsCFs)z, and 
AgSO3CF3. A material with the composition (LiSO3CF3)0.25. 
MEEP has a conductivity of .00008 ohm/cm at 30 C, which is 
much higher than corresponding poly (ethylene oxide) complexes. 
The phosphazene electrolytes are promising materials for ambient- 
temperature high-energy-density batteries. 


16329 (EPRI-EM—3631-SR) DOE/EPRI beta (sodium- 
sulfur) battery workshop V: Sudsworth, J.L. 
(ed.). (Electric Power Research Inst., Palo Alto, CA oe 
ng R and D Ltd., Sinfin, Derby (UK); USDOE, W: 

m, DC). Dec 1984. 750p. (CONF-8310241—). NTIS, PC 
‘A99/ME AOl; 1 - Research Reports Center, P.O. Box 
50490, Palo Alto, CA 94303 $56.50; GPO Dep. File 
Number DE85006947. 

From DOE/EPRI beta battery workshop; Washington, DC, 
USA (18 Oct 1983). 
Separate abstracts were prepared for 48 papers in this con- 
ference proceedings. Two other papers had been previously in- 
dexed for EDB. (LEW) 


16330 (GEPP-TIS—858a) Robotic thermal battery pellet 
fabrication. Kimbler, D.L.; Townsend, A.S.; Walton, R.D.; 
Jones, C.W. (General Electric Co., Largo, FL (USA). Neu- 
tron Devices — 1 Mar 1985. Contract AC04- 
76DP00656. 57 S, PC A04/MF A01; GPO Dep. File 
Number DE8 755. 

Thermal battery manufacturing at the General Electric Neu- 
tron Devices Department (GEND) is a sequence of operations in- 
volving materials processing, component manufacture, and assem- 
bly. These operations, for the most part, have been manually per- 
formed although some operations have been computer- or fixture- 
assisted. The high labor intensity and the need for process consist- 
ency in these operations made the conversion to a robotic work 





cell appealing in that it could increase productivity while allowing 
the reassignment of highly-trained workers to other duties. An 
Alpha robot (Microbot, Inc.) was coupled with a Hewlett-Packard 
HP-9816 microcomputer, and custom software was developed to 
control the thermal battery manufacturing process. The software 
provided a menu-driven main program with feedback at virtually 
every step to allow technicians with little or no computer experi- 
ence to operate the system. Previously, one or two workers were 
assigned to each of several industrial presses used in the manufac- 
ture of thermal batteries. With the introduction of a robotic opera- 
tor and a microcomputer process control, one worker alone could 
support two to three presses, thus freeing as many as five workers 
to be assigned to other labor intensive duties. The production rate 
of the robotic work cell was approximately the same as the manual 
method, but the consistency of production and yield showed signifi- 
cant improvement. 


16331 (LBL—18710) Degradation phenomena in solid 
electrolytes. Hitchcock, D.C. (Lawrence Berkeley Lab., CA 
(USA)). Nov 1984. Contract AC03-76SF00098. 183p. NTIS, 
PC A09/MF AO1; 1; GPO Dep. File Number DE85007066. 

The critical current density above which degradation occurs 
in beta-alumina has been determined by means of acoustic emissions 
tests on sodium/sulfur cells. Cells were tested by passing a current 
which increased linearly with time, as the stress or strain is in- 
creased in mechanical testing. The critical current density was 
found to depend on the rate of increase of the current density, indi- 
cating that some type of time dependent degradation is occurring. 
Microstructural investigation of used electrolytes showed some dis- 
solution of electrolyte from inside cracks, and some used electro- 
lytes had a degraded layer on the sodium exit surface, again indicat- 
ing some type of time dependent attack. The degradation is attrib- 
uted to mechanical cracking due to Poiseuille pressure as sodium 
flows out of surface flaws during charging at high current density. 
At low current density, long time chemical attack due to changes 
in the composition of the sodium electrode becomes important. 
Crack velocity as a function of crack length and current density is 
estimated for this stress corrosion. 


16332 (PB—85-114312/XAB) Electrical and thermal per- 
charging and 


formance during a Phase 1 gel cell 
battery. Final report. Nowak, D. (Aerospace Corp., Wash- 
— DC (USA)). 23 Jul 1984. Sip. NTIS, PC, A04/MF 


Also pub. as Alabama Univ., Huntsville, Kenneth E. John- 
son Environmental and Energy Center rept. no. UAH-408. 

Tests were performed on a 96V immobilized-electrolyte 
sealed lead-acid battery pack. The test battery was comprised of 
Globe GC-6-1500 battery modules. The tests objectives were to (1) 
assess the nature and extent of problems encounted by the test bat- 
tery at various operating temperatures, and to (2) provide an engi- 
neering data base to help eliminate the identified problems. The 
performance of the test battery was comparable to flooded-electro- 
lyte golfcart batteries. The performance of the test battery, over 
operating temperatures of 0 to 130 F, indicated that it could per- 
form satisfactorily in electric vehicles, and yield about 10% less ve- 
hicle range than high-performance flooded electric vehicle batter- 
ies. 


—_ (SAND—84-7176C) Multikilowatt hydrogen-nickel 

oxide battery system. Dunlop, J.D. (COMSAT Labs., 
Clarksburg, MD (USA)). 1984. Contract ‘A.C04-76DP00789. 
26p. NTIS, PC A03/MF A011; 1; GPO Dep. File Number 
DE85003339. 


A new development program has resulted from a favorable 
assessment of the technology potential of the He-NiO battery for 
terrestrial applications. This program uses a multicell design ap- 
proach that differs significantly from the aerospace individual pres- 
sure vessel design. A number of experimental 100-Ah cells were 
built to evaluate the new design concepts and components, and re- 
sults from these experimental cells provided the input needed for a 
multicell battery design. Several experimental 100-Ah cells and one 
6-cell battery were delivered to Sandia National Laboratories for 
life testing. 
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16334 Techniques of mass-transfer measurement in elec- 
trochemical reactors. Selman, J.R. (Illinois Inst. of Tech., 
Chicago). AIChE (American Institute of Chemical Engineers) 
Symposium Series; 77: No. 204, 88-102(1981). Contract 
AC02-77ER04445. 

Various techniques suitable for measuring mass-transfer rates 
in electrochemical processes are reviewed. The limiting-current 
technique is especially convenient in systems with free convection. 
The concept of an effective diffusivity applicable to electrochemi- 
cal systems is discussed. Detailed attention is given to in situ meth- 
ods for industrial-type cells, to convection by gas lift, and to porous 
flow-through reactors. 
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16335 (DOE/S—0010(84), pp 163-175) Energy informa- 
tion. Sep 1984. NTIS, PC All/MF AOl. File Number 
DE85000347. 

In Secre of Energy annual rt to Congress. 

When renee as the feo Information Administra- 
tion (EIA) as part of the Department of Energy in 1977, EIA in- 
herited the work and the personnel of parts of three predecessor 
agencies. EIA assumed responsibility for collecting, assembling, 
evaluating, analyzing, and disseminating energy information and 
projects for nearly 200 annual publications. The data collecting and 
reporting activities of the EIA are discussed. 


2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 15682, 15683, 15684, 15685, 15853, 16453, 
16476, 16477 


16336 (ESC-WR—84-10) Energy saving by the consum- 
ers: the efficiency of some political instruments. Midden, 
C.J.H. (Stichting Energieonderzoek Centrum Nederland, 
Petten. Energie Studie Centrum). May 1984. 3lp. (in 
Dutch). ECN, P.O. Box 1, 1755 ZG Petten, Netherlands. 
Energy conservation can be affected by technical improve- 
ment and by changing the human behavior. The human behavior is 
strongly influenced by the social and cultural environment, educa- 
tion and income class. To explain human behavior one can make 
use of the attitude-behavior models, based on known or supposed 
behavior of human beings, as their own thoughts (what do I think 
of it), social considerations (what do others think of it), habits (not 
always rational), and sometimes skill (thermal insulation of dwell- 
ings is not done by awkward people). Energy saving behavior can 
also be influenced by economic factors (loans, subsidies and premi- 
ums), sufficient information and a sensible energy policy. A fre- 
quently executed feedback is necessary for control and checking. 


16337 Economics of energy conservation in developing 
countries and analysis of investment incentives. Anandalin- 
gam, G. (Brookhaven National Lab., Upton, NY). Natural 
Resources Forum; 8: No. 4, 327-341(Oct 1984). 

This paper analyzes the economics of energy conservation in 
developing countries, compares the cost of energy conservation 
with the cost of enhancing domestic energy supply, and examines 
the effect of government investment incentive policies on the finan- 
cial feasibility of energy conservation projects. A representative 
sample of 21 projects from six Indian industries shows that invest- 
ing in energy conservation is more economical to a country than 
investing in domestic energy supply. Moreover, the nature of the 
conservation effort, i.e., housekeeping improvements, waste heat re- 
covery, or process change, is more important in determining the ec- 
onomics of energy conservation than is the type of industry. Analy- 
sis of government investment incentives shows that most of them 
are effective in making uneconomical energy conservation projects 
financially feasible and that the most effective incentive for the pri- 





vate investor to invest in energy conservation is the removal of fuel 
subsidies. 16 references, 3 figures, 9 tables. 


16338 Income redistribution and the effects of five local 
taxes in a small region. Jones, D.W.; Morrow-Jones, C.R. 
(Oak Ridge National Lab., TN). Papers of the Regional Sci- 
ence Association; 53: 137-158(1983). 

The economy of a small region is modeled as an eighteen 
equation system describing production, consumption, income distri- 
bution, factor supply, and a government sector. The government 
uses five different taxes independently to collect tax revenue equal 
to 20% of what land rents would be in an untaxed equilibrium. The 
revenue from each tax is redistributed to local residents according 
to five different plans. The distribution of the tax revenue, as well 
as the type of tax, generates distinct patterns of impacts on regional 
population, capital stock and production structure, wages, rents and 
incidence of the tax 


16339 Computerized cost-effectiveness model for energy- 
production systems under an inflationary environment. 
Mallik, A.K. (West Virginia Univ., Morgantown). Cost En- 
gineering (Morgantown, West Virginia); 24: No. 3, 155- 
161(Jun 1982). 

A cost effectiveness model for economic evaluation of 
energy production systems (CEEPS) was developed and coded in 
FORTRAN. The CEEPS program develops a unit price profile for 
the return on the equity investment using the minimum required 
revenue criteria with separate inflation factors for materials, labor 
and overhead costs. CEEPS produces terminal output as well as 
hard copy output, and the input is fully interactive. The program 
can be used for single investment analysis or comparing multiple al- 
ternatives. In a real life example, CEEPS is applied for pricing 1000 
pounds of steam using Atmospheric Fluidized Bed coal combustion 
boilers. CEEPs also accepts the new method of depreciation - the 
Accelerated Cost Recovery System (ACRS) - as well as the old de- 
preciation methods. 


2903 Environment, Health, And Safety 


REFER ALSO TO CITATION(S) 15691, 15877, 16091, 16437, 16445, 16969, 
16981, 16991, 17026, 17075, 17168 


16340 (BNL—35463) Overview of risk analysis and its 
assessment for energy production and use. Hamilton, L.D. 
(Brookhaven National Lab., Upton, NY (USA)). Jun 1984. 
Contract AC02-76CH00016. 83p. NTIS, PC A05/MF AO}; 
1; GPO Dep. File Number DE85005861. 

This overview of risk assessment discusses the origins of the 
process, its scientific basis and terminology, and the methodology 
used in risk analyses. As an example, some occupational health 
costs of a decentralized photovoltaic energy system were estimated. 
77 references, 11 figures, 13 tables. (ACR) 


16341 (DOE/S—0010(84), pp 103-109) Environment, 
safety, and health. Sep 1984. NTIS, PC All/MF AO1. File 
Number DE85000347. 

In Secretary of Energy annual report to Congress. 

One of the DOE's goals is for all of its activities to be oper- 
ated in a safe, healthy, and environmentally sound manner. The En- 
vironment, Safety, and Health (ES & H) Program works to inde- 
pendently oversee and assess for the Secretary the compliance of 
other DOE programs with policies and standards set forth by Gov- 
ernment statute for the protection of the environment and Govern- 
ment property, and for the safety and health of the public and de- 
partmental employees. Three major efforts define this responsibility: 
(1) an effective level of environmental and health protection and 
safety is achieved for all DOE operating facilities; (2) an effective 
quality-assurance program is maintained throughout the DOE; and 
(3) the DOE complies with applicable environmental, safety, and 
health statutes and requirements related to implementing depart- 
mental actions. The DOE’s ES & H programs are described. 


29 ENERGY PLANNING AND POLICY 
2903 Environment, Health, And Safety 


= ee EPA could benefit from 

@ management information on Superfund en- 
Seema aathinth (General Accounting Office, Washington, 
DC (USA). Resources, Community and Economic Devel- 
opment Div.). 28 Dec 1984. 24p. General Accounting 
Office, P.O. Box 6015, Gaithersburg, MD 20760. File 
Number T185901 100. 

The Environmental Protection Agency maintains detailed 
Superfund enforcement information in individual files and has de- 
veloped information systems for reporting various categories of Su- 
perfund enforcement data. However, according to EPA enforce- 
ment officials, if the number of Superfund enforcement cases con- 
tinues to rise as projected, it will become increasingly beneficial for 
EPA program managers to maintain more comprehensive tracking 
information to help answer questions such as How long are differ- 
ent steps in the enforcement process taking and Are the time frames 
that have been set for the process being met. GAO recommends 
that EPA assess the feasibility of developing and maintaining a 
comprehensive Superfund enforcement management information 
system and, if cost effective, implement such a system. 


16343 (GAO/RCED—85-23) Department Energy 
acting to control hazardous wastes at its eerie, River nu- 
clear facilities. (General Accounting Office, Washington, 
DC (USA). Resources, Community and Economic Devel- 
opment Div.). 21 Nov 1984. 49p. General Accounting 
Office, P.O. Box 6015, Gaithersburg, MD 20760. File 
Number T1I85901096. 

Report to The Honorable Ernest F. Hollings, United States 
Senate. 

Since the Department of Energy’s (DOE’s) discovery in 
1981 that the groundwater beneath the fuel fabrication facility at its 
Savannah River Plant was contaminated with nonradioactive haz- 
ardous wastes, DOE has taken several steps to clean up the prob- 
lem and to prevent future environmental damage. There is no evi- 
dence that contaminants from small amounts of wastes reaching the 
deep Tuscaloosa Aquifer - a source of drinking water for much of 
the Southeast - have migrated offsite. DOE has implemented a 20- 
year plan to remove the wastes from the upper level groundwater. 
It has also begun to identify and monitor other waste disposal sites 
within the plant’s boundaries and has developed an environmental 
action plan that prioritizes work necessary to prevent future prob- 
lems. In addition, DOE has entered into formal agreements with 
the Environmental Protection Agency and the state of South Caro- 
lina to increase coordination on nonradioactive waste disposal mat- 
ters at the Savannah River Plant. 5 figures. 


16344 (NP—5900512) Water Science and Technology 
Board annual report 1983. (National Research Council, 
Washington, DC (USA). Water Science and Technology 
Board). 1984. 42p. NTIS, PC A03/MF AO1. File Number 
DE85900512. 

The Water Science and Technology Board provides a forum 
for consideration of issues involving US water resources. This 
report describes the board and its 1983 activities which include 
consideration of dam safety, urban water management and the Ni- 
agara River ice boom. (MF) 


16345 (PB—85-115178/XAB) EPA (Environmental Pro- 
tection Agency) method study 28, PCB’s (polychlorinated bi- 
phenyls) in oil. Project report, September 1981-May 1984. 
Sonchik, S.M.; Ronan, R.J. (Versar, Inc., Springfield, VA 
(USA)). Oct 1984. 91p. NTIS, PC A05/MF AOl. 

This report describes the experimental design and the results 
of the validation study for two analytical methods to detect poly- 
chlorinated byphenyls in oil. The methods analyzed for four PCB 
Aroclors (1016, 1242, 1254, and 1260), 2-chlorobiphenyl, and de- 
cachlorobiphenyl. The first method consisted of diluting the oil in 
hexane and analyzing by gas chromatography using an electrolytic 
conductivity detector in the separating with sulfuric acid extraction 
or with column chromatography, and analyzing by gas chromatog- 
raphy using an electron capture detector. Four oils types were used 
in this study: capacitor fluid, hydraulic fluid, transformer oil, and 
waste oil. Each oil was spiked at six concentration levels with com- 
prised three Youden pairs. Capacitor fluid was spiked with Aroclor 
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1016, hydraulic fluid with Aroclor 1242 and 2-chlorobiphenyl, 
transformer oil with Aroclor 1260 and decachlorobiphenyl, and 
waste oil with Aroclor 1254. Statistical analyses and conclusions 
presented in this report are based on analytical data obtained by 
eighteen participating laboratories and two volunteer laboratories. 
The two methods are assessed quantitatively with respect to the 
precision and accuracy that can be expected for each. In addition, 
various aspects of the methods are discussed, including such topics 
as method detection limits, sample stability interferences, and quali- 
tative assessment of the methods based upon comments by the par- 
ticipating laboratories. 


16346 (PB—85-116713/XAB) National Acid Precipata- 
tion Assessment Program annual report to the President and 
Congress (1983). (Interagency Task Force on Acid Precipi- 
tation, Washington, DC DCWUSA)). 1983. 7lp. NTIS, PC A04/ 
MF AOl1. 

See also PB83-215624. 

The goal of the National Acid Precipitation Assessment Pro- 
gram is to develop and progressively improve on an objective and 
comprehensive information base for use by decisionmakers. This 

statutory Annual Report to the President and Congress outlines the 
specific accomplishments of the National Program during the last 
year (FY 1983), summarizes the current state of scientific knowl- 
edge for decisionmakers, and describes the outlook for continued 
progress by the federally sponsored research effort on acid deposi- 
tion. Information on acid deposition has many different and impor- 
tant uses, and the National Program thus has a diverse clientele. 
Primary emphasis is, of course, on meeting the urgent needs of the 
Congress and Executive Branch decisionmakers who are charged 
with developing sound environmental policies for the Nation. Most 
attention in the public debate has focused on information relevant 


to determining regulatory policy about sulfur dioxide and, to a 
lesser degree, nitrogen oxide emissions. 


16347 a Methods/materials matrix 
of ultimate hazardous materi- 
ls Final repent, 15 Febnery 1971-7 Jely 1500. Mercer, 
B.W.; Dawson, G.W.; McNeese, J.A.; Baker, E.G. (Battelle- 
Northwest, Richland, WA (USA). Pacific Northwest Lab.). 
Oct 1984. 130p. NTIS, PC A07/MF AOl1. 

A study was undertaken to evaluate conventional and novel 
methods for the ultimate disposal of spilled or released hazardous 
substances. Disposal methods studied include incineration, pyroly- 

sis, landfilling, fixation, biological treatment, and chemical treat- 
aaa Applications of and problems associated with each of these 
disposal methods are discussed. Special emphasis is given to spills 
of highly toxic and persistent hazardous materials. An annotated 
matrix was prepared to provide a full assessment of conventional 
disposal options for each class of hazardous material and for mix- 
tures thereof. The hazardous materials are grouped according to 
physical/chemical properties and placed in juxtaposition with the 
form (liquid, sludge) or composition of the spill residue containing 
the hazardous material (e.g., mixtures with water, grass, sand, 
debris, etc.). The disposal options are priority-ranked for each 
given set of conditions. The annotation describes each disposal 
option and evaluates the influence of spill-situation parameters on 
the disposal method with regard to effectiveness, cost, safety, avail- 
I ne ee es SOS See Caan We 
ards. Deficiencies in conventional disposal methods, such as secured 
landfills, are identified. An amended matrix, which supplements the 
matrix based solely on conventional methods, includes novel dispos- 
al methods that show strong potential for filling some of the gaps in 
existing disposal technology. 


(PB—85-117059/XAB) Assessment of hazardous- 


report, September May 
; Haro, M.; Fargo, L. (Multidisciplinary 
‘Zy vironmental Systems and Applications, Tor- 
ry CA (USA)). Nov 1984. 314p. NTIS, PC A1l4/MF 


The available data were gathered for a large number of case 
studies of hazardous waste surface impoundments (SI). Actual and 
projected performances were compared. This collection, analysis 
and dissemination of the accumulated experience can contribute sig- 
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nificantly to improving SI design, construction and operation. Nine 
facilities were reviewed and assessed. They represent a range of in- 
dustries, waste types and volumes, ages, environmental settings, 
liner types and designs, and systems for leak detection and ground- 
water monitoring. In addition, nine interviews were held with tech- 
nical experts in four consulting engineering firms, one waste man- 
agement company, one liner fabricator/installer, and regulatory 
agencies in three states. Based on case studies and professional opin- 
ions and experiences collected, recommendations for research and 
development are presented. 


(PB—85-121721/XAB) Remedial response at haz- 
ardous waste sites. report, November 1981-Novem- 
ber 1983. (Trans World Airlines, Inc., Kansas City, MO 
(USA)). Mar 1984. 99p. NTIS, PC A05/MF AO1. 

See also PB85-121739. Prepared in cooperation with JRB 
Associates, McLean, VA. 

In response to the threat to human health and the environ- 
ment posed by numerous uncontrolled hazardous waste sites across 
the country, new remedial action technologies are evolving and 
known technologies are being retrofitted and adapted for use in 
cleaning up these sites. This report identifies and assesses the vari- 
ous types of site-response activities that have been implemented, are 
in progress, or have been proposed to date at uncontrolled hazard- 
ous waste sites across the United States. A nationwide survey was 
conducted in which 395 uncontrolled hazardous waste sites across 
the U.S. were identified where some form of remedial action was 
planned, was presently ongoing, or has been completed. Each of 
these sites was assessed and the results are presented. Based on 
these survey findings, a total of 23 sites were selected for detailed 
case-study investigations (see PB—85-121739). 


16350 (PB—85-121739/XAB) Case studies 1-23: remedial 
response at hazardous waste sites. Report for November 1981- 
November 1983. (Trans World Airlines, Inc., Kansas City, 
MO (USA)). Mar 1984. 873p. NTIS, PC A99/MF E04. 

See also PB85-121721. Prepared in cooperation with JRB 
Associates, Inc., McLean, VA. 

Based on survey findings in PB—85-121721, a total of 23 
sites were selected for detailed case study investigations. These 
case-study reports include extensive discussions of the remedial re- 
sponses at each of the 23 sites with respect to technology, cost, and 
institutional framework. Technological, cost, and institutional data 
for the 23 case-study sites are summarized in several user guidance 
indices. 


(PNL-SA—12773) Economic analysis: the National 
Acid Precipitation Assessment Program. Currie, J.W.; Moe, 
R.J.; Nesse, R.J. (Pacific Northwest Labs., Richland, WA 
(USA)). Dec 1984. Contract AC06-76RL01830. Sip. 
(CONF-841232—1). btn PC A04/MF AOI; 1; GPO Dep. 
File Number DE85007152. 

From Acid rain--economic assessment conference; Washing- 
ton, DC, USA (4 Dec 1984). 

This paper reviews NAPAP’s economics research and as- 
sessment activities, with emphasis on benefit analysis, and discusses 
problems experienced in applying benefit estimation techniques to 
acid deposition policies. Finally, application of economics to a large 
multidisciplinary program focused on a phenomenon with large sci- 
entific uncertainties is discussed. 11 references, 7 figures. 


2904 Natural Resources 


REFER ALSO TO CITATION(S) 16344 


16352 (NP—5770162) Project funding, a financing tech- 
nique for new mining projects. Belka, H.G. (Technische 
Univ. Berlin (Germany, F.R.). Fachbereich Bergbau und 
Geowissenschaften). 4 Nov 1983. 198p. (In German). NTIS 
(US Sales Only), PC A09/MF AOl. File Number 
DE85770162. 

This work attempts to give an overall presentation of the 
foundations and linked contexts of project funding in mines based 
on the framework conditions for mining investments and the devel- 
opment of forms of finance in the mining industry. Both the indi- 
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vidual tods and the mechanisms of these financing techniques are 
analysed and the particular requirements placed on the technologi- 
cal and economic planning of projects financed in such a way are 
extrapolated. A detailed analysis of the possible ways of working 
out funding structures with the aid of a calculation model devel- 
oped within the framework of this work permits the assessment of 
processes of funding in order to find the funding structure best 
suited to a particular project. The aim of this work is to arrive at 
an evaluation from the individual results of the investigation as to 
how far this funding technique is suitable to make the necessary 
funding available for capital-intensive mining projects in the future. 
The work is concerned exclusively with the financing of new 
mining projects, because different financing conditions prevail for 
the extension of existing operations. Moreover, consideration was 
taken only of the finance for the investment expenditure for the 
erection of the plant and the necessary infrastructures, not of ex- 
penditure for prospecting and exploration of the deposits, because 
the problems of financing these things lie in another direction. 


16353 (PB—85-110674/XAB) Kentucky energy resource 
utilization program. Annual report, 1 July 1979-30 June 1980. 
Pettit, R. (Kentucky Univ., a (USA). Inst. for 
Mining and Minerals Researc h). _ 1980. 149p. 
(IMMR—80-055). NTIS, PC AUT MF A 1. 

Sponsored in part by Kentucky oe Cabinet, Lexington. 
See also PB-292949. 

Project report summaries on work conducted by the UK In- 
stitute for Mining and Minerals Research as part of the Kentucky 
Energy Resource Utilization Program under the auspices of the 
Kentucky Energy Cabinet (then Kentucky Department of Energy). 
Subject areas include H-Coal liquefaction, Solvent Refined Coal 
liquefaction, materials (metallurgy) research, catalysis, product anal- 
ysis and upgrading, oil shale, coal gasification, fluidized bed com- 
bustion, mining and reclamation, and continuing education. 


16354 Strategic materials shortates: institutional and 
technical issues for the US. Maimoni, A.; Borg, I.Y. (Law- 
rence Livermore National Lab., CA). Mineral Processing 
and Technology Review; 1: 155-206(1983). 

Congress, the press, and technical publications have recently 
become interested in the implications of US dependence on imports 
for more than 20 nonfuel materials. Behind the renewed interest is 
the vulnerability of some of these materials to the sudden disrup- 
tions in price or supply that could arise because of cartels, wars, or 
policies to deny materials to Western nations. Market forces alone 
may not protect the vital or defense interests of the nation, and 
Government policies to mitigate against such disruptions may be in 
order. Such policies could include incentives to develop lower- 
grade resources, to carry out research aimed at improving recovery 
techniques for lower-grade or alternative ores, and to conduct re- 
search on materials fabrication, substitution and conservation. 
While short-term disruptions of supply are likely and could have 
substantial economic consequences, the future development of an 
industrial society does not appear to be jeopardized by mineral and 
metal shortages. This paper summarizes the institutional and techni- 
cal issues involved. 106 references, 6 figures, 12 tables. 


2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 15831, 15847, 15853, 15857, 15875, 15924, 
16361, 16400, 16406 


16355 (DOE/IR/10843—T1) People to people technology 
transfer in the Appalachian region project. Final progress 
report. (Appalachia-Science in the Public Interest, Living- 
ston, KY (USA)). 9 Jul 1980. Contract FG01-80IR 10843. 
6p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85007527. 

Progress and activities are reported in three fields: technolo- 
gy transfer (passive solar, alternative energy), policy-related efforts 
(public involvement in energy policy), and association develop- 
ment. (DLC) 
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16356 (DOE/S—0010(84), pp 79-93) Energy supporting 
research, ba 1984. NTIS, PC ‘ALL/MF A0Ol1. File Number 


DE8500034 
In Secretary of Energy annual oon. 
Better health and improved ity of life for all, vigorous 


economic growth, national security, and space exploration involve 
technological advances that depend on basic research. The princi- 
pal product of this research is knowledge, the foundation from 
which new ideas and concepts emerge and on which important de- 
cisions can be made. Federal support of this scientific research is 
particularly important because basic research requires long-term 
commitments and large amounts of money and offers no assurance 
of success or early economic reward. These are all factors that 
offer little incentive for private sector support. The DOE’s basic 
scientific research programs, carried out primarily by scientists at 
national laboratories and universities, are described. 


16357 Federal energy sources on-line. Panke, M. Geo- 
thermal Energy Magazine; 12: No. 6, 10-13(Jun 1984). 

This paper outlines various U.S. government on-line data- 
bases covering energy. In particular, the NTIS, GPO, CSIN and 
EDB files are discussed. It is pointed out the the DOE’s EDB is 
the world’s largest on line bibliographic file on energy with over 2 
million citations nearly half of which are from journals. It is point- 
ed out that these databases are very important for policymakers and 
planners in the R and D community considering the information 
proliferation. 


2906 Nuclear Energy 


REFER ALSO TO CITATION(S) 15682, 15756, 15762, 15808, 16380, 16964 


16358 (CRBRP—5007157) Clinch River Breeder Reactor 
Project. Final report. (Breeder Reactor Corp., FAO © 
™ HUSA). Jan 1985. 48p. NTIS, PC A03/MF AOl; 
GPO Dep. File Number DE85007 157. 

This report is intended to serve two purposes. One is to pro- 
vide a history of the Clinch River Breeder Reactor Plant project in 
the context of other significant events leading up to development of 
the liquid metal fast breeder reactor: The other purpose is to sum- 
marize the project's principal technological contributions to the 
international library of knowledge on this major energy conversion 
concept. Our hope is that this report may prove useful to others 
involved in future development of breeder reactor plants through- 
out the world. 


16359 (DOE/S—0010(84), pp 59-69) Nuclear energy. 
Sep 1984. NTIS, PC All/MF A0Ol. File Number 
DE85000347. 

In Secretary of Energy annual report to Congress. 

Nuclear power as an important option for ensuring reliable 
and adequate electricity supply in the United States and the rest of 
the world is discussed. Nuclear energy has amply demonstrated its 
value. Its economics are on a par with those of coal and substantial- 
ly more favorable than those of oil or gas. In 1983, three new nu- 
clear powerplants achieved commercial operation, increasing the 
annual US output of nuclear-generated electricity to nearly 300 bil- 
lion kilowatt-hours, or approximately 13% of total domestic electri- 
cal generation. Recently, the nuclear industry has experienced some 
serious setbacks. Six plants were canceled in 1983, and another four 
were either canceled or indefinitely deferred in the first quarter of 
1984. Furthermore, no new plants have been ordered since 1978. 
The status of the nuclear power industry in the USA is discussed. 


16360 (DOE/S—0010(84), pp 71-77) Civilian radioactive 
waste it. Sep 1984. NTIS, PC Al1l/MF A0O1. File 
Number DE85000347. 

In Secretary of Energy annual report to Congress. 

The safe management of high-level radioactive waste and 
spent nuclear fuel has been a matter of national concern for many 
years. Electric utilities have accumulated more than 10,000 metric 
tons of spent nuclear fuel, and it is estimated that by the end of the 
century there will be more than 40,000 metric tons of spent nuclear 
fuel in the United States requiring either a substantial expansion of 
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storage capacity or a safe means of disposal. The DOE program for 
the management of radioactive waste is discussed. 


16361 ent Pp 95-102) General sciences. 
- 1984. NTIS, PC AOl. File Number 
DE85000347. 


In Secretary of Energy annual report to Congress. 

The DOE provides approximately 90% of the Nation's fund- 
ate een a re eee The 

HENP Programs emphasize experimental research using the unique 
facilities at DOE multiprogram laboratories, single-purpose labora- 
tories, and dedicated on-campus facilities at leading universities. Im- 
pressive advances have been made in these fields during the past 
three decades, reflected in part by the fact that US researchers 
working in these areas have won 6 Nobel Prizes in the last 8 years 
and 16 in the last 25 years. These advances are reviewed. 


16962 (DOE/S—0010(84), pp 137-141) Nuclear non-pro- 
liferation. Sep 1984. NTIS, PC All/MF AOI. File Number 


DE85000347. 

In Secretary of Energy annual report to Congress. 
DOE's nuclear aoneniivadtion responsibilities are defined 
by the provisions of the Atomic Energy Act of 1954, as amended, 
and of the Nuclear Non-Proliferation Act of 1978 (NNPA). The 
ee ee 

technical assistance to the Department of State in negotiating agree- 

ments for civil cooperation in the peaceful uses of nuclear energy 
with other countries and international organizations; (2) join with 
other agencies to reach executive branch judgments with respect to 
the issuance of export licenses by the Nuclear Regulatory Commis- 
ees as “eng gona Nag arrangements 

with other agencies as required by the Nuclear Non-Proliferation 

Act; (4) control the distribution of special nuclear materials, com- 
ponents, equipment, and nuclear technology exports; (5) participate 
in bilateral and multilateral cooperation with foreign governments 
and organizations to promote the peaceful uses of nuclear energy; 
and (6) act as a primary technical resource with respect to US par- 
ticipation in the International Atomic Energy Agency. 


16363 (DOE/S—0010(84), PP. 143-161) Defense. Sep 
1984. NTIS, PC Al1/MF AO1. File Number DE85000347. 

In Secretary of Energy annual report to Congress. 

The DOE's defense activities continued to expand during 
1983 to meet the requirements of national security. These activities 
include the research, development, testing, and manufacture of all 
US nuclear weapons; the production of all nuclear materials needed 
for the weapons program; and the management of defense-related 
nuclear wastes. Activities also include developing inertial confine- 
ment fusion to support military needs; protecting and safeguarding 
DOE's nuclear materials and facilities; verifying international arms 
control agreements and controlling sensitive technology transfers; 
and controlling the dissemination of classified information. In coop- 
eration with the Department of the Navy, DOE also develops nu- 
clear ship-propulsion systems. 


16364 Nonproliferation and the IAEA. Kouts, H. 
(Brookhaven National Laboratory, Upton, NY 11973). 
Transactions of the American Nuclear Society; 417: 40- 
41(1984). (CONF-841105—). 

From Joint meeting of the American Nuclear Society and 
— Industrial Forum; Washington, DC, USA (11 Nov 
1 f 


2908 Waste Heat Utilization 


REFER ALSO TO CITATION(S) 15634, 15874, 16372, 16476, 16477, 16497 


16365 (NP—5770152) Cost functions for production, 
transport and distribution of district heat. Tietz, H.P.; Oces- 
terle, A. (Karlsruhe Univ. (T.H.) (Germany, F.R.). Inst. 
fuer Staedtebau und iy 1983. ; 
German). NTIS (US Sales Only), PC A0S/MF AO1. File 
Number DE85770152. 

In view of the fact that the plant components are completely 
different and thus result in completely different cost factors, the 
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components are investigated separately, and cost functions for heat 
generation and heat transport (main distributing system and inter- 
mediate distributing system) are established as well as the absolute 
cost of sub-distribution in different settlement areas. The cost of 
heat generation and transport are presented as a function of the 
heat quantity and thermal power determining the dimensions. The 
costs of sub-distribution are related to the size and use of the supply 
area (with defined settlement types). After a description of the vari- 
ous plant components, the costs are determined assuming realistic 
standard values for the single influencing parameters. In concrete 
cases, cost calculations may also be carried out using the real values 
of the case in question. 


16366 (NP—5900646) Renewable energy: cogeneration. 
(Florida Governor's Energy Office, ‘Tae (USA)). 
Feb 1985. 22p. Governor's Energy Office, The Capitol, Tal- 
lahassee, FL 32301. File Number T185900646. 

Cogeneration, a decentralized power system that allows the 
combined production and use of electricity and steam or hot water, 
is meeting the energy needs of many Florida industrial and com- 
mercial firms - thereby helping to avoid the construction of costly 
utility power plants. There are at least 36 operating cogeneration 
units in Florida, representing a total electrical generating capacity 
of 765 megawatts (roughly the size of one of Florida's largest coal 
or nuclear plants) and ranging in size from several hundred kilo- 
watts to 100 megawatts in capacity. In addition, 410 megawatts of 
cogeneration are in advanced planning stages. While large scale in- 
dustrial plants such as the pulp and paper and phosphate industries 
are the most common users of cogeneration, the trend is now ex- 
panding to include smaller-scale packaged systems for schools, hos- 
pitals, offices and even multifamily residences. The increased 
energy efficiency of cogeneration results in its most attractive bene- 
fit - the displacing of the need to purchase electricity. However, be- 
cause of the importance of waste heat to the feasibility of cogenera- 
tion, it is important that both the thermal and electrical needs of the 
potential cogenerator be assessed. If the electric demand occurs 
when there is little heating or cooling load, then there will be few 
benefits to cogeneration. Florida is in a unique position to promote 
cogeneration because high electric rates enhance the feasibility of 
energy alternatives. Whether in heavy industry, fast food restau- 
rants, hospitals, or government buildings, cogeneration will be in- 
creasingly important in Florida's energy future. 18 references. 


2910 Conservation 


REFER ALSO TO CITATION(S) 15976, 16336, 16337, 16380, 16421, 16432, 
16437, 16443, 16445, 16447, 16453, 16464, 16499, 16500 


16367 (DOE/NBM—5007297) Evaluation of the State 
Energy Conservation Program from program initiation to 
September 1978. Final report. Grossmann, J.R.; Heller, J.N. 
SA and Environmental Analysis, Inc., Arlington, VA 

SA). 30 Nov 1979. 232p. NTIS, ’ PC Al 1/MF AOI; 1; 
GPO Dep. File Number DE85007297. 

The State Energy Conservation Program (SECP) was estab- 
lished on December 22, 1975, by the Energy Policy and Conserva- 
tion Act (EPCA), which created the base program. The enabling 
legislation, Part C of Title III of the Act, was subsequently amend- 
ed on August 14, 1976, by Part D of Title IV of the Energy Con- 
servation and Production Act (ECPA), which created the supple- 
mental program. The overall goal of the legislation was to obtain at 
least a 5% reduction in projected 1980 energy consumption. The 
program was designed to promote energy conservation and to 
reduce the growth rate of energy demand by enabling the states to 
develop and implement their own conservation programs. The base 
and supplemental programs required states to implement eight pro- 
grams which are listed. During 1978, Energy and Environmental 
Analysis, Inc., under contract to the Office of State Grant Pro- 
grams (OSGP), conducted an independent evaluation of the imple- 
mentation of the State Energy Conservation Program from the pro- 
gram initiation to September 1978. The purpose of this effort was 
to evaluate the operating effectiveness of state energy conservation 
activities and recommend program improvements. Effectiveness is 
defined as the ability to reach program objectives as required by 
the original legislation and the guidelines as set forth by DOE. The 
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evaluation was based upon information collected from April to De- 
cember of 1978. This document is the final report of the evaluation 
team. 


16368 en nat sero arg Institutional Conservation 
Program: monitoring/evaluation. Final report. (Environmen- 
tal Concern, Inc., nc, Spokane, WA (USA); Gerard (Thomas 
Spokane, WA (USA)). Jan 1983. 
oo PC Al2/MF AOI; 


J.) and Associates, 
Contract AC06-82RL10380. 2 
1; GPO Dep. File Number DE8 
The purpose of this report is to present an analysis of the 
Institutional Conservation Program (ICP) in Washington, Oregon, 
and Alaska. Problems associated with the administration of this 
program are addressed. There are three basic problems with the 
ICP as a whole that will be discussed in the following pages. These 
basic problems are: (1) program design, (2) program confusion, and 
(3) deviations from program requirements. Specific problem exam- 
ples and suggestions for possible solutions will be discussed later in 
the report. Discussion will address various specific aspects of the 
program such as: Preliminary Energy Audit (PEA), Energy Audit 
(BA), TA Study, Grant Application, federal information (regula- 
tions, requirements, general program information, etc.), Federal/ 
State Energy Offices administration of the program (i.e. evaluation 
of grant application, follow-up work, etc.), grantee and analysts’ re- 
actions to working with the program. (DMC) 


16369 ee pp 13-26) Energy conserva- 
tion. 1984. NTIS, PC All/MF AOl1. File Number 
DE8 347. 

In Secretary of Energy annual report to Congress. 

Energy conservation continues to play an important role in 
improving the Nation’s energy and economic efficiency. Since 
1973, the amount of energy required to produce a constant dollar 
of gross national product has declined by more than 20%. Total 
domestic energy consumption in 1983 was actually less than it was 
in 1973, and far below what it would have been had pre-1973 
trends continued. At the same time, economic output continued to 
expand at an average rate of about 2.5% per year. Improvements in 
energy efficiency after 1973 are estimated to have accounted for 
about 14 quads of reduced growth in energy demand in 1982 and 
for about 60 quads of cumulative energy savings over the past 10 
years. Hence, energy conservation may be viewed as a significant 
energy resource. Conservation plays a prominent role in overall na- 
tional energy policy and is a critical element of a balanced and di- 
verse energy resource system. Continued developments in energy 
conservation create important opportunities for further improving 
energy and economic productivity and for advancing the Nation's 
competitive position in technology leadership and international 
trade. 


16370 (PB—85-115855/XAB) Energy trends and policy 
impacts in seven countries. Klingberg, T.; Wickman, K. (Sta- 
tens Inst. foer Byggnadsforskning, Gaevle (Sweden)). 1984. 
72p. NTIS, PC E04/MF E01. 

Within the framework of the Consumer Energy Conserva- 
tion Policies Project (CECP-project) statistics for 1970-80 from 
eight countries have been compiled. In this report data from seven 
of these, namely the Federal Republic of Germany (FRG), France, 
Greece, the Netherlands, Sweden, the United Kingdom and USA 
are discussed and analyzed. After a brief overview of the energy 
conservation policies of the seven countries, the structure and de- 
velopment of energy use are discussed. Price changes and the gen- 
eral economic development are analyzed as influencing factors 
upon the energy consumption level. 


16371 (PNL—5410) Recent trends in energy research and 
development expenditures. Moe, R.J.; Kee, J.R.; Lackey, 
K.C.; Cronin, F.J. (Pacific Northwest. Labs., Richland, WA 
(USA)). Feb 1985. Contract AC06-76RL01830. 75p. NTIS, 
PC A04/MF AOI; 1; GPO Dep. File Number DE85007466. 

Objective of this report is to analyze recent trends in indus- 
trial research and development (R & D) spending. Emphasis is on 
energy and energy conservation R & D expenditures. This objec- 
tive was achieved by performing two tasks. The first task was to 
collect and assemble data on industrial R & D expenditures in the 
US from the National Science Foundation (NSF), Office of Indus- 
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trial Studies. The second task was to graphically and numerically 
analyze recent trends in total, -related, and energy conserva- 
tion R & D expenditures. Total R & D and energy R & D expendi- 
tures for the period 1975 to 1982 were analyzed for each of nine 
industries: chemicals, 


tion, for all three types of R & D, trends in expenditures for all 


16372 New directions in energy technology. Atlanta, GA; 
The Fairmont Press, Inc. (1985). 515p. (CONF-841104_-) 
The Fairmont Press, Inc., P.O. Box 14227, Atlanta, GA 
30324 $45.00. File Number 7185006392. 


From 7. world energy engineering congress; Atlanta, GA, 


USA (27 Nov 1984). 

The papers in this volume are based upon presentations 
made at the 7th World Energy 
27-30, 1984. The Congress was by 
Energy Engineers and supported by the United States Department 
of Energy, Office of Industrial Programs. The sharing of informa- 
tion is essential to the continued growth of the energy profession. 
AEE is proud to have played a major role in sponsoring this im- 
portant conference. The symposium covered all aspects of energy 
engineering and management methodologies which are now being 
applied. Cogeneration is considered one of the fast-growing energy 
technology fields and major aspects of cogeneration planning, case 


such as photovoltaics, fuel cells and renewable energy sources were 
covered. Strategic planning considerations must be taken into ac- 
count and microcomputers applied to energy management. It is 
hoped that this comprehensive collection of state-of-the-art applica- 
tions will serve as a valuable tool for the dissemination of informa- 
tion to the professional community. Ninety-one papers have been 
entered individually into EDB and ERA. (LTN) 


2920 Supply, Demand, And Forecasting 
REFER ALSO TO CITATION(S) 15941, 16335, 16397, 16398, 16407, 16441 


16373 (DOE/S—0010(84), pp 121-127) Emergency pre- 
paredness. Sep 1984. NTIS, PC Al1/MF AO1. File ober 
DE85000347. 

In Secretary of Energy annual report to Congress. 

The United States is better prepared today to respond to an 
energy emergency than it has been at any time in recent history. 
Not only has our vulnerability to such an emergency been reduced, 
but our capability to respond, should an emergency occur, has been 
increased significantly in the past 3 years. Several factors account 
for this improved position, including a tripling of the Strategic Pe- 
troleum Reserve, elimination of Government oil allocation regula- 
tions, decreased US oil imports, reduced US dependence on sup- 
plies from Arab OPEC members, and increased worldwide excess 
production capacity. The DOE’s energy emergency policies and 
programs are discussed. 


16374 Energy in Western Europe. Taylor, E.; Davey, 
W.G. (Los Alamos National Lab., NM). Energy Policy; 12: 
No. 4, 409-424(Dec 1984). 

Western Europe is exceptionally dependent on imports for 
its energy supplies and accounts for about half the world’s energy 
imports. Although the countries of the region have widely differing 
energy policies, they all share the fundamental policy objectives of 
reducing energy cost and, particularly, minimizing oil imports as 
well as diversifying sources. Although projections of future use are 
notoriously unreliable, there is a projected reliance upon imports in 
the year 2000 for over 50% of fossil fuel needs. Thus, continued 
firm programs and policies are essential to meet this challenge. 2 
figures. 
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2930 Policy, Legislation, And Regulation 


eo TO CITATION(S) 16336, 16351, 16355, 16362, 16363, 16370, 


16375 an —_ out utility regula- 
tion: an examination of opportunities for interstate coopera- 
tion. Final report. Genzer, J. (National Governors’ Associa- 
tion, Washington, DC ae 8 Aug 1984. Contract FCO01- 
82PE70431. 8p. NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE85007102. 

This DOE funded project has succeeded in examining an ex- 
tremely complicated issue and proposing a consensus solution, 
which was the product of two years of intense research and discus- 
sion. In its review of electricity issues, the NGA Electric Utility 
Task Force found that the basic problem was structural in nature 
and stemmed from the limitations inherent in regulating a multi- 
state electric power delivery system through a state-by-state regula- 
tory system. We concluded that the existing state-by-state system 
coupled with inefficient FERC involvement, results in a number of 
conflicts between states in siting facilities, establishing the need for 
facilities, and in setting rates. More importantly, we found that 
many states lacked the capacity and regulatory reach necessary to 
assess the accuracy and effectiveness of load forecasts and resource 
acquisition plans prepared by the utilities. In addition, it was deter- 
mined that a number of opportunities for improved efficiency and 
long-term cost savings through interconnections, pooling, and 
wheeling were being missed because of the current regulatory 
structure. The Task Force determined that much could be gained 
by multi-state cooperation but that the decision on whether or not 
to participate should be left to each state. 


16376 (DOE/S—0010(84), pp 129-136) International 
programs. Sep 1984. NTIS, PC All/MF AOl1. File Number 
DE85000347. 


In Secretary of Energy annual rt to Sage. 

Readily available acaies of comae and stable prices charac- 
terized world energy markets in 1983. In real terms, energy costs in 
1983 were less than in 1982 and were markedly lower than in 1979. 
World petroleum prices declined as a result of adequate supplies, 
continued reduction in demand, improved energy efficiency, and 
low economic activity in certain countries. The use of coal and nu- 
clear energy continued to increase and contributed to low petrole- 
um demand. The DOE's activities in international energy areas are 
discussed. 


16377 | (DOE/S—0010(84), pp 177-179) Economic regula- 


tion. Sep 1984. NTIS, 
DE85000347. 
In Secretary of Energy annual report to Co 

The Economic R ry Administration ) was estab- 
lished to administer certain energy regulatory programs that result- 
ed from laws enacted by Congress in the 1970's, foremost of which 
was the Emergency Petroleum Allocation Act of 1973 (EPAA). 
EPAA was the basis for the oil pricing and allocation regulations 
that governed the petroleum industry until January 28, 1981, when 
price and allocation controls were removed from crude oil and pe- 
troleum products. Since decontrol, ERA’s primary activity has 
been to complete the Government's investigation of industry com- 
pliance with EPAA regulations and to bring enforcement actions, 
where appropriate. During the past 3 years, ERA has completed 
most of the investigative work, resolved many cases, and initiated 
litigation in matters not resolved by negotiated settlements. The re- 
maining work consists of the final stages of the preparation of un- 
finished cases for litigation and the litigation of cases already the 
subject of formal proceedings. 


16378 (DOE/S—0010(84), 181-219) Departmental ad- 
ministration. 1984. NTIS. PC Al1/MF AOl. File 
Number DE85000347. 

In of Energy annual rt to 

——— and aoe ab: a en 
that provides centralized policy direction, monitoring, control, and 
oversight on a departmentwide basis, as well as management and 
supporting services to DOE headquarters. These functions embrace 
various areas of responsibility, including organization and manage- 


PC All/MF AOl. File Number 


ERA-10/9 / 2234 


ment systems; personnel management; contractor industrial rela- 
tions; equal employment opportunity; automated data processing 
and telecommunications management; technical information; in- 
house energy management; program/project, construction, and fa- 
cility management; procurement and assistance management; and 
budget, accounting, and fiscal management. 


16379 (NP—5770161) Don't forget the energy. Kohn, M. 
(Energieszene im Zwielicht (Switzerland)). 1984. 28p. (In 
German). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE85770161. 

Lecture presented to Zuercher Volkswirtschaftliche Gesell- 
schaft, March 21, 1984. 

Approaches to future developments in energy supply are 
shown in a ten-year review of past problems in Switzerland. From 
past experiences, the demand for a continuous energy policy is 
drawn. The objectives of a number of initiatives from the popula- 
tion are explained, and the effects of their implementation from a 
critical point of view are pointed out with regard to the Swiss 
economy. 


2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 15532, 15533, 15648, 15648, 15649, 15681, 
aan py 15684, 15684, 15685, 15691, 15697, 15707, 15718, 15719, 15938, 


16380 (DOE/S—0010(84), pp 1-12) Secretary's state- 
ment. Sep 1984. NTIS, PC All/MF AOl1. File Number 
DE85000347. 

In Secretary of Energy annual report to Congress. 

In October 1983, President Reagan submitted to Congress 
the fourth National Energy Policy Plan (NEPP-IV). In it he 
spelled out this Administration's energy policy. The policy consists 
of a goal and strategies to achieve that goal. Together, they pro- 
vide a framework and focus for the full range of Federal energy 
programs. The goal is to achieve an adequate supply of energy at 
reasonable costs. That goal does not differ significantly from that of 
prior administrations nor, for that matter, of other countries. The 
goals and strategies of NEPP-IV are discussed. 


16381 (DOE/S—0010(84), pp 47-58) Fossil energy. Sep 
1984. NTIS, PC All/MF AO1. File Number DE85000347, 

In Secretary of Energy annual report to Congress. 

During 1983 and into 1984, the environmental issues associ- 
ated with using fossil fuels were given increased national attention. 
In response, DOE intensified its efforts to develop new, more envi- 
ronmentally acceptable technologies for producing energy from 
coal, petroleum, oil shale, and natural gas. New concepts for re- 
moving sulfur and nitrogen pollutants from the flue gases of coal 
combustion advanced to proof-of-concept testing at existing power- 
plants. Researchers also began studying ways to apply the fluidized- 
bed coal combustion process - a technique that removes potential 
pollutants inside the combustor - to a wide range of small oil- and 
natural gas-fueled industrial applications. Methods for cleaning coal 
at or near the mine prior to its combustion were improved; and 
new techniques were developed for using coal cleanly in associa- 
tion with fuel cells, diesel engines, gas turbines, and magnetohydro- 
dynamics. All of the research efforts of the US DOE in utilizing 
fossil fuels for the production of power are discussed. 


16382 (NP—5900744) Florida Energy Data: 1970-1983. 
(Florida Governor's Energy Office, Tallahassee (USA)). 
Dec 1984. 103p. State of Florida, Office of the Governer, 
301 Bryant Bldg., Tallahassee, FL 32301. File Number 
T185900744. 

This publication presents data on energy consumption by 
sector, and by fuel type, as well as information on development and 
use of renewable resources, oil and natural gas production, and 
prices for commonly used fuels in Florida. In addition, comparisons 
of energy consumption by sector and by type are presented for the 
US and Florida. While data are presented on an annual basis, se- 
lected monthly information may be obtained from the Governor's 
Energy Office. 10 figures, 83 tables. 
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16383 Low-rank coal: its present and future role in the 
United States. Sondreal, E.A.; Wiltsee, G.A. (US Depart- 
ment of Energy, Grand Forks University Station, Grand 
Forks, North Dakota). Annual Review of Energy; 9: 473- 
499(1984). 

Resources of low-rank coals in the United States are compa- 
rable in quantity to available resources of bituminous coals but are 
found primarily in the western part of the country. With the excep- 
tion of the Gulf region lignites, these coals are generally remote 
from major energy-consuming areas. In most cases, the relatively 
thick seams of low-rank coal found close to the surface can be 
strip-mined at a fraction of the cost required to produce US bitumi- 
nous coals. The importance of low-rank coal in the US energy 
system increased dramatically in the 1970s. This increase resulted 
from a combination of factors, including the escalating prices of oil 
and natural gas, the possibility of using low-rank coal to comply 
with clean-air regulations in some regions, the development of im- 
proved combustion technology, and the increased wheeling of 
power from region to region. Low-rank coals are noted for causing 
ash-related problems during combustion. However, the high alkali 
and low sulfur contents of many lowrank coals make them attrac- 
tive for reducing sulfur emissions without much addition of lime- 
stone or lime. Some low-rank coals are especially attractive for gas- 
ification and liquefaction and are likely to dominate the early devel- 
opment of synthetic fuels plants and coal gasification/combined- 
cycle utility power plants. With all these factors considered, the 
role of low-rank coals in the United States is likely to continue 
growing as process improvements are made. 


2950 Hydrogen And Synthetic Fuels 


REFER ALSO TO CITATION(S) 15714, 16516 
2960 Electric Power 
REFER ALSO TO CITATION(S) 16091, 16375 


16384 (DOE/CE—0046/1) Systems Research Program 
report. (USDOE Assistant Secretary for Conservation and 
Renewable Energy, Washington, DC. Electric Energy Sys- 
tems Div.). Dec 1984. 155p. NTIS, PC A08/MF AOI; 1; 
GPO Dep. File Number DE85006622. 

The purpose of this report is to describe the active and re- 
cently completed projects within the System Research Program of 
the Electric Energy Systems Division, US Department of Energy. 
This program addresses long-range systems oriented technical prob- 
lems facing electric energy systems. This report briefly describes 
these problems and the overall federal role in developing technolo- 
gy bases needed to resolve the problems. The report consists of 
fourteen chapters which describe the technical activities of the Sys- 
tems Research Program. The chapters cover the following areas: 
(1) dynamic security assessment; (2) emergency operating state con- 
trol; (3) restorative state control; (4) complex system stability; (5) 
system effectiveness; (6) generating plant control; (7) multiterminal 
HVDC systems; (8) operations scheduling; (9) simulation tools and 
modeling concepts; (10) large scale system structuring; (11) industry 
functional modeling; and (12) technology integration. (MOW) 


16385 (DOE/EIA—0226(84/11)) Electric Power Month- 
ly, November 1984, (USDOE Energy Information Adminis- 
tration, Washington, DC. Office “of ¢ Coal, Nuclear, Electric 
and Alternate Fuels). Feb 1985. 44p. NTIS, PC A03/MF 
A0l1 - GPO; GPO Dep. File Number DE85007268. 

During November 1984, net generation by electric utilities in 
the United States was 189,725 gigawatthours (GWh). On a year-to- 
date basis, net generation at the end of November 1984 was 5.5% 
higher than for the same period in 1983. In November 1984, coal 
accounted for 57.5% of all electricity produced, petroleum for 
4.9%, gas for 12.5%, hydroelectric power for 11.7%, nuclear 


power for 13.0%, with the remaining 0.4% from geothermal, wood, 
wind, waste, and solar. 
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16386 (DOE/EIA—0437(83)) Financial statistics of se- 
lected electric utilities, 1983. (USDOE Energy Information 
Administration, W DC. Office of Coal, Nuclear, 
Electric and Alternate Fuels). 21 Feb 1985. 976p. NTIS, PC 
A99/MF AOl1; 1 - GPO; GPO Dep. File Number 
DE85007648. 

The Financial Statistics of Selected Electric Utilities 
(FSSEU) is prepared by the Electric Power Division; Office of 
Coal, Nuclear, Electric and Alternate Fuels; Energy Information 

; US Department of Energy. The FSSEU provides 
information about electric power accounting and operations in a 
concise format to satisfy the needs of a wide variety of audiences. 
The publication is intended to serve electric utilities, industry, con- 
sumers, educational institutions, and government in recognition of 
the growing importance of energy planning in today’s society. 
There were 199 Class A and Class B companies in operation at the 
end of 1983. The uniformity of treatment accorded the companies’ 
statements in this report will generally permit ready comparison of 
items among the various utilities included in the compilations. The 
tabulated data include balance sheets; income and retained earnings 
statements; statements of changes in financial position; electric oper- 
ating revenues, sales, and customers by classes of service; electric 
operation and maintenance expenses; utility plant; physical quanti- 
ties; rates of return on electric utility rate base; rates of return on 
common equity; interest coverage and capitalization ratios; adver- 
tising and sales expenses; environmental protection facilities; and 
actual expenses incurred. 


16387 (DOE/RA/04934—1) Small scale hydropower pro- 
gram: legal and institutional aspects. Project monitor reports. 
Olson, R.A.; Brown, P.W.; Wilson, W.H.; Youmatz, V. 
(Franklin Pierce Law Center, Concord, NH (USA). Energy 
Law Inst.). Jan 1985. Contract AC07-78RA04934. 168p. 
NTIS, PC A08/MF AOl1; 1; GPO Dep. File Number 
DE85006290. 

This is the first in a series of bimonthly reports on the regu- 
latory and institutional factors affecting the small scale hydropower 
industry prepared by the Energy Law Institute (ELI) of the Frank- 
lin Pierce Law Center pursuant to the above noted contract with 
the US Department of Energy. The period of time covered by this 
initial report is from July, 1983 through September 30. The report 
is organized into five topic headings which cover the legal, regula- 
tory, institutional and financial aspects pertinent to the development 
of small scale hydropower facilities. The topic headings are: (1) 
Federal Energy Regulatory Commission (FERC) Activities; (2) En- 
vironmental Regulation; (3) Federal Resource Agencies; (4) State 
Electric Utility Regulatory Agencies, and (5) Tax and Finance 
issues. 


16388 (DOE/RG/10516—T1) Innovative Rates Program. 
Final narrative progress report, October 1, 1980-September 
30, 1982. (Wyoming Public Service Commission, Cheyenne 
(USA)). B Oct 1982. Contract FC01-80RG10516. 424p. 
NTIS, PC Al8/MF A0l; 1; GPO Dep. File Number 
DE85007354. 

The report sets forth the individual activities and subactivi- 
ties that were undertaken to establish methodologies for develop- 
ment and implementation of nondiscriminatory cogeneration rates. 
Work assignments of the Wyoming PSC contractors are complete. 
During the period, the contractors submitted a final copy of their 
Report on the Development of Nondiscriminatory Rates Applicable 
to Qualifying Cogeneration and Small Power Production Facilities. 
The Commission held generic hearings on September 23 and 24, 
1982 to develop criteria for equitable and nondiscriminatory rates, 
costs, and associated service condition. Copies of the notice of 
hearing and order requiring utilities to file avoided cost information 
and of the consultants prepared testimony and final report are in- 
cluded in appendices. A letter is also included in Appendix D 
which discusses the merits of the proposed computer application in 
the design of rates for cogeneration service. 


16389 (DOE/S—0010(84), pp 111-120) Energy produc- 
tion. — NTIS, PC Al1/MF AOl1. File Number 
DE8 7. 


In Secretary of Energy annual report to Congress. 
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The DOE supplies energy under two principal programs. It 
markets electricity generated by Federal hydroelectric installations, 
and it provides uranium enrichment services to meet domestic, for- 
eign, and US Government requirements. In addition, the DOE pro- 
duces and markets petroleum from the Naval Petroleum and Oil 
Shale Reserves. Electric power is sold at prices to recover produc- 
tion costs, including the return of capital with interest, and en- 
riched uranium is sold at prices established to offset some of the 
costs of providing these services. Gross energy production costs 
and revenues for both hydroelectric power marketing and uranium 
enrichment for 1983, 1984, and 1985 are given. 


16390 (EPRI-EA—3619-Vol.2) Case studies in technolo- 
gy choice. Volume 2. Puget Sound Power and Light Co. Final 
report. Keeney, R.L.; Sicherman, A. (Woodward-Clyde 
Consultants, Walnut Creek, CA (USA)). Jan 1985. 120p. 
Research Reports Center, Box 50490, Palo Alto, CA 94303 
$14.50. File Number T185920210. 

This report presents an illustrative case study using the 
EPRI technology choice model (TCM). This model is designed to 
help individual utilities choose technologies and explain their 
choices. It allows utilities to compare the technological, economic, 
and environmental effects of different technologies with 
management's evaluation of these effects. The study examines tech- 
nology choice complexities, including multiple objectives, uncer- 
tainties, and timing. 


16391 (EPRI-EA—3698-Vol.1) Hourly Electric-Load 
Model (HELM). Volume 1. Design, development, and demon- 
stration. Final report. Linder, K.F.; Dickson, C.T.; Inglis, 
M.R. (ICF, Inc., Washington, DC (USA)). Jan 1985. 196p. 
Research Reports Center, Box 50490, Palo Alto, CA 94303 
$17.50. File Number T185920225. 

The Hourly Electric-Load Model (HELM) forecasts hourly 
electric loads over the long term. It follows a structural approach 
in which class and system load shapes are developed by aggregat- 
ing component, end-use loads. HELM is flexible in terms of the 
amount and detail of inputs required and in terms of issues and con- 
ditions it is capable of analyzing. Standard and optional tables and 
plots describing the forecast results are HELM outputs. This 
volume describes the design, development, and demonstration of 
the model and the transfer of HELM to the utility industry. 


16392 (EPRI-EA—3816) Forecasting the impact of indus- 
trial structural change on US electricity demand: proceedings. 
(Battelle Columbus Labs, OH (USA)). Dec 1984. 252p. 
(CONF-8310200—). Research Reports Center, P.O. Box 
50490, Palo Alto, CA 94303 $22.00. File Number 
T1I85920165. 

From EPRI workshop on forecasting industrial structural 
change in the USA; Palo Alto, CA, USA (25 Oct 1983). 

Purpose of the workshop was to promote an active exchange 
of information and participants from national laboratories, the Fed- 
eral government, and utility trade associations discussed current re- 
search activities in industrial energy demand forecasting. A second- 
ary purpose was to identify new areas of research that need to be 
addressed by EPRI. The workshop featured three sessions with 
formal presentations on several topics such as industrial electricity 
demand, the changing industrial market, energy consumption deter- 
minants, and statistical analysis and patterns of energy use. 


16393 (EPRI-EA—3830) Innovative rate design survey. 
Final report. Simon, L.A.; Weiss, M.; McMurray, P.C. 
(Ebasco Business Consulting Co., New York (USA)). Jan 
1985. 281p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303 $23.50. File Number T185920079. 

This report presents the resulis of a survey on electric utility 
innovative rate design activity in the United States today. The 
survey, conducted during the fall of 1983, included all major inves- 
tor-owned utilities and a representative sample of publicly-owned 
utilities. For the 11 innovative rate types identified, information was 
recorded by class of service and covered rates already in effect and 
those in active planning. With regard to implemented rates, the 
survey included information on items such as number of customers 
on rate, cost basis of rate design and customer acceptance/response. 
The survey results show that Time-of-Use rates had the highest re- 
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corded activity level among both utility groups. The second most 
frequently implemented rate was Interruptible/Curtailable. This 
report contains data base output listings of the results from each re- 
sponding utility and for each rate type surveyed. Summary listings 
are provided both by utility, and by rate design in order to serve as 
a directory for rate designers with specific rate development inter- 
ests. 


16394 (P—300-84-019) Integrated supply and demand 
report on electricity. (California Energy Resources Conser- 
vation and Development Commission, Sacramento (USA)). 
Sep 1984. 480p. California Energy Commission, 1516 9th 
St., Sacramento, CA 95814. File Number T185900553. 

This report (ISD) provides the California Energy Commis- 
sion (CEC) staff's view of the critical factors leading to the findings 
and conclusions required by the Public Resources Code (PRC) Sec- 
tions 25304, 25305, and 25309 (b), (c), and (d). The ISD, the staff's 
detailed report on electricity demand (California Energy Demand: 
1984-2004) and the public hearing process following circulation of 
these reports, will lead to publishing the CEC’s Preliminary Report 
on electricity as required in PRC Section 25305. The ISD also is 
intended to respond to specific instructions of the Electricity 
Report Committee's Order Instituting Hearings and Other Proceed- 
ings, and will be the basis for the staff's position on electricity 
supply-related issues for hearings on utility resource plans and the 
integration of supply and demand issues. This report provides de- 
tailed analysis of major electric demand and supply issues. Chapter 
2 report details analysis of various demand adjustments used by the 
staff. Chapter 3 includes the staff's analysis of the components of 
need - including load growth, retirements, contract expirations, reli- 
ability and fuel displacement. Chapter 4 covers potential utility sup- 
plies including out-of-state power. Chapter 5 is an assessment of 
each utility's resource plan, including a financial critique and envi- 
ronmental assessment. The report concludes with an assessment of 
siting issues. 


2980 Consumption And Utilization 
REFER ALSO TO CITATION(S) 16444, 16969 


16395 (ESC-WR—84-05) Energy aspects of the Dutch 
chemical industry. van Wees, F.G.H. (Stichting Energieon- 
derzoek Centrum Nederland, Petten. Energie Studie Cen- 
trum). Mar 1984. 62p. (In Dutch). ECN, P.O. Box 1, 1755 
ZG Petten, Netherlands. 

Data about the energy aspects of the chemical industry in 
the Netherlands are given. The chemical industry consumes about 
60 percent of all energy needs of the industry. Of this part 60 per- 
cent consists of materials which are used as raw materials as well. 
Many data are given on locations where energy intensive activities 
take place. 


16396 (ORNL/TM—9424) Liberian energy consumption 
and sectoral distribution for 1981. Samuels, G. (Oak Ridge 
National Lab., TN (USA)). Feb 1985. Contract ACO05- 
840R21400. 25p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85007361. 

This report is one of a series of project papers providing 
background information for an assessment of energy options for Li- 
beria, West Africa; it summarizes 1981 Liberian energy consump- 
tion data collected during 1982. Total Liberian primary energy con- 
sumption in 1981 was equivalent to 11,400,000 barrels of crude oil 
(BCOE) - 64% from wood, 31% from petroleum, and 5% from 
hydro. About 71% (8,100,000 BCOE) entered the domestic market. 
The difference represents exports (400,000 BCOE), refining losses 
(200,000 BCOE), and losses in converting wood to charcoal 
(2,600,000 BCOE). Of the 8,100,000 BCOE entering the domestic 
market, 58% was in the form of wood and charcoal, 35% petrole- 
um products, and 7% hydro. Excluding wood and charcoal, elec- 
tricity generation consumed 59% of the energy entering the domes- 
tic market. The three iron ore mining companies accounted for 
60% of all electricity production; the Liberia Electricity Corpora- 
tion for 35%, and private organizations and individuals for 5%. 
The mining operations (including electricity generation and trans- 
portation uses) consumed about 60% of all petroleum products. 
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The transportation sector consumed 30% of all petroleum of which 
85% was for road transport, 12% for the railroads owned and oper- 
ated by the mining companies, and 3% for sea and air transport. 
Nontransportation energy use in the industrial, commercial, govern- 
ment, and agriculture and forestry sectors is small. Together, these 
sectors account for less than 10% of the petroleum products con- 
sumed. Wood and charcoal were used almost entirely by the resi- 
dential sector, which also consumed an additional 530,000 BCOE of 
other fuels. Over 90% of the 530,000 BCOE was for electricity and 
290,000 (56%) was from petroleum. Over half of the petroleum 
(150,000 BCOE) was for generation at the mines for their associat- 
ed communities. 8 references, 10 tables. 


16397 (PB—85-109460/XAB) Nonmetropolitan energy 
use in 1978 by category of use and form of energy: appendix. 
Staff report. Hoch, I.; Carson, R. Jr.; Paulsen, C. (Economic 
Research Service, Washington, DC (USA)). Sep 1984. 314p. 
NTIS, PC Al4/MF AOI. 

See also PB85-109478. 

Detailed estimates of nonmetropolitan energy use in 1978, 
subdivided by degree of metropolitan orientation by form of 
energy, by State and region, and by economic sector are presented. 


16398 (PB—85-109478/XAB) Nonmetropolitan energy 
use in 1978 by category of use and form of energy. Staff 
report. Hoch, I.; Carson, R. Jr.; a) aan C. (Economic Re- 
search Service, Washington, DC (USA). Economic — 
opment Div.). Sep 1984. 15p. NTIS, PC A02/MF A0O1 

See also PB85-109460. 

Per capita energy consumption in nonmetropolitan areas is 
higher than in metropolitan areas. This is true for both British ther- 
mal units and dollars, although expenditures differ less than con- 
sumption in physical units. Differences in fossil fuel consumption 
are particularly large probably reflecting location of electric gener- 
ating plants. 


16399 Recent changes in US energy consumption: What 
happened and why. Hirst, E.; Barnes, R.; Greene, D.; 
Marlay, R. (Oak Ridge National Lab., Oak Ridge, TN). pp 
193-245 of Annual review of energy. Vol. 8. Hollander, 
J.M. Palo Alto, CA, USA; Annual Review Inc. (1983). 

This article examines recent energy-use changes for the 
economy as a whole and for each major end-use sector (residential 
and commercial buildings, industry, and transportation). Topics 
considered include the trends in aggregate US energy consumption, 
statistics, building size, building use, HVAC system type, trends in 
individual fuel use, the effects of conservation and other factors, 
highway vehicles, and airlines. The results indicate that US energy 
use in 1981 was 28 quads below what it would have been had pre- 
embargo economic and fuel price trends continued unchanged. Im- 
provements in overall energy efficiency (including both operational 
and technical changes) accounted for more than half (16 quads) of 
the 1981 energy reduction. The observed efficiency improvements 
in the industrial sector were due to a shift in output mix from rela- 
tively energy-intensive to nonenergy-intensive goods, and reduc- 
tions in energy use per unit output. Efficiency increases in residen- 
tial and commercial buildings were due to operational changes such 
as reduced thermostat settings and better control of lighting in 
commercial buildings. 


2990 Unconventional Sources And Power Generation 


REFER ALSO TO CITATION(S) 15533, 15831, 15847, 15853, 15857, 15873, 
15875, 15875, 15877, 15922, 15924, 15938, 15941, 15976, 15984, 16380 


16400 (DOE/OR/21390—5) Great Lakes Regional Bio- 

mass Energy Program. Final report, September 1, 1983- 
ya. 31, 1984. (Council of Gens ‘Lae Governors, Inc., 
Madison, WI (USA)). 1984. Contract FG05-830R21390. 
59p. NTIS, PC A04/MF AOi; 1; GPO Dep. File Number 
DE85006753. 

This is the final report of the first year of operation of the 
Great Lakes Regional Biomass Energy Program. The objective of 
the program is to increase the use of biomass energy by the public 
and private sectors in the seven-state Great Lakes region. The pro- 
gram is divided into two separate operational programs. The first is 
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the State Grant Program, which provides resources to the seven 
state energy offices in the region to increase their capabilities in 
biomass energy. State-specific activities and interagency programs 
are emphasized in the State Grant Program. The second, the Sub- 
contractor Program, involves the letting of subcontracts to private 
organizations to address regional biomass issues and needs. During 
the first year of the program, significant progress was made in es- 
tablishing a management structure for the regional program. One of 
the major tasks of the regional program is to develop a long-range 
plan for biomass development within the region. The first step 
toward this objective was completed by performing a survey of the 
Technical Advisory Committee to assess the readiness of various 
biomass feedstocks, fuels and conversion processes. The results of 
the survey indicated that the feedstocks and conversion processes 
which would have the most impact on biomass energy use in the 
Great Lakes over the next 15 years are: wood, agricultural materi- 
als, municipal solid waste, short rotation forestry, aquatic plants, 
peat, direct combustion, gasification, anaerobic digestion, fermenta- 
tion and hydrolysis. 


16401 (DOE/S—0010(84), pp 27-45) Renewable energy 
1984. NTIS, PC All/MF AO1. File Number 


resources. Sep 
DE85000347. 

In Secretary of Energy annual report to Congress. 

Renewable energy involves the conversion of widely varied 
and replenishable natural resources to conventional uses of energy, 
such as electricity; heating, cooling, and lighting of buildings; and 
fuels. The complex, varied category of energy supply alternatives 
has the potential to meet a significant portion of the Nation’s di- 
verse energy needs. Renewable energy technologies include active 
solar heating and cooling, passive and hybrid solar energy, solar 
thermal energy, photovoltaic energy, wind energy, ocean energy, 
geothermal and hydropower energy, biomass energy, and energy 
from municipal waste. The technological and industrial maturity of 
renewable energy options currently ranges from the relatively early 
stages to the point of initial commercial introduction in the private 
sector. DOE’s efforts are focused on a balanced program of defin- 
ing and identifying renewable resources, conducting applied re- 
search, and pursuing sufficient exploratory development to resolve 
emerging technical and engineering issues. 


16402 (PB—85-101673/XAB) Abstracts of Science and 
Technology in Japan: Renewable Energy. Volume 4, Number 
1, January 1984, (Japan Information Center of Science and 
Technology, Tokyo). 1984. 52p. NTIS, PC $25.00. 

See also PB83-228270 and PB85-101681. 

This issue provides English-language summaries of Japanese- 
language technical papers and reports on non-conventional energy 
sources. As such, it provides English readers a window on an oth- 
erwise nearly inaccessible body of literature. Topics covered in- 
clude: Hydro Energy, Solar Energy, Biomass Energy, Geothermal 
Energy, Ocean Energy, Wind Energy, Energy Storage, Hydrogen 
Energy, Energy from Wastes and Waste Heat Recovery and Utili- 
zation. Other special interest reports are included. Information is 
provided on how to obtain photocopies and English-language trans- 
lations of the original articles. 


16403 (PB—85-101681/XAB) Abstracts of Science and 
Technology in Japan: Renewable Energy. Volume 4, Number 
2, April 1984, (Japan Information Center of Science and 
Technology, Tokyo). 1984. 55p. NTIS, PC $25.00. 

See also PB85-101699. 

This issue provides English-language summaries of Japanese- 
language technical papers and reports on non-conventional energy 
sources. As such, it provides English readers a window on an oth- 
erwise nearly inaccessible body of literature. Topics covered in- 
clude: Hydro Energy, Solar Energy, Biomass Energy, Geothermal 
Energy, Ocean Energy, Wind Energy, Energy Storage, Hydrogen 
Energy, Energy from Wastes and Waste Heat Recovery and Utili- 
zation. Other special interest reports are included. Information is 
provided on how to obtain photocopies and English-language trans- 
lations of the original articles. 





16404 (PB—85-101699/XAB) Abstracts of Science and 
Technology in Japan: Renewable Energy, Volume 4, Number 
3, July 1984. (Japan Information Center of Science and 
Technology, Tokyo). 1984. 55p. NTIS, PC $25.00. 

See also PB85-101681. 


16405 ee Handbook of biomass con- 
version technologies for developing countries. Henry, J.F.; 
Talib, A.; Ford, K. (United Nations Industrial Geviennant 
Organization, Vienna (Austria); Forest Service, Washington, 

DC (USA); cy for International Development, Wash- 
—. DC (USA)). 6 Apr 1984. 144p. NTIS, PC E07/MF 


Prepared in cooperation with Forest Service, Wi 
for International Development, W DC. 
of biomass conversion technology for devel- 
diate titans taken ane 
=— oe biomass technology principles: anaerobic digestion, 
direct combustion, gasification, pyrolysis, char-oil slurry combus- 
tion, hydrolysis, fermentation to ethanol; (3) intermediate conver- 
sion steps: steam turbines, gas turbine engines, internal combustion 
engines, methanol synthesis, etc.; (4) data relevant to choice of 
net and (5) petroleum-derived energy consumption and 
bioresource availability. A glossary and bibliography are included. 


16406 (PNL-SA—12403, pp 453-460) Technology trans- 
fer of biomass based energy processes. Master, D.B. (AETA 
Corp., Dover, NH). Aug 1984. NTIS, PC A21/MF A0l. 
File Saher! DE85001 is. (CONF-8405157—). 

From 16. biomass thermochemical conversion contractors 
ong See, USA (8 May 1984). 

‘A Corporation is now engaged in an analysis of a select 
sana of biomass gasification processes which have received Fed- 
eral support, in an effort to guide the transfer of information related 
to these specific technologies, as well as other biomass based 
energy processes. Having only just completed the project's first 
task, a thorough review of available literature, it has already 
become clear that reduction of independently developed research 
data to a standardized format is necessary for an appreciation of 
three critical, generic areas related to effective technology transfer: 
(1) additional research and development; (2) optimal scale of proc- 
ess operation; and (3) economic analysis. The next task in the 
project is to create and apply a uniform format for consideration of 
descriptive technical information; operating parameters, end-prod- 
uct and market, and process economics. Standardized data which 
directly addressed the issues and concerns of sections targeted for 
technology transfer mechanisms such as conferences, but more 
interactive and focused mechanisms, such as audio visuals, spon- 
sored presentations, structured workshops, and computer network- 
ing. 


oe rays. Swartzfager, S. (Rene IX, En Center). 2340 
er, gion ergy ter 

Of Proceedings of sixth annual energy seminar. dame, 

M.C. — PA, USA; Gannon University (1984). (CONF- 


— From 6. annual energy seminar; Erie, PA, USA (3 Apr 

This paper presents the views of Dr. Bennett Miller, the US 
DOE Program Director for Solar-Geothermal and Storage Sys- 
tems, and the Harvard Business School with regard to the develop- 
ment of renewable energy sources in the US. It is predicted that 
the US will use more and more renewable energy sources to re- 
place fossil fuels in the next two decades. Topics considered in- 
clude biomass, anaerobic digestion, passive solar heating, active 
solar space, wood fuels, wind turbines, and tidal power plants. The 
Harvard researchers suggest that the US could obtain a fifth of its 
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energy needs from renewable energy sources by the year 2000. The 
US DOE is planning to build a large solar installation between 1985 
and 1990. 
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3001 Mhd Generators 


REFER ALSO TO CITATION(S) 15637 


16408 (DOE/ET/15602—T9) MHD air heater technolo- 
gy. Final technical progress report, November 26, 1979-Janu- 
ary 30, 1984. Saari, D.P. (FluiDyne Engineering Corp., 
Minneapolis, MN (USA)). Sep 1984. Contract AC22- 
80ET 15602. 341p. NTIS, PC A15/MF AOl1; 1; GPO Dep. 
File Number DE85006063. 

The funding allocated to the contract amounted to 69% of 
the contract value so the contract objectives were only partially 
achieved. A total of 300 hours of testing in the Matrix Test Facility 
and 1135 hours of testing in the Valve Test Facility were complet- 
ed. Modifications to the Matrix Test Facility were designed for the 
next planned series of tests, and construction of the modified test 
facility was begun but not completed. Extensive studies of HTAH 
systems were conducted using computer codes for analyzing size, 
cost, and performance of HTAH systems and individual heat ex- 
changers. Ceramic materials work included evaluation of candidate 
HTAH material performance and establishment of a preliminary 
data base for HTAH material properties. Limited studies of the ce- 
ramic ITOH were also conducted. The work may be summarized 
as follows: (1) The development program for the technology 
needed to design and operate a directly fired HTAH has produced 
encouraging results regarding all of the major development needs. 
(2) Conceptual designs of ceramic heat exchangers for MHD plants 
incorporating oxygen enrichment have shown that a ceramic regen- 
erator could be designed and built for the ITOH application using 
presently available materials and technology. Details of the activi- 
ties conducted, the results and conclusions of the work on MHD 
air/oxidant heaters, and recommended programs for continuation of 
the efforts completed to date are presented. 36 references, 107 fig- 
ures, 57 tables. 


16409 (NLR-TR—83068-U) Radiation heat transfer 
within an open-cycle magnetohydrodynamic generator chan- 
nel, Delil, A.A.M. (Nationaal Lucht- en Ruimtevaartlabora- 
torium, Amsterdam (Netherlands)). May 1983. 52p. (In 
Dutch). Nationaal Lucht- en Ruimtevaartlaboratorium, Am- 
sterdam (Netherlands). 

Radiation heat transfer is a non-negligible physical process in 
an open-cycle magnetohydrodynamic generator. It constitutes an 
important part of the energy conservation law, one of the funda- 
mental equations describing the behavior of the MHD combustion 
gas in the generator. Radiation heat transfer is modelled following 
the generally accepted model of Sparrow and Cess for radiation in 
an emitting, absorbing and scattering medium. The resulting rather 
complex general equations can be considerably reduced by intro- 
ducing simplifying approximations for the channel and MHD gas 
properties. The simplifications finally lead to an engineering model 
based on assumptions originally formulated by Hottel. This engi- 
neering model is very useful for the one dimensional channel flow 
approximation that often is applied for design purposes. In addition 
this model offers a means for estimating thermo-optical MHD gas 
properties, which can be substituted in the energy equation. Solid 
particles in the MHD gas contribute to the radiation heat transfer. 
The model presented accounts for this contribution, which is con- 
siderable in coal-fired closed cycle MHD generators. The model- 
ling is applicable also for other type flows at elevated temperatures, 
where radiation heat transfer is an important quantity. 
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16410 Status of magnetohydrodynamic testing at the U.S. 
Department of Energy's Component Development and Inte- 
gration Facility. Sherick, J.M.; Staats, G.E. (Mountain 
States Energy, Inc., Butte, Montana). p 161-167 of = 
International Conference on MHD Electrical Power 


eration. Vol. 6. Moscow, USSR; VINITI (1983). (CONF- 
830906—). 


From 8. international conference on MHD electrical power 
generation; Moscow, USSR (12 Sep 1983). 

This paper summarizes the status of magnetohydrodynamic 
(MHD) testing at the Component Development and Integration Fa- 
cility for the past ten months. This facility has been commissioned 
by the United States Department of Energy to test magnetohydro- 
dynamic components and to provide development data at the nomi- 
nal 50 megawatts thermal input level. Included is the Component 
Development and Integration Facility (CDIF) testing projection for 
the future as presently defined. Because of the early paper submittal 
requirements, additional testing information will be presented at the 
conference. 


Development status of the TRW 20 megawatt ther- 
mal magnetohydrodynamic coal combustor. Bauer, M.; Bras- 
well, R.; Iwata, H.; Stewart, J. (TRW Energy Development 
Group, Redondo Beach, California). pp 203-210 of Eighth 
International Conference on MHD Electrical Power Gen- 
eration. Vol. 6. Moscow, USSR; VINITI (1983). (in 
Russian)(CONF-830906—). 

From 8. international conference on MHD electrical power 
generation; Moscow, USSR (12 Sep 1983). 

This paper presents the results of recently completed, De- 
partment of Energy (DOE) sponsored, 20 megawatt thermal mag- 
netohydrodynamic (MGD) coal combustor development work at 
Thomson Ramo Williams (TRW). The results of TRW’s 20 mega- 
watt thermal coal combustor development work through the year 
1981 have been reported in previous magnetohydrodynamic confer- 
ences. Here we present the results of the 1982 accomplishments. 
Specifically, the combustor related results of the recently complet- 
ed 20 megawatt thermal coal fired power generation tests per- 
formed jointly by TRW and AVCO are discussed. For this test 
series, an existing TRW 20 megawatt thermal slagging coal com- 
bustor and a supersonic AVCO channel were integrated and in- 
stalled in the AVCO Mark Six generator facility with a 4 Tesla 
iron core magnet and tested for 24 thermal hours and 4.5 power 
hours. The present paper focuses on the combustor operating char- 
acteristics resulting from these tests and we summarize the mechan- 
ical interface issues that were addressed. We also present current 
test results from the 20 megawatt thermal magnetohydrodynamic 
coal combustor oxygen enriched, low preheat development work 
recently completed at TRW. This new development activity was 
designed to define the operational and hardware changes necessary 
to operate the combustor at a 900 to 1,200F preheated oxidant tem- 
perature rather than the baseline 2,900F preheat temperature used 
in all previous tests. 


3003 Thermoelectric Generators 


16412 (N—84-34011) Materials for high-temperature 
thermoelectric conversion. Feigelson, R.S.; Elwell, D.; Auld, 
B.A. (Stanford Univ., CA (USA)). Py 1984. 59p. (NASA- 
CR—173969). NTIS, PC A04/MF 

The development of materials oa ine temperature thermo- 
electric energy conversion devices was investigated. The develop- 
ment of new criteria for the selection of materials which is based 
on understanding of the fundamental principles governing the be- 
havior of high temperature thermoelectric materials is discussed. 
The synthesis and characterization of promising new materials and 
the growth of single crystals to eliminate possible problems associ- 
ated with grain boundaries and other defects in polycrystalline ma- 
terials are outlined. 


3005 Fuel Cells 
REFER ALSO TO CITATION(S) 15574, 15637 


16413 (CONF-840804—54) Electricity production from 
coal through molten-carbonate fuel cells. ae “Chiage ~ _ 
Colton, J.W. — of Gas Technology 
(USA); Beacon Corp., Oak Brook, IL Coxay. 19h 6p 
Inst. of Gas Suslieale , 3424 South State St., Chicago, 
60616. File Number 5005072. 

From Intersociety energy conversion engineering confer- 
ence; - Francisco, CA, USA (19 Aug 1984). 

project was undertaken to assess alternative systems for 

ngeamnainea aaaeatiaeenamaaen ome eae 
molten-carbonate fuel cells. The project objective was to identify R 
and D effort that might reduce the cost of power from such sys- 
tems. The most cost-effective R and D effort identified is: (1) fluid- 
ized-bed gasification integrated with internally reforming fuel cells, 
(2) high-temperature dust removal, and (3) high-temperature fuel 
gas desulfurization. Other potentially promising R and D effort was 


16414 Samana Cogeneration of electric 
energy and useful chemicals in a high temperature fuel cell. 
First progress report. Stoukides, M. (Tufts Univ., Medford, 
MA (USA). 1 Dept. of Chemical Engineering). [1985]. Con- 
tract FG02-84ER13219. 17p. NTIS, PC A02/MF A011; 
GPO Dep. File Number DE85007034. 

In the present research program we plan to examine the pro- 
duction of hydrogen cyanide in a stabilized zirconia fuel cell oper- 
ating at 1000 to 1200°C. A mixture of methane and ammonia will 
be used as fuel. The experimental setup as well as some preliminary 
results are presented. 17 references. 


16415 (DOE/MC/20212—1714) Effects of HS on 
molten carbonate fuel cells. Literature survey of water-gas 
shift reaction. Remick, R.J.; Anderson, GL. (Institute of 
Gas Technology, Chicago, IL (USA)). Jan 1985. Contract 
AC21-83MC20212. 34p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE85007004. 

A vast difference of opinion currently exists with regard to 
the effect of H2S-containing fuel gases on the rate of the water gas 
shift reaction in state-of-the-art molten carbonate fuel cell anodes. 
One position is that the water gas shift reaction will ultimately be 
poisoned by the H2S regardless of concentration. Another position 
is that H2S will have very little effect on the rate of the water gas 
shift reaction at concentrations as high as 10 ppM/v. When using 
fuel gases with high CO concentrations, the rapid attainment of 
equilibrium with respect to the water gas shift reaction is essential 
for high fuel gas conversions and good fuel cell performance. 
Therefore, resolving this difference of opinion is considered impor- 
tant in defining the requisite gas stream cleanup for coal gasifica- 
tion/molten carbonate fuel cell power plants where the CO may 
represent up to 50% of the fuel content of the fuel gas. This report 
summarizes the results of a recent review conducted by the Insti- 
tute of Gas Technology under contract to the DOE on this subject. 
Our review indicates that both stated positions have some merit 
when the details of the experiments are taken into account. We 
have found that H2S decreases the rate of the water gas shift reac- 
tion but that the magnitude of the decrease depends to a large 
extent upon the molten carbonate fuel cell anode composition. 
Anodes with significant chromium contents (~ 10 wt %) appear to 
demonstrate greater activity for promoting this water gas shift reac- 
tion in the presence of H2S than anodes without. Based on recent 
experiments conducted at IGT, it was found that a 90% nickel/ 
10% chrome anode maintain about 30% of its initial activity in pro- 
moting the water gas shift reaction in the presence of between 5 
and 30 ppM/v. On the other hand, under similar conditions, a 
100% nickel anode was found to retain less than 3% of its initial 
activity. 11 references. 


(PB—85-129054/XAB) Photoelectrochemical re- 
duction of carbon dioxide. Final report. Bockris, J.O.; Tani- 
guchi, I.; Aurian-Blajeni, B. (Texas A and M Univ., College 
Station (USA)). Aug 1984. 48p. NTIS, PC A03/MF AO1. 
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Photoelectrochemical reduction of CO2 to CO was carried 
out at p-type CdTe in N, N-dimethylformamide so- 
lutions containing 0.1M tetrabutyl ammonium perchlorate and 1- 
10% water. This is the first example of photoelectrochemical for- 
mation of CO using a semiconductor electrode without any catalyst 
on the electrode surface or a mediator in solution. The overpoten- 
tial for CO2 reduction is decreased to 1.2V compared to the over- 
potential at metal electrodes (2.0V). It was observed that ammoni- 
um ion is a catalytic mediator for the CO2 reduction. The efficien- 
cy of CO2 reduction increases because H2 evolution is suppressed. 
Coating the electrodes with polymers such as polyaniline decreases 
the overpotential. FTIR study of the adsorbed species during the 
photoassisted reduction of CO2 at various bias potentials strongly 
suggest that CO2 reduction involves adsorption and formation of 
anion radical of CO2 on the surface of p-type CdTe. 


16417 (PB—85-129070/XAB) On-site fuel cell 

plant technology and development program. Annual report 
1983. (United Technologies Corp., South Windsor, CT 
(USA). Power Systems Div.). Jun | 1984. 231p. (FCR—6243). 
NTIS, PC A11/MF AOl. 


endurance rig for 8,000+ hours. Performance improvement of 20- 
30mV over baseline performance was obtained for the first 3000 
hours of testing. A design of cell stack features for the NASA On- 
Site 30-cell stack including advanced electrode processing, acid 
condensation zone, single element serpentine coolers, and lower 
cost reactant manifolds was completed. These features were evalu- 
ated for over 2,500 hours in the NASA short stack. Several fuel 


processor configurations were investigated and a multi-tube design 
was selected as the baseline for the development reformer. The 
detail design of the development reformer was initiated in 1983. An 
advanced inverter mechanical design containing a two-bridge, indi- 
vidually commutated circuit was identified. The control and protec- 
tion system for the inverter is based on a microprocessor design. 
Rig evaluation, laboratory testing, and consultations have led to a 
better understanding of the water treatment system corrosion and 
deposition issues in the current power plant and have been used to 
improve the 40-kW power plant. Commercial heat exchangers were 
identified for several heat exchange functions. Heat exchanger costs 
for the 200-kW baseline power plant were reduced by 15% through 
this effort. System studies for the year included grid-independent 
versus grid-connected operation, integration of fuel processing 
functions, water treatment system simplification and heat rejection 
system simplification. Product requirement studies focused on elec- 
trical, thermal, and continuity of service characteristics of the base- 
line power plant. 


16418 Chemical anchoring of organic conducting poly- 
mers to semiconducting surfaces. Frank, A.J.; Honda, K. (to 
Dept. of Energy). US Patent 4,476,003. 9 Oct 1984. Filed 
date 7 Apr 1983. vp 

PA'T-APPL-483040. 

According to the present invention, an improved method of 
coating electrodes with conductive polymer films and/or preselect- 
ed catalysts is provided. The charge-conductive polymer is cova- 
lently or coordinatively attached to the electrode surface to 
strengthen the adhesion characteristics of the polymer to the elec- 
trode surface or to improve charge-conductive properties between 
the conductive polymer and the electrode surface. Covalent or 
coordinative attachment is achieved by a number of alternative 
methods including covalently or coordinatively attaching the de- 
sired monomer to the electrode by means of a suitable coupling rea- 
gent and, thereafter, electrochemically polymerizing the monomer 
in situ. 


16419 Polarization of the molten carbonate fuel cell 
; Selman, J.R. (Illinois Inst. of 
Chicago). Journal of the Electrochemical Society; 131: 

ae 1984). ee 
From Spring meeting of the Electrochemical Society; Mon- 
treal, Se a Ma May 1982). 
A dual-porosity, agglomerate-type model for the porous 
anode and cathode of the molten carbonate fuel cell is developed 
and used to predict electrode performance in a small, differential- 
conversion, cell. The model is based on a phenomenological treat- 
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ment of mass transport, electrode kinetics, and ionic conduction, 
combined with structural assumptions. The model predicts the 
steady-state performance, given a minimum number of structural 

Comparison with experimental data for a 3 sq cm 
anode and cathode shows good agreement for plausible values of 
these parameters. 25 references. 


16420 Fuel cell electrode and method of preparation. 
Kaun, T.D. (to t. of Energy). US Patent Application 6- 
585,698. 2 Mar 1984. 18p. Contract W-31-109-ENG-38. 

A fuel cell having good resistance to compressive creep in- 
cludes electrodes having a superstructure of porous electrically 
conductive foam with surface sections adjacent to opposing sur- 
faces of an electrolyte matrix impregnated with electrode catalyst 
materials. The catalyst materials are affixed in sections contiguous 
to an inner major surface by sinter bonding, electrochemical bond- 
ing or restrictive interstitial spacing. The outer sections of the 
porous plaque thickness are reserved for gas distribution to the 
electrode catalyst. Oxidant and fuel gases can be separately mani- 
folded into alternate sides of a fuel cell stack by sealing opposing 
edges of the porous plaques containing the anode material in one 
set of opposing side surfaces and sealing opposing edges of the 
porous plaque containing cathode material in alternate side surfaces 
of the stack. 
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REFER ALSO TO CITATION(S) 15715, 15956, 15983, 16369, 16399, 16468, 
16472, 16476, 16477, 16501, 16969, 16970, 16985, 17797 


16421 (AD-A—147538/3/XAB) Interactive color-graph- 
ics interface for energy-monitoring and -control 

Final report, October 1979-September 1983. Canfield, K.J. 
(Naval Civil Engineering Lab., Port Hueneme, CA (USA)). 
rf 1984. 2lp. (NCEL-TN—1699). NTIS, PC A02/MF 
Aol. 

An EMCS (Energy Monitoring and Control System) can be 
described as a system that automatically takes care of routine oper- 
ation of equipment and provides centralized reporting and override 
capabilities. Equipment controlled by an EMCS would be heating, 
ventilating, and air conditioning (HVAC) equipment, air compres- 
sors, and small package boiler units. The EMCS would obtain raw 
information (data) from sensors associated with the equipment and 
massage the data into useful information. The information obtained 
from the sensors plus additional information available to the EMCS 
would be used to control the equipment. The information would 
also be available to the operator in the form of reports or in re- 
sponse to operator commands for specific information. EMCS are 
computerized systems that control and monitor energy consuming 
and producing equipment at Naval facilities. The larger systems 
have been installed with color-graphics cathode ray tube operator 
consoles to provide better information to the personnel operating 
these systems. This report summarizes the work done on defining 
an adequate operator console and recommends changes to the exist- 
ing EMCS Guide Specifications. 


16422 (BNL—51731) Hydronic distribution systems for 
use with condensing boilers. Krajewski, R.F.; Andrews, J.W. 
(Brookhaven National Lab., Upton, NY (USA)). Oct 1983. 
Contract AC02-76CH00016. 67p. NTIS, PC A04/MF AOI; 
GPO Dep. File Number DE85007558. 

A survey of available hydronic distribution equipment was 
carried out with the objective of determining how such systems 
might best be mated to condensing boilers for building space heat- 
ing. The major problem is that to support condensing of water 
vapor in the flue gases and thereby maximize efficiency, the return 
water temperature must be in the vicinity of 100°F, whereas con- 
ventional hydronic systems are designd for return water tempera- 
tures above 150°F. Six generic system configurations were ana- 





2241 / ERA-10/9 


lyzed and compared with three noncondensing options. Means for 
saving additional energy through zoning played a significant part in 
the analysis. 


16423 (BNL—51831-Vol.1) a of space utilization and 
technical approaches to heating in buildings with oc- 
cupancy. Final report. Volume 1. (GARD, Inc., Niles, IL 
(USA)). May 1984. Contract AC02-76CH00016. 162p. 
NTIS, PC A08/MF A0Ol; GPO Dep. File Number 
DE85005836. 

The study objective was to review, identify and recommend 
technical approaches to the heating of buildings with irregular oc- 
cupancy including physiological and psychological parameters af- 
fecting comfort. Numerous optimal room treatments have been 
identified for each space type and climate zone. 


(CEA-CONF—7302) Daily storage management in 

a energy recovery. Applica- 

gues, R.; Coquille, J.P. (CEA 

Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 

(France)). May 1984. 27p. (in French). (CONF-8405274— 

1). NTIS (US Sales Only), PC A03/MF A0O1. File Number 
DE85750697. 

From Meeting on atmospheric collectors associated to heat 
pumps; Toulouse, France (10 May 1984). 

This paper presents the state of studies, researches and real- 
izations which are being developed on thermal energy recovery 
system at low level, on discontinuous sources at temperatures rang- 
ing from 4°C to 30°C, for space heating at low temperature (40°C). 
These studies are carried out by the CEA and ECOSTOC. Two 
installations are presented: the first one to heat the Moulon cultural 
complex near Saclay, and the second one is the heating system of 
48 houses at Venelles. 


16425 (DOE/CE/22096—1) Center for Advance Building 
Technology. Final report. (Iowa State Univ. of Science and 
Technology, Ames (USA). ineering Research Inst.). 
1984. Contract AC02-82CE22096. 435p. NTIS, PC A19/MF 
A01; 1; GPO Dep. File Number DE85006720. 

An ambitious program was developed but funding could not 
be obtained, people resigned and the project collapsed. Six items 
developed under the project and included in this report have been 
entered individually into EDB and ERA. (LTN) 


16426 Se eee p 12p, ~~ 1) Five year 
technical and fiscal plan for Gin Coster the the Advancement 
of Building Technologies. Sibeld, K.D.; Woods, J.E. 1984. 
NTIS, PC A19/MF A01. File Number DE85006720. 

In Center for Advance Building Technology. Final report. 

The computer simulation has been developed beginning with 
the governing mathematical equations and formulating these in 
finite difference form. These were then incorporated in an explicit 
simulation solution scheme. The subroutines were verified by ana- 
lytical checks. The simulation has been used to study certain dy- 
namic building energy questions. From this study three conclusions 
were drawn: (1) thermal mass is most useful when the outdoor tem- 
perature fluctuates about the desired indoor temperature range; (2) 
a massive floor is a good location to store solar gains; and (3) south 
glazing for a building is warranted only if the solar gain will yield a 
net energy gain for the building. A goal of future work is to use 
this simulation to study different transient issues. 19 references. 


16427 (DOE/CE/22096—1, pp 124p, Paper 4) Investi- 
quality contro! 


gation of energy efficiency air ll by the use of a 
sensor for smoke detection. Alevantis, 
L.E. 1984. NTIS, PC A19/MF AO0Ol. File Number 
DE85006720. 
Thesis. 
In Center for Advance Buil Technology. Final rt. 
The conclusions which ee eieas ean te experimentai 
procedure are: (1) The smoke detector current output is related 
almost linearly to cigarette smoke concentration. (2) The smoke de- 
tector gives a rapid response and a continuous readout. The re- 
sponse time is limited only by the response time of the electronic 
components. (3) Deposition of cigarette smoke on the phototransis- 
tor or the light emitting diode could result in changes of the zero 
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setting of the device. (4) The smoke detector should be placed at a 
location which is sensitive to the cigarette smoke concentration of 
the occupied space (i.e., return air duct), so that changes in the cig- 
arette smoke concentration will be immediately detected. Specific 
conclusions which resulted from the numerical modeling are: (1) 
When a smoke detector is not used, a low smoke concentration can 
be maintained by continuously introducing a fixed quantity of out- 
door air in the occupied space, resulting in high operating costs. (2) 
Although there is a trade-off between indoor air quality and energy 
consumption, the use of a smoke sensor to detect cigarette smoke 
particulates and to control ventilation allows indoor air quality to 
be continuously maintained at acceptable levels while minimizing 
energy consumption. 22 references. 


16428 (DOE/CE/22096—1, pp 7p, my 5) Dynamics 
of vapor-compression refrigeration systems. 1984. NTIS, PC 
A19/MF AO1. File Number DE85006720. 

In Center for Advance Building Technology. Final 

The goal was to develop a computer program that sim 
the transient behavior of a vapor-compression system. As a follow- 
up, the program would be combined with the main program of 
RP2 in the form of a subroutine. This could then be used for inves- 
tigating transient interactions between a heat pump (or, air-condi- 
tioner) and a building. The result would be a valuable tool for 
studying vapor-compression system components. 7 references. 


SS, s pp 15p, Pa 

son of ventilation for energy 
quality control. Wan, W.S.; Nelson, R.M. 1984. NTIS, PC 
A19/MF A01. File Number DE85006720. 

In Center for Advance Building Techno! Final report. 

Au dasa aceon 
exchanger to heat or cool the incoming outdoor air and dampers to 
adjust the recirculation of return air to reduce the amount of out- 
door make-up air are studied. Theoretical calculations show that a 
heating/cooling system with 100% recirculation of return air can 
save about 60% of the energy consumption compared to a system 
without recirculation. However, when a contaminant source is in- 
troduced into the occupied space, the indoor air quality wili dete- 
riorate more rapidly as all the generated containment is being recir- 
culated back to the occupied space. To maintain the indoor air 
quality within an acceptable contaminant limit, the amount of recir- 
culated air may have to be restricted. When this occurs, the re- 
maining portion of the return air can pass through an air-to-air heat 
exchanger where part of its energy is recovered. Depending on the 
contaminant limit of the indoor air quality to be maintained, a ven- 
tilation strategy efficient from the first law of thermodynamics 
point of view is identified. 6 references. 


16430 (DOE/CE/22096—1, pp 68p, Paper 7) Indoor en- 
vironmental quality performance of a radiant-type ventless 
kerosene heater: pilot study in a single-family residence. 
Maki, H.T.; Woods, J.E.; Balvanz, J.L.; Crawford, R.R. 
1984. NTIS, PC A19/MF AOI. File Number ag eee 
In Center for Advance Building Technolo 
Out of the recent widespread use of portab hams 
cum dpe Sanaa Aamo aati tlsmeinaacaniortee 
health and safety aspects. Several theoretical and studies 
have been conducted concerning the combustion products of the 
heaters. In this pilot study, tests were made in a single-family house 
to examine the overall effects of the kerosene heater in-situ and to 
obtain preliminary data as a basis for a comprehensive study to be 
conducted later. The protocol developed for this study proved to 
be useful. Test results indicated that, in a tight house, maximum 
NO/sub x/ concentrations can be higher than the American Socie- 
ty of Heating, Refrigerating, and Air-Conditioning Engineers’ and 
the Environmental Protection Agency's air quality standards for 
continuous NO: exposure and can approach the ASHRAE standard 
for 24-h exposure of NO. These results also indicated that, in some 
cases, the NO/sub x/ concentrations could be reduced to below the 
standard NO. values by opening a window, and that thermal ac- 
ceptability could be maintained. However, an energy penalty also 
resulted by opening the window. Results show that average 24-h 
NO/sub x/ concentrations approached the standard NO: value in a 
tight house when the heater was operated for only 6.2-h. On the 
other hand, when a window was opened during heater operation to 
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dilute the concentrations to the standard value when the heater was 
on, the 24-h average NO/sub x/ concentrations were well below 
the standard-NO, value. Total exposure to pollutants measured was 
about the same magnitude in the whole house even though the 
doors of some rooms were closed during the study. Other impor- 
tant results indicated that NO/sub x/ removal by means, such as 
chemical reactions, sorption or diffusion, was significant and that 
thermal acceptability within the radiant envelope of the heater 
could be maintained when temperatures in the rest of the house 
were low. 28 references. 


16431 (DOE/CH/10148—1) National Center for Appro- 
Technology. Final report. (Ohio Dept. of Develop- 


ment, Columbus (USA). Office of Energy Conservation). 
S, PC A02/MF 


1985. Contract FG02-83CH10148. 3p. 
A01; GPO Dep. File Number DE85007905. 

Of the 4,250 copies of NCAT booklets available to Ohio 
Office of Energy Conservation, 3,878 copies have been distributed 
to the public. The demand for two of the booklets, Using the Earth 
to Heat and Cool Homes and Solar Greenhouses and Sunspaces 
was so great that, after our supply was exhausted, 100 additional 

ies were made and distributed. The following is a break- 
down of the distribution: Individual written requests and requests 
to the Ohio Energy Conservation Hotline, 1,503 copies; Ohio State 
Cooperative Extension Service, 10 booklets @ 100 copies of each; 
County libraries, 90 libraries @ 10 booklets each; Northamerican 
Heating and Airconditioning Wholesalers Association, 2 booklets 
@ 80 copies of each; Columbus Solar Society, 30 copies; Western 
Electric Products, 30 copies; Ohio Wood Stove Retailers, 23 
copies; Ohio Home Weatherization Assistance Program, 10 copies; 
Ohio Environmental Protection Agency, 10 copies; and Various 
Ohio Office of Energy Conservation Seminars, 212 copies. Notices 
of the availability of these booklets from the Ohio Office of Energy 
Conservation were printed in the following publications: Country 
Living Magazine, Midwest Energy Newsletter, and the Columbus 
Dispatch Newsletter. 


16432 (DOE/CH/10170—2) Weatherization Assistance 
Program. 


Executive summary report. (Portfolio Associates, 
Inc., Philadelphia, PA (USA)). Sep 1984. agg AC02- 
83CH10170. fi7p. NTIS, PC A06/MF A011; 1; GPO Dep. 
File Number DE85007404. 

This Executive Summary Report represents the final task in 
the monitoring process. It contains a matrix for each state, a matrix 
for the region, a narrative based on each matrix and a section on 
additional observations made by the monitoring team. The report 
also contains conclusions and recommendations affecting the De- 
partment of Energy's Weatherization Assistance Program in the 
Mid-Atlantic region. Selected recipients of funds from the US De- 
partment of Energy’s Weatherization Assistance Program were se- 
lected according to a national criteria and monitored for program 
conformance. Documents at both the state (grantee) and communi- 
ty (subgrantee) levels were examined and personnel interviewed in 
order to ascertain the effectiveness of the subgrantee’s program ad- 
ministration, financial management, property management, and 
technical assistance projects, as well as the quality of workmanship. 
Monitoring activities covered by this report were conducted by the 
Philadelphia Support Office (PSO) of the Chicago Operations 
Office. The PSO has responsibility for the states of Delaware, 
Maryland, Pennsylvania, Virginia, and West Virginia, as well as the 
District of Columbia. In 1984, a total of 53 subgrantee sites were 
monitored: 1 in Delaware, 7 in Maryland, 25 in Pennsylvania, 12 in 
Virginia, and 8 in West Virginia. There were no subgrantees moni- 
tored in the District of Columbia. 


16433 (DOE/NBM—5004404) Guidelines for the design 
and purchase of energy management and control systems for 
new and retrofit applications. (American Consulting Engi- 
neers Council, Washington, DC. Research and Management 
Foundation). Mar 1984. 41p. NTIS, PC A03/MF AOL GPO 
Dep. File Number DE85004404. 

This guide is designed to help building owners and consult- 
ing engineers work together to apply newly gained knowledge in 
the energy management and controls system (EMCS) industry. 
Energy demand has remained stable for the buildings sector for 
several years, and it is projected to remain so through the 1980s. 
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Despite this, uncertainties related to availability and prices of im- 
ported fossil fuels make it prudent for the building environment to 
become as energy efficient as possible, both in new construction 
and retrofit projects. EMCS can provide the capability to control 
energy-using equipment efficiently and thereby reduce energy costs 
to building management. However, only through the commitment 
and dedicated efforts of people - consulting engineers, building 
management and staffs - can any energy savings be realized, what- 
ever the building, whatever the installed system. This guide is writ- 
ten to help consulting engineers walk through the building EMCS 
design and decision-making process as well as to assist building 
owners in the EMCS purchase process. It is not a system specifica- 
tion. Other references, available from both government and indus- 
try sources, are listed. 18 references. 


16434 (DOE/OR/21400—T91) Analysis of residential 
thermal storage systems performance. Final report. Kuliasha, 
M.A.; aaa < G.V.Z.; Stovall, T.K.; Jung, L. (Oak Ridge 
National Lab., TN (USA)). Nov 1984. Contract ACO05- 
840R21400. 177p. NTIS, PC A09/MF A0O1; 1; GPO Dep. 
File Number DE85007175. 

In an effort to answer some of the technological and eco- 
nomic questions surrounding the use of residential thermal energy 
storage (TES) for load management, the Electric Energy Systems 
Division of the US Department of Energy, through the Oak Ridge 
National Laboratory, co-funded with the participating utilities, a 
nationwide field test program of residential TES systems. The qual- 
itative results of these field tests have been previously reported, and 
have shown the concept of residential TES to be a viable load 
management option. However, the tests also found a variety of de- 
ficiencies in the storage equipment then available that would pre- 
vent the widespread commercialization of these systems in the resi- 
dential market. With an eye towards the next generation of storage 
equipment, the data from these field tests were analyzed to deter- 
mine equipment load characteristics, quantify the performance of 
the storage equipment, and identify needed improvements in equip- 
ment design and controls. This report presents the results of the 
analysis for residential storage air conditioning, storage space heat- 
ing, and storage water heating. Conclusions are drawn and recom- 
mendations are made in the areas of improved storage equipment, 
application guidelines, and utility benefits. 


16435 (OTH-LV-MEDD—150) Current energy research. 
Thermal insulation laboratory 1959-1984, (Danmarks Tek- 
niske Hoejskole, Lyngby. Lab. for Varmeisolering). May 
1984. 273p. (In Danish). NTIS (US Sales Only), PC A12/ 
MF AO1. File Number DE85770112. 


Separate abstracts were included for each paper. (MOW) 


16436 (EPRI-EM—3797) Seminar on heat pump research 
and applications: proceedings. Steele, R.V. Jr. (ed.). (Strate- 

gies Unlimited, Mountain View, CA (USA)). Nov 1984. 
Tp. (CONF-840266—). Research Reports Center, P.O. 
Box 50490, Palo Alto, CA 94303 $17.50. File Number 
1185920174. 

From Heat pumps: an update on research and applications 
seminar; New Orleans, LA, USA (23 Feb 1984). 

This volume is a compilation of papers prepared by speakers 
at a seminar on heat pumps. The seminar was organized by the 
Electric Power Research Institute (EPRI) in cooperation with Lou- 
isiana Power and Light Company and New Orleans Public Service, 
Inc. The seminar’s purpose was to inform utility managers and en- 
gineers of the most recent developments in residential heat pump 
technology and applications. Statements by invited panelists on the 
outlook for heat pump technology are also included. The speakers, 
who represented key organizations in the heat pump area, including 
utilities, industry associations, manufacturers, independent research 
institutes, government, and EPRI, addressed the following topics: 
status of heat pump research and development, heat pump testing 
and rating; field monitoring of heat pumps; heat pump water heat- 
ers; heat pump reliability; and marketing programs for pumps. All 
papers, total of sixteen have been processed for inclusion in the 
Energy Data Base. 
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16437 (HRP—0905975/9/XAB) Energy considerations 
for hospital construction and equipment, 1984 edition. 
(Bureau of Health Maintenance Organizations and Re- 
sources Development, Rockville, MD (USA)). Jul 1984. 
48p. NTIS, PC A03/MF AO1. 

Addendum to HRP-0905974. 

The intent of this document is to promote energy conserva- 
tion without reducing indoor environmental quality below the ac- 
ceptable levels set forth in Guidelines for Construction and Equip- 
ment of Hospital and Medical Facilities. The Guidelines currently 
describe acceptable performances that are considered minimums 
and direct the designer to conserve energy to the extent practical. 
This companion document provides guidance on conservation 
measures. Specifically, it provides general directions for: Technical 
Feasibility--implications of design solutions; Life Cycle Cost Proce- 
dures--economic justification for systems and procedures; Oper- 
ational Manageability--assuring quality performance during the life- 
time of the building. By using the Guidelines as the basis, this guid- 
ance allows for maximum freedom of design and flexibility within 
which the designer, architect, engineer, and administrative staff can 
work together in a unified design process to resolve special prob- 
lems. 


16438 (LBL—17785) Oil conservation: permanent or re- 
versible. The example of homes in the OECD. Schipper, L.; 
Ketoff, A. (Lawrence Berkeley Lab., CA (USA)). Oct 1984. 
Contract AC03-76SF00098. 63p. NTIS, PC A04/MF AOl; 
1; GPO Dep. File Number DE85006819. 

This paper estimates the permanent and reversible compo- 
nents of changes in heating oil use in major OECD countries. We 
analyze and discuss changes in the share of oil in total final residen- 
tial enegy consumption, the share of oil-based systems among all 
heating systems (both central systems and room stoves), the trends 
in unit consumption in homes with oil-based central heating, as well 
as the trends in heating oil prices. We reveal the components of the 
rise in oil use through the mid 1970s, and detail the components of 
the decline since that time. Finally we comment on some of the 
causes for these changes. It is found that for seven major OECD 
countries, residential oil use decreased by 32% between 1972/1973 
and 1982, for a savings of about 1 million barrels per day (50 mil- 
lion tonnes of oil equivalent (MToe) per year). One fourth of these 
savings were caused by reductions in the number of homes heated 
with oil, the rest in reductions in oil use per oil heated home. 
During that time, however, the size and central heating penetration 
in these homes increased significantly, so these figures underesti- 
mated the real conservation efforts made to date. Of the total oil 
savings, 44% were found to be of a permanent nature, while the 
rest could be reversed with a continued slide in oil prices, although 
it is judged likely that most of these savings will remain and prob- 
ably increase. 


16439 (LBL—17903) Analysis of federal appliance energy 
efficiency standards. Levine, M.D.; Chan, P.; McMahon, 
J.E.; Ruderman, H. (Lawrence Berkeley Lab., CA (USA)). 
Jul 1984. Contract AC03-76SF00098. 17p. (CONF-840819— 
16). NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85006603. 
From Doing better: setting an agenda for the second decade; 
Santa Cruz, CA, USA (14 Aug 1984). 
paper treats the major issues involved in the assessment 
of the economic impacts of appliance efficiency standards on con- 
sumers. The discussion summarizes the method used in analyzing 
standards many of the key issues raised by the standards, the most 
important findings and results of the analysis, and some comments 
on selected issues. The basic conclusion of the paper is that the 
analysis to date supports a finding that the net results of energy effi- 
ciency standards on residential appliances and space conditioning 
equipment are favorable from the perspective of energy and eco- 
nomic savings to consumers and to the nation as a whole. Although 
recognizing key sources of uncertainty, the authors note that a 
range of analyses performed by the study team using different as- 
sumptions have shown beneficial impacts of standards. In spite of 
the fact that the US Department of Energy (DOE) has issued a 
final rulemaking that requires no standards on residential appli- 
ances, the policy issues are still alive. A court case is pending 
against DOE on this rulemaking, and it is not known how the case 
will be resolved. Further, the legislation on which the rulemaking 
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is based requires a reanalysis that could lead to standards within 
five years. Thus, the issues raised by this paper need to be carefully 
considered over the next several years as the reanalysis proceeds. 


16440 (NMERDI—2-67-1135/1) 


obertson, 

D.K. eo Mexico Univ., Albuquerque (USA). New 

—— a Research and Development Inst.; Oak 

Nati Lab., TN (USA)). Apr 1984. Contract 

-840R21400. 116p. NTIS, PC A06/MF A01; 1; GPO 
Dep. File Number DE85006724. 

Eight windowless one-room test buildings, 6.10 m square 

and 2.29 m high inside, were constructed on a high desert site near 

Tesuque Pueblo, New Mexico, to study the influence of wall dy- 


effect). The buildings are nominally identical except for the walls, 
and are instrumented to record building component temperatures, 
and heat fluxes; indoor temperature, humidity, globe temperatuare, 
and interior surface temperatures; and outdoor weather, solar data, 
and ground temperatures. This report presents the results from 
analysis of heating season data for one year. A simple method of 
analysis using steady-state methods on time-averaged data is de- 
rived from first principles. Energy use data for each building are 
correlated to weather parameters and building interior conditions, 
and are compared to predictions of steady-state modeling. Comfort 
parameters are evaluated for each building, and critically com- 
pared. In situ measurements of wall thermal properties and dynamic 
heat transfer characteristics are presented, including data for adobe 


(NP—5770149) Technological development and its 
the future energy system. Appendix 
commissioned by the Danish Ministry of Energy. (Risoe 
tional Lab., Roskilde (Denmark)). Jan 1984. 360p. 
Danish). NTIS (US Sales Only), PC A1l6/MF AOI. File 
Number DE85770149. 
Individual papers are indexed separately. (LEW) 


16442 (ORNL/CON—133) Energy 
commercial 


conservation case 
studies for model buildings covered by the CACS 
program. Kedl, R.J.; Bircher, T.L. (Oak Ridge National 
Lab., TN (USA)). Mar 1985. Contract AC05-840R21400. 
132p. NTIS, PC A07/MF A01; GPO Dep. File Number 
DE85006982. 

Case studies of four small commercial buildings are present- 
ed that show the potential conservation of electrical and gas enegy 
and the potential reduction in peak electrical demand that result 
from the retrofit of most Commercial and Apartment Conservation 
Service (CACS) Program Measures and Procedures. Four prototy- 
pical buildings are representative of the great majority of CACS- 
covered businesses were used. Energy consrvation calculations 
were conducted on the buildings in six cities representing six differ- 
ent climates in the contiguous United States. Calculations were per- 
formed using DOE-2.1, a computer program that computes energy 
flow in buildings on an hour-by-hour basis. 


(PB—85-107712/XAB) Interim report on the field 
operation of a residential space heating system. (Consumers 
Gas Co. Ltd., Toronto, Ontario (Canada)). Jun 1983. 26p. 
NTIS, PC B04/MF E01. 

‘Sponsored in part by Ontario Ministry of Municipal Affairs 
and Housing, Toronto. 

The Consumers Gas Company Ltd. has a strong interest in 
the performance and safety of the new generation of condensing 
high-efficiency natural-gas-fueled furnaces. Continuing discussions 
with the Ontario Ministry of Municipal Affairs and Housing have 
indicated the need to obtain actual field-performance data on these 
new model furnaces and boilers. The Consumers Gas Company 
Ltd. and the Ministry of Municipal Affairs and Housing are partici- 
pating in a fifty/fifty joint funding basis, to field evaluate one 
model of high-efficiency condensing furnace over the 1982/1983 
and 1983/1984 heating seasons. Objectives of the program are to 
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assess the energy saving, operating cost, and seasonal efficiency of 
this particular appliance at site. 


16444 (PB—85-107738/XAB) State-of-the-art review of 
services provided to owners of multi-unit residential buildings. 
caieateene ‘White Ltd., Toronto, Ontario (Canada)). Feb 
1984. 98p. S, PC E05/MF E01. 

Sponsored in part by Ontario Ministry of Municipal Affairs 
and Housing, Toronto. 

The project covered the broad spectrum of services provid- 
ed to owners of multi-unit residential buildings that have an impact 
on energy consumption by the buildings systems. A thorough 
review of the availability and regional distribution of service pro- 
vided to building owners was undertaken. 


16445 (PB—85-111458/XAB) Indoor climate. (Statens 
Raad foer Byggnadsforskning, Stockholm (Sweden)). 1984. 
21p. NTIS, PC E03/MF E01. 

This issue of Building Research is devoted to indoor climate. 
A considerable amount of short-term and long-term research work 
is being carried out at various universities and institutes of technol- 
ogy throughout the country. Funding for some of this work is pro- 
vided by the Swedish Council for Building Research. Extra interest 
was generated recently, when research workers in the climatic field 
from throughout the world attended the Indoor Air Climate con- 
ference in Stockholm. Excessive or incorrectly applied energy con- 
servation in buildings can give rise to irritation of the mucous mem- 
branes and other discomfort. A considerable amount of research 
into these problems is being carried out. One group of workers, 
with financial funding from the Swedish Council for Building Re- 
search, is engaged on research into the quality of indoor air, and is 
led by Birgitta Berglund, of the University of Stockholm, Ulf Berg- 
lund of the Royal Institute of Technology and Thomas Lindvall, of 
the Karolinska Institute. This article describes their work. 


16446 (PB—85-113405/XAB) Open-cycle centrifugal 
vapor-compression heat pump. Annual report, March 1983- 
February 1984. Iles, T.L.; Burgmeier, L.R.; Stanko, J.E. 
(AiResearch Mfg. Co., Torrance, CA (USA)). Apr 1984. 
72p. NTIS, PC A04/MF AO1. 

The objectives of this program are: (1) to develop an open- 
cycle high-lift centrifugal steam compressor system that can be effi- 
ciently retrofitted to existing multi-effect and high-temperature dif- 
ferential evaporators while maintaining the cost benefits of a single- 
stage centrifugal compressor and (2) to demonstrate the energy 
saving and cost benefits of driving the compressor with a natural- 
gas-fueled gas turbine engine. The turbine exhaust will be used for 
final drying of the product that was evaporated. This report de- 
scribes the design and fabrication of the system and the test activi- 
ties through February 1984. 


16447 (PB—85-116648/XAB) Energy conservation in 
rented buildings. Klingberg, T.; Broechner, J.; Forsman, J.; 
Gaunt, L.; Holgersson, M. (Statens Inst. foer B yggnads- 
ute "Gaevle (Sweden)). Aug 1984. 110p. NTIS, PC 

The es is an anthology of nine essays by different au- 
thors addressing the issue of energy conservation in buildings, 
where there exists a landlord/tenant relationship. After an over- 
view of the rental market and the stock of rental buildings different 
types of rental contracts and energy charges are described. 


16448 (PB—85-117620/XAB) Humidity problems in 
causes of deterioration; thermal bridges; internal 

climate; data for the design and execution of buildings. Occu- 
pation conditions in rooms. (Centre Scientifique et Tech- 
nique de la Construction, Brussels (Belgium)). 1984. 86p. (In 
French). (TN—153). NTIS, PC E06/MF E06. 

Summaries in English, Dutch, French, and German. 

Contents include: Humidity problems in buildings; Causes of 
deterioration; Thermal bridges; Internal climate; Data for the 
design and execution of buildings; and Occupation conditions in 
rooms. 
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16449 (PB—85-118545/XAB) Development of a low-cost, 
self-cleaning residential gas range oven. Annual report, April 
1983-May 1984. Lawrence, W.T. (Little (Arthur D.), Inc., 
Cambridge, MA (USA)). 1 Jun 1984. 29p. NTIS, PC A03/ 
MF AOl1. 


Over recent years, gas ranges have become increasingly 
more expensive than electric units with equivalent features. This is 
due in part to codes developed to insure the safety of gas products 
and in part from the use of two oven burners with electric ignition 
for self-cleaning, improved efficiency, and better broiling. In addi- 
tion, manufacturers have been slow to develop gas self-cleaning 
ovens with cleaning performance equivalent to that of electric 
units. These factors have adversely affected the competitive posi- 
tion of gas ranges and have led to a steadily decreasing market 
share over the last 10 years. A design approach which addresses 
these issues has been developed and tested in a laboratory proto- 
type. The design employs a single burner mounted at the top of the 
oven with blowers to circulate heated air and cool the burner flame 
spreader for good cooking performance. Tests conducted during 
baking indicate good temperature uniformity. Based on these re- 
sults, preparation of engineering drawings for use in constructing a 
preproduction prototype was begun. 


16450 (PB—85-119808/XAB) Swedish heat pump 
projects, 1979-1983; research-development full-scale —_ 
ments supported by hg soe organizations, Eriksson, B 

(Statens Raad foer B i Stockholm 


yggnadsforskning, 
a 1984. 548p. (D—24-1984). NTIS, PC E18/MF 


The catalogue is a compilation of the heat pump projects 
being carried out with government grants and/or loans. Only 
projects involving research work are listed. Subsidized heat pump 
installations for general energy conservation, not research, are not 
included. 


16451 (PB—85-126407) Heat-insulating slabs and mats 
made of mineral wool based on a synthetic binder. (Gosu- 
darstvennyj Komitat RSFSR po Delam_ Stroitel'stva, 
Moscow (U.S.S.R.)). 7 Jan 1973. 13p. HUD USER, P.O. 
Box 280, Germantown, MD 20874. 

This document details the U.S.S.R.'s design and construction 
standards for heat - insulating slabs and mats manufactured from 
mineral wool based on a synthetic binder with plasticizing additive 
or without them. These slabs and mats are designed for thermal in- 
sulation of structures, industrial equipment, and pipelines at tem- 
peratures of the surface to be insulated from minus 60 to plus 400 
degrees C. The first section describes the types, grades, and dimen- 
sions of the slabs and mats. Technical requirements for these prod- 
ucts cover shape, thickness, fracture, and mechanical and physical 
characteristics -- mass, thermal conductivity, binder content, and 
compressibility. Special requirements for slabs of the three top 
grades are presented. The document describes test methods to 
verify compliance of slabs and mats to these standards, including a 
visual inspection, measurements with a needle thickness gage, and 
examination of cuts of the product. Other tests determine tensile 
strength, thermal conductivity, flexibility, compressibility, and the 
amount of solidified phenolic binder. Additional regulations address 
marking, packing, transporting, and storing the slabs and mats. 
They specify types of cartons to use, information that must appear 
on the packed container, and appropriate storage conditions. 


16452 Energy conservation through more-efficient light- 
ing. Maya, J.; Grossman, M.W.; Lagushenko, R.; Way- 
mouth, J.F. (GTE Lighting Products, Danvers, MA). Sci- 
ence (Washington, D.C.); 226: 435-436(26 Oct 1984). 

The efficiency of a mercury-rare gas electrical discharge, 
which forms the basis of a fluorescent lamp, can be increased about 
5% simply by increasing the concentration of mercury-196 from 
0.146% (natural) to about 3%. These findings can be implemented 
immediately without any significant change in the process of manu- 
facturing of this widely used source of illumination, provided that 
mercury-196 can be obtained economically. The potential energy 
savings for the United States are estimated to be worth in excess of 
$200 million per year. 17 references, 3 figures. 





16453 Distributional aspects of an ae tax 
and rebate. Herendeen, R.A.; Fazel, F. (Univ. of Illinois, 
Urbana). Resources and Energy; 6: No. 3, 277-303(Sep 1984). 

Previous work on an energy-conserving well-head tax and 
rebate has treated consumers as a single, lumped entity. This work 
investigates energy savings, and, especially, distributional effects 
over a disaggregated household sector (16 expenditure levels x 7 
household sizes x 4 degrees of urbanization). The approach includes 
the price effects on indirect as well as direct energy consumption. 
Reduction in energy demand is insensitive to the distribution of the 
rebate; i.e., it is dominated by interproduct substitution and technol- 
ogy change. Change in a households real expenditure is, of course, 
affected by the rebate scheme. A rebate which maintains real ex- 
penditures (i.e., allows consumption of the pre-tax market basket) is 
designed for different households; this is compared with a flat per- 
capita rebate. This is done for energy taxes of 100, 224 and 400% 
(base year = 1972-1973), yielding energy savings of about 8, 16 and 
20%, respectively. 33 references, 2 figures, 8 tables. 


16454 Structural-behavioral determinants of residential 
energy use: summer electricity use in Davis. Cramer, J.C.; 
Craig, P.P.; Sy T.M.; Hackett, B.; Kowalczyk, D.; 
Levine, M.; Vine, E. (Univ. of California, Davis, CA). 
Energy (Oxford); 9: No. 3, 207-216(Mar 1984). 

Engineering models of the physical processes of energy use 
in individual houses are quite complex. The authors investigate 
simple statistical models of summer electricity use and compare 
them to engineering models. Data include interviews, energy audits, 
and utility billings for a random sample of residences in Davis, 
California. They predict summer kWh using appliance and cooling- 
load models. The appliance model is based on manufacturers’ or 
published data on average annual kWh used by major appliances; 
refinements for appliance location, seasonality and frequency of use 
have mixed success. The cooling-load model includes the major 
variables used in the DOE 2.1A simulation; coefficients estimated 
by a multiple regression model closely resemble interpolation pa- 
rameters derived from DOE 2.1A. The appliance and cooling-load 
models explain over 50% of the variation in summer kWh in single- 
family detached houses. Using the appliance model and only two 
variables from the cooling-load model, house area and self-reported 
frequency of air-conditioner use, they explain nearly 60% of 
summer kWh in houses. The simple interview question on frequen- 
cy of air-conditioner use captures most of the effects of structural 
features such as insulation and glazing. Finally, the appliance and 
cooling-load models are applied successfully to other house types 
(common-wall houses and apartments). 


16455 Energy nomographs as a design tool for —— 
ing. Sain, A.M.; Davy, J.E.; Rockwell, P.G. (Burt Hill 
Kosar Rittelmann Associates, 400 Morgan Center, Butler, 
PA). Energy and Buildings; 6: No. 3, 197-205(1984). 

The purpose of this paper is to inform commercial building 
designers about an energy analysis tool which can aid them in 
making appropziate decisions about daylighting. The energy nomo- 
graphs are an energy design tool which calculate the annual energy 
consumption of commercial buildings, including lighting, heating, 
cooling, domestic hot water, fans, pumps, and miscellaneous items. 
This paper specifically discusses the daylighting aspects of the tool. 
The calculation procedure is presented with an example to explain 
how this design tool can be used to make good energy decisions 
early in the design process. 


16456 Dollars and sense of conservation. Goldhaber, J. 
(Lawrence Berkeley Lab., CA). LBL (Lawrence Berkeley 
Laboratory) Newsmagazine; 12-17(Win 1983). Contract 
ACO03-76SF00098. 

In 1982, about $120 billion went to pay the utility bills for 
US buildings. With proper conservation measures, this bill could be 
cut in half, with no change in lifestyle. The economics are present- 
ed of driving fuel efficient automobiles. Recent advancements in 
electric lighting and the use of natural light are discussed. The po- 
tential of replacing mechanical devices with advanced optical tech- 
nologies is examined. Holographic films that can be applied to 
window glass, as well as heat mirror coatings are being investigated 
for solar gain from windows. An energy auditor has been devel- 
oped, using a portable computer, which can determine in minutes 
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exactly where the economic break-even point is for all kinds of 
conservation improvements in buildings. 


16457 (BG-Trans—5843) Symposium on heat pumps 

DIN 8900. (British Gas Corp., London; Technischer Ue Cae 

wachungs-Verein Bayern e.V., Muenchen (Germany, 

F. ee — Translation source information not available . 

ee S (US Sales Only), PC A02. File Number 
85900897. 


Four parts of the proceedings of this symposium have been 
entered individually into EDB and ERA. The symposium involved 
FRG regulations, test facilities for measuring the performance of 
heat pumps, initial results of such measurements and the instrumen- 
tation of the test facility. (LTN) 


(HP) and 
). Brinke, R198 1982. Transla- 
NTIS (US Sales 


16458 (BG-Trans—5843, cs 2 Heat pumps 
the appliance safety statute ( 
tion source information not available . 
Only), PC A02. File Number TI85900897. 
In Symposium on heat pumps per DIN 8900. 
Brief descriptions are given of 16 FRG regulations which 
may apply to the manufacture and testing of heat pumps. In par- 
ticular, the dates of the most recent editions are given. (LTN) 


16459 (BG-Trans—5843, pp 7-11) Description of the 
TUV heat pump test rig. Schrempf, B. 1982. Translation 
source information not available . NTIS (US Sales Only), 
PC A02. File Number T1I85900897. 

In Symposium on heat pumps per DIN 8900. 

Equipment for testing various kinds of heat pumps is de- 
scribed. (LTN) 


16460 (BG-Trans—5843, pp 12-15) Experience gained so 
far in the testing of heat pumps. Boehm, P. 1982. Translation 
source information not available . NTIS (US Sales Only), 
PC A02. File Number T185900897. 

In Symposium on heat pumps per DIN 8900. 

Measurements conforming to standards on water/water heat 
pumps and output measurements on brine/water heat pumps indi- 
cate that the data guaranteed by manufacturers are by and large 
being achieved. It has been found absolutely essential to have a 
staff member of the supplier company in attendance for the dura- 
tion of the tests, since the outcomes of tests are often put at jeop- 
ardy by delays caused by faults occurring during test runs. These 
faults are generally of a very minor nature which suppliers can usu- 
ally put right very quickly. The absence of suitable testing rooms at 
many manufacturers of air/water heat pumps has graver results. A 
minimum fin spacing of 4 mm on the air side should be used to pre- 
vent icing in high relative humidity conditions. Already the first 
tests gave the impression that some manufacturers take the volu- 
metric air flow rates from the technical sales literature issued by the 
fan manufacturers. This approach is frequently used in air condi- 
tioning engineering; it should however not be adopted. By reason 
of the fitting conditions in heat pump systems, the flow conditions 
both at the intake and pressure sides may be modified so severely 
that the volumetric air flow rate can be easily cut down to 30% of 
the rated figure which detracts from the efficiency of the heat 
pump. It is true that output can be safeguarded by using fans with 
steep characteristic curves or lines, i.e., those which exhibit only 
small variations in the volumetric flow rate in the event of flow 
caused pressure losses (drops). On the other hand, one has then 
under certain circumstances to accept a lower performance figure 
because of the higher energy consumption. In this case it is more 
economical to avoid flow impairing baffling effects and to see to it 
that the intake (oncoming flow) side is neatly designed, specifically 
in the case of axial flow fans. 


16461 (BG-Trans—5843, pp 16-17) Mi methods 
employed on the heat pump rig. Schrempf, B. 1982. Transla- 
tion source information not available . NTIS (US Sales 
Only), PC A02. File Number T185900897. 

In ———— on heat pumps per DIN 8900. 

The following important measurements are determined on 
the heat pump test rig: temperatures, relative humidity, pressure, 
mass flow rate, voltage, frequency and effective output (true watts). 





$2 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3201 Bulidings 


All temperatures are determined with resistance thermometers cali- 
brated to tolerance 1/3 DIN. Flow chambers, likewise fitted with 
type PT 100 resistance thermometers, are provided for determina- 
tion of the condenser inlet and outlet temperatures. The pressure 
take-off apertures (tubes) for the gauge for determining the pressure 
differences are likewise fitted to the flow chambers, which are in- 
stalled directly at the condenser inlets and outlets. The same system 
was adopted for the determination of pressures on evaporators with 
liquid mass flow. The differential pressure gauges have a margin of 
error of +-80 Pa. The electrical voltages required per DIN 8900 
Part 2 are set on the voltage stabilizer, which is accurate to +- 
0.5% up to powers of 10 kW. The electrical power absorbed is de- 
termined on the wattmeter (4 steps: 3, 6, 12, and 30 kW, accuracy 
+-0.3% of full scale deflection). The liquid mass flow rate is deter- 
mined with an inductive flowmeter with a measuring tolerance of 
+-0.5%. When air is used as medium, the air velocity is determined 
by means of a mini-anemometer. Air humidity is recorded at an ac- 
curacy of +-1.5% of the sensor fitted in the chambers. All the 
above-mentioned measuring instruments have electrical outputs and 
are cyclically recorded by the automatic data recording system; the 
mini-anemometer being the sole exception. The data are stored on 
cassette tapes and are subsequently obtained in the form of comput- 
er print-outs. 


16462 (WH-Trans—1853) Working fluids for heat pumps: 
and lubricating agents. Reichelt, J. Translated 
from Elektrowaerme International ; 35: No. A2, 65-71(Mar 
1977). 17p. NTIS (US Sales Only), PC A02. File Number 
DE85900688. DE85900688 
Refrigerants which have already been proved in refrigera- 
tion units may also be used in heat pumps. A comparison is given 
of the most important features of some selected refrigerants espe- 
cially suited to the heat pump. Lubricants are also discussed with 
reference to their development, their function in the refrigerant 
compressor and some of their properties in the refrigerant 
circulation. Causes and consequences of lubricant failure are point- 
ed out. 
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REFER ALSO TO CITATION(S) 15632, 16369, 16399, 16456 


uri Dept. of Natural Resources, —— City 
(USA). Div. of Energy). 10 Dec 1984. 133 5 
of Natural Resources, P.O. Box 176, cfereon Cit City, 
65102. File Number T1I85900856. 

The evaluation of Missouri's carpool services was conducted 
as a post hoc evaluation and relied on both primary and secondary 
data. The period from 1978 through 1983 was analyzed for the pur- 
pose of evaluating carpool activities of the Missouri Division of 
Energy as they related to geographic trends associated with car- 
pooling during that time period. The end focus of the report was 
on carpooling characteristics and program impacts documented 
from telephone and mail surveys of those persons who requested 
carpool matches during the years of 1982 and 1983. 


16464 eee Technology assessment of 
productive conservation urban transportation. Saricks, 
Cre ; Vyas, A.D.; Bunch, J J.A.; Hudson, C.L.; Putnam, E.S. 


rtation Research Board, Ww DC (USA)). 
. 63p. (TRB/TRR—952). NTIS, PC A04/MF AOI. 

” See also DOE-EV-0070. Library of Congress catalog card 
No. 84-20731. 

The 6 papers in this report deal with the following areas: 
projection of urban household automobile holdings and new car 
purchases by type; projection of typical characteristics of automo- 
biles and transit vehicles for policy analysis; energy-conservation 
strategies and their effects on travel demand; sketch-planning model 
for urban transportation policy analysis; technology assessment of 
productive conservation in urban transportation: an overview; and, 
selection of case study cities and expansion to national urban totals. 
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REFER ALSO TO CITATION(S) 15641, 15863, 15938, 16323, 16345, 16369, 
16446, 16450, 16452, 16481, 16586 


16465 (DOE/CS/40360—3) Energy recovery from textile 

er operations. Final report. McCrosson, F.J.; Jenkins, 

South Carolina Energy Research Inst., Columbia 
(USA) Jan 1982. Contract AC05-80CS40360. 37p. NTIS, 
PC A03/MF AOI; 1; GPO Dep. File Number DE85006754. 

Data of the second phase of a project to improve energy uti- 
lization in textile dryer operations is documented. Results of tests of 
commercially available humidity controllers and air-to-air heat re- 
covery devices at operating mills are reported. Performance and 
payback are evaluated. The findings are considered in preliminary. 


16466 (DOE/CS/40360—T1) Energy recovery from tex- 
tile dryer operations. Phase I final report, June 1980-June 
1981. McCrosson, F.J.; Jenkins, J.D.; Yngve, P.W. (South 
Carolina Energy Research Inst., Columbia (USA)). Aug 
1981. Contract AC05-80CS40360. 115p. NTIS, PC A06/MF 
A01; 1; GPO Dep. File Number DE85006781. 

The technical and economic feasibility of implementing a 
two-step approach for improving use of natural gas in textile dryer 
operations is presented. The first step involves automatic control of 
the dryer dampers to minimize the flow of exhaust heat without di- 
minishing dryer performance. The second step involves recovery 
and use of a portion of the remaining exhaust heat. These two steps 
have the potential for reducing natural gas consumption in the 
dryers by 45 to 65%. Exhaust flow rates are minimized by increas- 
ing dryer humidity to the maximum practical limit. This maximum 
humidity, which is about 0.1 Ib water/lb dry air, is maintained by 
automated adjustments of the damper. Three commercially avail- 
able devices for measuring the stack humidity and controlling the 
dampers are discussed and program for further evaluation present- 
ed. Several approaches for recovering some of the residual exhaust 
energy after the dampers have been adjusted are evaluated. Based 
on these evaluations, three commercially avaialable air-to-air heat 
exhcangers are identified as being particularly suitable for using the 
sensible exhaust heat to pre-heat dryer make-up air. A program to 
further evaluate these air-to-air heat exchangers at operating textile 
mills is presented. 


16467 (DOE/R1/10354—T1) Water brake convertor: a 
simple device to convert mechanical energy into heat energy. 
Final report. Shute, A.C. (Shute (Arthur C.), East Sebago, 
ME (USA)). 29 Apr 1984. Contract FG41-80R110354. 37p. 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE85006021. 

The design, operation, and performance of a prototype 
water brake converter are described. Drawings of the prototype 
and test stand are included. Test results are detailed. (WHK) 


16468 (DOE/R1/26231—T1) Design of a walk-in refrig- 
eration system utilizing ambient temperatures, freon gas, and 
ice storage. Final report. (Energy Computations, Burlington, 
VT (USA)). 10 Sep 1984. Contract FG4I- 81R126231. 57p. 
NTIS, PC A04. File Number DE85006036. 

The results of an examination of annual temperature patterns 
for Burlington, Vermont and the potential for transseasonal energy 
use are reported. The study includes economic optimization of a 
passive refrigeration unit based on both energy Loads and System 
components. 


16469 (EUR—8862) Cyclone heat exchangers. Margrita, 
M.; Santos Cottin, M.; Pailhes, M. (Commission of the Eu- 
ropean Communities, Luxembourg). 1984. 132p. (In 
French). Commission of the European Communities, Lux- 
embourg. 

The study discusses cyclones situated in a preheater tower 
above a cement kiln. This preheater insures the thermal preparation 
of the material by a conter-flow heat exchange between the stream 
of cold material descending towards the kiln and the hot gaz drawn 
up towards the top of the tower by fans. The purpose is to reduce 
the energy consumption in the preheater tower. Energy can be 
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saved by diminishing the power consumed by fans and by a better 
use of the heat brought by the gas. The efficiency of the thermal 
exchange is affected by the separation efficiency of the cyclones. 
However there is a lack of information about internal working pa- 
rameters of these separators (separation efficiency, pressure drop, 
retention time of the material in the cyclones, etc...) since a suitable 
method of investigation was not available. An experimental method 
has been perfected, using radioactive tracers in order to investigate 
these parameters. A computer programme has been designed and 
evaluated by the experimental data. This programme has been used 
to optimise the cyclone geometry for a better separation efficiency 
and a lower pressure drop. An economic assessment shows that the 
profit is too small to justify alteration of a plant already working. 
But improvement of cyclones geometry shape with the help of the 
computer programme can be considered for future fittings. 


16470 (NYSERDA—84-17) Industrial utilization of heat 
exchangers for waste heat recovery in New York State. Final 
report. (Little (Arthur D.), Inc., Cambridge, MA (USA)). 
Jun 1984. 92p. New York State Energy Research and De- 
= ment Authority, Department of Communication, Two 

ockefeller Plaza, Albany, Ny 12223. File Number 
TIS5900583. 

To focus this study on heat exchanger technologies that 
have the greatest opportunity for energy savings in New York 
State, an approximate assessment of the quantity and type of waste 
heat was made. This assessment indicated that waste heat in flue 
gas streams is the largest, most concentrated form of waste heat 
that has an available heat sink which effectively utilizes the waste 
heat. This study focuses on heat exchanger technology for recover- 
ing waste heat from flue gas streams. The study only considers 
waste heat recovery from flue gases for industrial applications. The 
information collected on the conventional technology was used to 
establish a baseline against which to evaluate the advanced technol- 
ogies. From the evaluation matrix, three advanced technologies 
were chosen to formulate recommendations for stimulating their 
use in New York State. 


16471 (PB—85-100956/XAB) Thermal energy storage for 
commercial cogeneration systems. Final report, July 1983- 


March 1984. Kearney, D.W. (Insights West, Inc., San 
Diego, CA (USA)). Mar 1984. 79p. NTIS, PC A05/MF 
AOl. 


An evaluation was made of the effectiveness and value of 
thermal energy storage for commercial-scale cogeneration systems. 
Candidate storage materials included both water and phase-change 
media such as salts, high-density polyethylene, and polyalcohols. A 
computer model was developed to examine the interactions be- 
tween a cogeneration system, thermal storage, and thermal demand 
of the load on an hour-by-hour basis. The model includes the abili- 
ty to account for storage heat loss, part-load engine and chiller per- 
formance, heat-exchanger constraints and different cogeneration 
system operating scenarios. Analyses were performed with the 
model on engine-based cogeneration systems for three applications - 
hotel, small hospital, and office building - for which hourly data 
were available to simulate a year. Both hot and cool thermal stor- 
age systems were examined. The results show wide variations in 
the ability of thermal storage to increase the utilization by the load 
of the heat recovered from the engine, ranging from a 10 to 40% 
increase and highly dependent on the demand profile characteristics 
and relative size of the engine. Water storage appears attractive 
based on both technical and economic criteria, while phase-change 
storage systems require significant cost reduction and are faced 
with some technical uncertainties. 


16472 (PB—85-114395/XAB) High-efficiency hydronic 
heater draft configuration evaluation. Final report, May 1983- 
April 1984, Kennedy, J.M. (Alzeta Corp., Mountain View, 
CA (USA); Teledyne Laars, Hollywood, CA (USA)). May 
1984. 52p. (R—84-706-105). NTIS, PC A04/MF AOl1. 
Prepared in cooperation with Teledyne Laars, Hollywood, 


A study was performed to experimentally evaluate the per- 
formance of the Alzeta Pyrocore planar burner in a downfired, 
condensing hydronic heater being developed by Teledyne Laars. 
The study’s emphasis was on evaluating the burner’s performance 


CA. 
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operating the heating unit with induced draft versus forced draft. 
The results of the study showed that the Pyrocore ceramic fiber 
burner performed well in the hydronic heater application in both 
draft configurations, but was best suited to forced draft operation. 


16473 os eee Dyebath reuse saves 
money and reduces pollution. Bergenthal, J.; Eapen, J.; 
Tawa, A.; Tincher, W. (Sverdrup ae Parcel and Associ- 
ates, Inc., (St Louis, MO (USA)). Oct 1984. 9p. NTIS, PC 


A02/MF A 

ine in cooperation with Bigelow Sanford, Inc., Green- 
ville, SC and Georgia Inst. of Tech., Atlanta. 

The article di an evaluation of the potential for 
wastewater recycle or reuse in textile finishing mills. Over a dozen 
recycle technologies were evaluated in six separate mills. Results of 
these preliminary studies showed that most of the recycle technol- 
ogies were technically feasible, but only a few were cost effective: 
synthetic size recovery and reuse, caustic recovery and reuse, 
direct wastewater reuse (e.g., countercurrent washing), and direct 
dyebath reuse. The last-mentioned was singled out for further study 
because it was seen as having several advantages: low capital cost 
for implementation, substantial processing cost savings, significant 
environmental benefits, and the potential for widespread use in the 
industry. It is estimated that about half of all textile dyeing is per- 
formed by batch operations, including most knit fabric, hosiery, and 
yarn, along with substantial amounts of carpet and some woven 
fabric. Dyebath reuse technology was first developed by the Geor- 
gia Institute of Technology about 10 years ago, but few mills have 
adopted it to date. 


16474 (PB—85-117091/XAB) Feasibility of using chemi- 
cal liners for landfilling electroplating sludges. Final report. 
Phung, H.T.; Shelton, S.P.; Pagoria, P.; LaConde, K.V. 
(SCS Engineers, Inc., Long Beach, CA (USA)). Nov 1984. 
95p. NTIS, PC A05/MF A01. 

Seven (7) test cells, each measuring 24 m (8 ft) square and 
1.8 m (6 ft) deep, were constructed in native soil at a segregated 
monolandfill to determine whether electroplating sludges could be 
stored for possible future metals recovery. Two cells each (repli- 
cates) were lined with fly ash; two with hydrous oxides of iron; 
two with agricultural limestone; the control was lined with native 
bank sand. All cells were filled with approximately the same mix of 
sludge (about 10,000 kg). A leachate collection and monitoring pro- 
gram was initiated. Natural rainfall was the only liquid added 
during the 30 months of field evaluation. Leachate volume, pH, 
EC, Cr(VI), Cr(IIl), Cd, Cu, Fe, Mn, Ni, Pb, and Zn were ana- 
lyzed on a monthly basis. Se, cyanide, B, and Hg were examined on 
a less frequent basis. No significant leaching of heavy metals was 
observed. The excavated sludges exhibited chemical and physical 
characteristics similar to the raw sludges originally deposited, thus 
indicating that future recovery of metals is possible. A cost analysis 
was performed for full-scale chemical waste landfills utilizing each 
of the liner materials. 


16475 (PB—85-118214/XAB) Supported liquid mem- 
ee eee ee es Pearson, 
D. (Warren Spring Lab., Stevenage ae Jan 1984. 52p. 
(LR—473(ME My NTIS, PC E05/MF E05 
Porous polypropylene fibers, Accurel, manufactured by 
Enka AG, Wuppertal, W. Germany, have been used as substrates in 
supported liquid membranes, designed to recover copper, nickel, 
chromium and uranium from dilute aqueous solutions. Membrane 
stability was found to be superior to those made with other poly- 
propylene fibers, and the flux, although low, was shown to be ade- 
quate for the economic application of the membranes in the recov- 
ery of chromium and nickel from electroplating rinse liquors. The 
membranes were tested under a wide range of conditions, and from 
the results obtained the rate determining mechanisms in the various 
systems were elucidated. Recommendations are made for future 
work which should lead to improved performance and more wide 


ranging application. 


16476 (PB—85-126506/XAB) Economic evaluation of 
total-energy guidelines. (Decision Sciences Corp., Jenkin- 
town, PA (USA)). Jul 1973. 59p. NTIS, PC A04/MF AO1. 
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inhibiting the greater application of total- 

technical complexity of evaluating total- 

alternative to conventional utility services. 

guidelines constitute a screening tool that can be 

used to determine the economic feasibility of residential total- 
systems, which would provide onsite power generation with 
evaluation _procedure is based on the 


region, (2) project size (number of dwelling units), (3) gas cost, (4) 
oil cost, and (5) electricity cost. The basic evaluation 

consists of the following five steps: (1) identifying the 
climatic region, (2) determining the purchased electricity cost, (3) 
determining the total-energy fuel costs, (4) calculating total-energy 
annual operating cost savings, and (5) calculating the internal rate 
of return on incremental investment. The presentation uses the 
basic evaluation procedure in some sample calculations, and addi- 
tional considerations are discussed. These considerations are factors 
influencing economic feasibility, hour-by-hour analysis by means of 


Tris ete aaaie teen. 


16477 (PB—85-126514/XAB) Economic evaluation of 
total energy: technical report. (Decision Sciences Corp., Jen- 
aa PA (USA)). 12 Jul 1973. 488p. NTIS, PC ‘A21/ 

Al 

This technical report discusses the analytical methodology 
used to develop the economic evaluation guidelines for comparing 
the capital and operating costs of total-energy systems (residential) 
with conventional energy systems. The discussion of methodology 
includes an identification of critical assumptions and a summary of 
intermediate results not shown in the separate guidelines document. 
Section II of the technical report serves as a central source of infor- 
mation required for economic evaluation of total-energy systems. 
The design methodology for both conventional and total-energy 
systems is presented in Section III. This discussion identifies the 
many energy systems synthesized and evaluated in the course of the 
study. Computer-simulation analysis was used to evaluate energy 
system designs and determine energy demand and consumption 
levels. In Section IV, the computer simulation analysis is described, 
and simulation results are presented. Results include energy demand 
and consumption data, waste-heat use levels, and total-energy fuel 
savings based on a comparison of optimum conventional and total- 
energy systems. Economic evaluation methodology and results are 
presented in Section V. The internal rate of return, based on capital 
costs and annual operating costs, was used to measure total-energy 
economic feasibility. The capital costs and operating-cost informa- 
tion required for the calculation of rate of return is represented. 
Final results, showing rate of return as a function of energy costs, 
climate, and project size, are included. A summary of the guidelines 
document is presented in Section VI. The appendices detail some 
aspects of the computer simulation and data collection. 33 refer- 
ences. 


16478 (PNL—5330) Potential for energy conservation in 
the cement industry. Garrett-Price, B.A. (Pacific Northwest 
Labs., Richland, WA (USA)). Feb 1985. Contract AC06- 
76RL01830. 1356p. NTIS, PC A08/MF A01; GPO Dep. File 
Number DE85007393. 

This report assesses the potential for energy conservation in 
the cement industry. consumption per ton of cement de- 
creased 20% between 1972 and 1982. During this same period, the 
cement industry became heavily dependent on coal and coke as its 
primary fuel source. Although the energy consumed per ton of 
cement has declined markedly in the past ten years, the industry 
still uses more than three and a half times the fuel that is theoreti- 
cally required to produce a ton of clinker. Improving kiln thermal 
efficiency offers the greatest opportunity for saving fuel. Improving 
the efficiency of finish grinding offers the greatest potential for re- 
ducing electricity use. Technologies are currently available to the 
cement industry to reduce its average fuel consumption per ton by 
product by as much as 40% and its electricity consumption per ton 
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by about 10%. The major impediment to adopting these technol- 
Ogies is the cement industry's lack of capital as a result of low or 
no profits in recent years. 


16479 (ZZZ—222) Energetic utilization of sludges and 
wastes. (Association Francaise pour l'Etude des Eaux 
(AFEE), 75 - Paris). 1984. 182p. (in French). NTIS (US 
Sales Only), PC A09/MF AO1. File Number DE85750696. 

The thermal properties of wastes and their possibility of fer- 
mentation with biogas production are widely used for energy pro- 
duction from sludges and municipal, agricultural and industrial or- 
ganic wastes. Wastes containing organic matter which can be fuels 
and give heat with oxygen supply, are widely presented. The 
second part deals with the two following processes: incineration 
and pyrolysis; these two processes may not te without any envir- 
ommental impact. Methane produced by waste anaerobic digestion 
is no longer a sub-product, but becomes an energetic product. The 
energy crisis has stimulated researches in the field of the transfor- 
mation of the organic matter in an energetic material, of the im- 
provement of existing processes or of heat recovery. Wastes 
coming from human activities, whatever their origin, encumber 
space and often pollute the enviromment when their are not dan- 
gerous for man. Solid waste destruction sets technical and financial 
problems; a preliminary study is necessary to see if this solution is 
the best one and particularly to see if one cannot find a profit possi- 
bility of these wastes either as raw material, or heat source. At the 
end of each part, a bibbiographic list of mentioned articles, reports 
or books is given. 


16480 Comparison of calculated and measured perform- 
ance of a fluid-roof and a standard greenhouse. Chiapale, 
J.P.; Van Bavel, C.H.M.; Sadler, E.J. (Institut National de 
Recherche Agronomique, Montfavet, France). Energy in 
Agriculture; 2: No. 1, 75-89(Jul 1983). 

A side-by-side comparison was made in Avignon, France, 
during 1980, of two greenhouse types: a standard greenhouse with 
forced air heating and forced ventilation, and a fluid-roof house in 
which the temperature was controlled by water flowing over a roof 
made of infrared absorbing glass. Heat exchange with groundwater 
at 14°C kept the circulating water between 12 and 23°C. Both sys- 
tems worked essentially as predicted by a simulation model on a 
cold day in April and a warm day in June. The model used meas- 
ured meteorological data to calculate the control action and the 
actual conditions prevailing in both greenhouses. The predictions 
were adequate, except for a tendency to over-estimate interior hu- 
midities. The model was useful in suggesting that, in spite of essen- 
tially equal air temperatures, the conditions for plant growth were 
substantially different in the two greenhouses. In the fluid-roof 
house, there would be less light, a higher humidity, a much reduced 
transpiration, and, during the day, a somewhat lower CO: level and 
lower leaf temperature, all as compared to the standard glasshouse. 
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REFER ALSO TO CITATION(S) 15831, 15883, 16049, 16365, 16393, 16476, 
16477, 16974, 16975, 16976, 16977 


16481 (AD-A—147415/4/XAB) Evaluations of HRI 
(heat recovery incinerators) at NS (Naval Station) Mayport 
and NAS (Naval Air Station) Jacksonville, Florida lessons- 
learned report. Final report, January-June 1984, Frounfelker, 
R.; Belencan, H. (Systech Corp., Xenia, OH (USA)). Jul 
1984. 167p. NTIS, PC A08/MF AO1. 

The heat recovery incinerators (HRI) at Naval Station May- 
port and Naval Air Station Jacksonville, Fla., were studied to de- 
termine any lessons that could be learned from the planning, design, 
construction, operation, and maintenance of these HRIs. The study 
examined the various problems in these areas, including description 
of each problem, an analysis of why the problem occurred, and a 
description of how the problem was alleviated, if it was corrected. 





16482 (AD-A—147571/4/XAB) Cooling system investiga- 
ton ofthe 3AW mep models O16A, OZ1A, and 026A (GDF, 
400-Hz, and 28-V d.c.) gasoline-engine-driven generator sets. 
Summerson, W.A. (Army Belvoir Research and Develop- 
ment Center, Fort Belvoir, VA (USA)). Dec 1983. 30p. 
NTIS, PC A03/MF AO1. 

The purpose of this report is to describe the characteristics 
of the cooling system on the MIL STD 3-kW, Models MEP 016A 
(60-Hz), 021A (400-Hz), and 026A (28-V d.c.) gasoline-engine- 
driven generator sets from the viewpoint of design modifications 
necessary to alleviate chronic engine overheating prroblems experi- 
enced when the sets are operated in high ambient temperatures 
and/or operated in revetted (walled) locations. The inv 
covers the history of the cooling system on the Model 4A032 6-hp 
MIL STD engine and how the cooling system was altered and 
compromised when the engine was applied to 3-kW generator set. 
The report describes experimental modifications made to the set 
cooling system which allowed the set to be operated inside an 
acoustic enclosure without overheating the engine. These improve- 
ments to the engine'and generator cooling systems could be consid- 
ered for incorporation into future production 3-kW MIL STD gas- 
oline-engine-driven generator sets. 

16483 (ANL/CNSV-TM—144,  p 
- technical derations. , W.D. (Ti 

A & M Univ., College Station). 1984. NTIS, PC Al4/ 

MF A0O1. File Number DE85001225. (CONF-840223—). 

From Energy from municipal waste research workshop - a 
technical review of thermochemical systems; Kissimmee, FL, USA 
(22 Feb 1984). 

This paper is primarily concerned with the current and his- 
torical performance and problems of the 10 mass-burning, water- 
walled facilities in the United States. Thermal efficiencies, pollution 
problems, corrosion problems, and mass and energy balances are in- 
cluded as well as a discussion of research and development needs in 
the mass-burning area. The author visited 9 of the 10 large-scale, 
mass-burning, waterwall facilities in 1982. 14 references, 4 figures, 9 
tables. 


16484 (ANL/CNSV-TM—144, pp 23-27) Operating a 
waterwall combustor: problems, approaches, and solutions. 
Loveland, C.W. III. (City of Hampton, VA). Sep 1984. 
NTIS, PC Al4/MF AO0Ol. File Number DE85001225. 
(CONF-840223—). 

From Energy from municipal waste research workshop - a 
technical review of thermochemical systems; Kissimmee, FL, USA 


(22 Feb ag 
The City of Hampton, Virginia Refuse-Fired Steam-Generat- 
ing Facility has been in continuous operation since its start-up on 
September 23, 1980 and has exceeded expectations. During this 
time, however, the plant has experienced numerous disappoint- 
ments. The rate of corrosion, erosion, wear, and breakage due to 
i also exceeded expectations. Each and every one of these 
failures has been addressed, approached, and corrected due to a sin- 
cere vested interest on the part of the City, NASA, the Contractor, 
and the major equipment manufacturers, to make the system work 
as it was intended. Due to their vested interest in this model plant, 
the major equipment manufacturers have voluntarily participated in 
cost-sharing corrective actions for some of these problems. The 
author briefly discussed the following: handling cranes; residue re- 
moval; boiler feed-water capacities; reciprocating grate stoker; wa- 
terwall tubes refractory coatings; boiler-tube fire side corrosion; 
and boiler casing corrosion. 


16485 (ANL/CNSV- 
the calorific value of municipal 
sults from a 2.5-kilogram-capacity flow calorimeter. Do- 
malski, E.S.; Churney, K.L.; Ledford, A.E.; Colbert, J.C.; 
Bruce, S.S.; Buckley, T.J.; Paule, R.C.; Reilly, M.L. (Na- 
tional Bureau of Standards, Washington, DC). Sep 1984. 
NTIS, PC A1l4/MF AOl. File Number DE85001225. 
(CONF-840223—). 

From Energy from municipal waste research workshop - a 
technical review of thermochemical systems; Kissimmee, FL, USA 
(22 Feb 1984). 

A study was made at NBS to establish the limits of reliabil- 
ity of the calorific value of municipal solid waste (MSW) deter- 


—144, pp 29-47) a 
solid waste: experimental 
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mined by the bomb-calorimetric procedure currently used in com- 
mercial test laboratories. This procedure involves using gram-size 
samples derived from MWS processed down to a particle size of 2 
mm or less. Critics of the procedure argue that gram-size samples 
are too small to be representative of such a large quantity of so het- 
erogeneous a material, and that processing MSW may also alter its 


for the determination of the enthalpies of combustion of kilogram- 
size samples of MSW in flowing oxygen near atmospheric pressure. 
Calorimetric data on processed MSW were obtained using both the 
kilogram-size flow and a gram-size bomb calorimeter. Intercompari- 
son of results shows that the calorific value (on a dry basis) of 
gram-size test samples agrees, within the uncertainty of the experi- 
ments, with the corresponding values for their kilogram-size parent 
samples provided that the sample division technique used to obtain 
eee 
figures, 8 tables. 


ae (ANL/CNSV-TM—144. 49-56) ee 
an innovative system, Swine- 
aan G.A. Jr. (O'Connor Combustor Corp., Nashville, TN). 

1984. NTIS, PC A1l4/MF AOl. File Number 
DE85001225. (CONF-840223—). 

From Energy from municipal waste research workshop - a 
technical review of thermochemical systems; Kissimmee, FL, USA 
(22 Feb 1984). 

The patented O’Connor Water Wall Rotary Combustor 
combines the technology of the rotary-kiln-type furnaces that have 
been used for thirty years with the technology of water-wall mem- 
brane-type furnaces, which are common in utility boilers. The unit 
is basically a rotary kiln with a membrane-type water wall instead 
of the common refractory wall. The technology was conceived to 
offer long life under continuous duty while reducing maintenance, 
increasing thermal efficiency, and increasing on line time. 2 figures, 
1 table. 


16487 (ANL/CNSV-TM—144, pp 59-75) Pyrolysis of 
MSW: the current ANL/DOE program. Helt, J.E.; Henry, 
R.F.; Young, J.E. (Argonne National Lab., IL). Sep 1984. 
NTIS, PC Al14/MF AOl. File Number DE85001225. 
(CONF-840223—). 

From Energy from municipal waste research workshop - a 
technical review of thermochemical systems; Kissimmee, FL, USA 
(22 Feb 1984). 

Pyrolysis of MSW is a promising method of producing 
useful fuels. However, several large-scale pyrolysis plants have not 
performed as expected, producing low yields of inferior products. 
Reasons for these shortcomings include a lack of understanding of 
the fundamental mechanisms and kinetics. Current DO) 
research is directed at improved understanding of the basic thermo- 
kinetic mechanisms associated with pyrolytic conversion of MSW. 
This work is directed not only at conventional pyrolysis, but also at 
the potential for product upgrading and advanced liquefaction con- 
cepts. 3 references, 6 figures, 2 tables. 


16488 (ANL/CNSV-TM—144, pp 77-100) Mechanisms 
of pyrolysis of municipal solid waste. Milne, T.A.; Evans, 
R.J.; Soltys, M.N. (Solar Energy Research Inst., Golden, 
CO). Sep 1984. NTIS, PC Al4/MF AOl1. File Number 
DE85001225. (CONF-840223—). 

From Energy from municipal waste research workshop - a 
technical review of thermochemical systems; Kissimmee, FL, USA 
(22 Feb 1984). 

A new mass-spectrometric technique for studying the molec- 
ular details of the pyrolysis of carbonaceous materials has been de- 
veloped and applied extensively to biomass and its components. 
This technique, which permits real-time observation of both pri- 
mary and secondary events under realistic pyrolysis or combustion 
environments, is described and illustrative results are shown for 
MSW and typical constituents. The method has potential for eluci- 
dating the pathways involved in the release and subsequent reaction 
of chlorine-containing compounds, under both oxidizing and reduc- 
ing environments. 5 references, 18 figures, 1 table. 
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(ANL/CNSV-TM—144, pp 101-124) Status of re- 
am on liquefaction of m unicipal colid waste. White, D.H. 
(Univ. of Arizona, Tucson). Sep Sen 1984. NTIS, PC Al4/MF 
A0l. File caine. DE85001225. (CONF-840223—). 

From Energy from municipal waste research workshop - a 
technical review of thermochemical systems; Kissimmee, FL, USA 


(22 Feb 1984). 

Direct liquefaction of municipal solid waste (MSW) and 
other biomass feedstocks can be accomplished by different types of 
processes, ~——. (1) high-pressure, liquid-phase processes, com- 
monly called direct liquefaction; (2) low-pressure, gas-phase proc- 
esses, which include certain pyrolysis and hydro-pyrolysis process- 
es; and (3) supercritical extraction, using solvents that are normally 
liquids at ambient temperature and pressure. This paper reviews the 
status of research on liquefaction of MSW. Emphasis is placed upon 
high-pressure, liquid-phase processes, but the other types are men- 
tioned where significant results have been achieved. Since organic 
MSW consists of over 70 percent cellulosics (wood, paper and 
vegetation waste), it is appropriate to emphasize what is known 
about various biomass materials that contain cellulosics and lignins. 
26 references, 7 tables. 


16490 (ANL/CNSV-TM—144, pp 125-141) Evaluation 
of downdraft gasification for MSW convers ion. Reed, T.B. 
(Solar Energy Research Inst., Golden, CO). Sep 1984. 
NTIS, PC OA 14/MF AOl. File Number DE85001225. 
(CONF-840223—). 

From Energy from municipal waste research workshop - a 
technical review of thermochemical systems; Kissimmee, FL, USA 


(22 Feb 1984). 

Downdraft gasification is particularly effective in gasifying 
biomass and MSW, since the high fraction of volatile oils are 
burned by the incoming air/oxygen, producing a very-low-tar gas. 
Downdraft gasification has lower grate temperatures than updraft 
and will have potentially less slagging problems than updraft gasifi- 
ers. A mathematical model was developed that predicts gasifier di- 
mensions as a function of fuel properties and gasifier thruput. Ther- 
mal scrubbing has the potential for yielding gas clean enough not to 
require further low-temperature processing. For high-ash fuels, the 
adjustment of oxygen/fuel ratio can produce slagging conditions. 
The author concludes that downdraft gasification should be tested 
for MSW at the three i ingly difficult levels of: densified 
MSW; separated MSW; and raw MSW. 15 references, 10 figures, 2 
tables. 


16491 (ANL/CNSV-TM—144, pp 143-165) Gasification 
of MSW in fluidized- and entrained-bed systems. Kuester, 
J.L. (Arizona State Univ., Tempe). 1984. NTIS, PC 
Al14/MF A01. File Number DE85001225. (CONF-840223— 


From Energy from municipal waste research workshop - a 
technical review of thermochemical systems; Kissimmee, FL, USA 
(22 Feb 1984). 

Fluidized/entrained-bed-type gasification systems offer the 
possibility of producing high-quality fuel gas or synthesis-gas prod- 
ucts from MSW. The primary virtues are temperature uniformity, 
efficient heat- and mass-transfer rates and solids-circulation/size- 
separation capability. Potential problems include erratic gas-flow 
patterns, velocity control, solids attrition and entrainment losses, 
solids agglomeration, and equipment erosion. For MSW feedstocks, 
some degree of preprocessing will probably be required to mini- 
mize these potential problems and benefit from the virtues. Eco- 
nomics will dictate the outcome vs the alternatives. 3 references, 5 
figures, 5 tables. 

16492 (ANL/CNSV-TM—144, pp 169-192) Garbage- 
fired fluidized-bed boiler. VanderMolen, R.H. (Combustion 
Power Co., Inc., Menlo Park, CA). 1984. NTIS, PC 
Al14/MF A01. File Number DE85001225. (CONF-840223— 


>: 

From Energy from municipal waste research workshop - a 
technical review of thermochemical systems; Kissimmee, FL, USA 
(22 Feb 1984). 

Overview of a solid-waste-fired fluidized-bed program that 
demonstrated boiler operation at high throughput and low excess 
air, attainment of very high burnout of carbon, meeting of NOx, 
SOx, and CO emission requirements, and the ability to further 
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reduce acid-gas emissions by inexpensive in-situ methods. 3 refer- 
ences, 14 figures, 1 table. 


16493 (ANL/CNSV-TM—144, pp 193-208) RDF cofir- 
ing in utility boilers. McGowin, C.R. (Electric Power Re- 
search Inst., Palo Alto, CA). Sep 1984. NTIS, PC A14/MF 
AO01. File Number DE85001225. (CONF-840223—). 

From Energy from municipal waste research workshop - a 
technical review of thermochemical systems; Kissimmee, FL, USA 
(22 Feb 1984). 

This paper addresses the roles that utilities can serve in 
refuse-to-energy projects, utility experience with cofiring refuse-de- 
rived fuel with coal in utility boilers, institutional issues and utility 
incentives to participate, and the shift in interest toward dedicated 
refuse-fired facilities in recent years. In addition, the EPRI program 
on municipal solid-waste utilization is summarized. The author con- 
cludes: (1) the typical utility role is as customer for refuse energy; 
(2) major operating problems with RDF cofiring have been largely 
overcome by utilities; (3) nontechnical issues have shifted most util- 
ity interest away from RDF cofiring; (4) higher revenues are possi- 
ble from the sale of electricity and coegenerated steam than RDF; 
and (5) the trend is toward refuse-fired cogeneration plants. 8 refer- 
ences, 8 tables. 


16494 (ANL/CNSV-TM— 144, pp 209-217) Akron recy- 
cle energy system. Mark, S.D. Jr. (Tricil Resources, Inc., 

HH). Sep 1984. NTIS, PC Al4/MF AOl. File 
Number DE85001225. (CONF-840223—). 

From Energy from municipal waste research workshop - a 
technical review of thermochemical systems; Kissimmee, FL, USA 
(22 Feb 1984). 

The Akron Recycle Energy System (RES) plant construc- 
tion was completed in mid-1979. Operating difficulties ensued, how- 
ever, and by 1981 the city was forced to the decision to have the 
plant modified extensively. The modified RES successfully com- 
pleted its performance test in December 1982, processing up to 
1100 tpd during the month-long test. During 1983, it processed 
more waste, more consistently than ever before in its history. 
Today, the Akron modified RES can reliably receive and process 
328,000 tons of municipal solid waste per year. The plant has a 
nominal design capacity of 1000 tpd. Normal operation is based on 
processing waste an average of 900 tpd, 365 days per year, and sat- 
isfying customer steam requirements seven days per week, 24 hours 
per day. The plant currently employs 25% fewer people than 
before the retrofit. 2 figures. 


16495 (ANL/CNSV-TM—144, pp 219-235) Cofiring of 
coal and refuse-derived fuel at the Ames municipal electric 
utility. Joensen, A.W. (Iowa State Univ., Ames). Sep 1984. 
NTIS, PC A14/MF AO0Ol. File Number DE85001225. 
(CONF-840223—). 

From Energy from municipal waste research workshop - a 
technical review of thermochemical systems; Kissimmee, FL, USA 
(22 Feb 1984). 

Municipal solid waste (MSW) originally entered a 50 tons/ 
hour process line where primary shredding, ferrous removal, and 
secondary shredding occurred. The RDF produced from the air 
density separator (ADS) is transported 500 feet to the 500 ton Atlas 
storage bin through a 14.0 inch diameter pneumatic transport line. 
The RDF was originally reclaimed from the storage bin pile by a 
four bucket sweep and an associated pull-ring drive system. The 
sweep buckets dropped the material into two infeed drag conveyors 
which supplied two airlock feeders. The material was pneumatical- 
ly transported 200 feet underground for injection into two opposite 
corner burners of the CE Unit No. 7. Conceptual design, as engi- 
neered in 1973, anticipated burning RDF with coal in the 35 MW 
tangentially fired pulverized coal fired Unit No. 7 at firing rates up 
to 20% by heat input or 8 tons/hour of fluff injection. Initial oper- 
ation in October 1975 resulted in a high dropout of unburned mate- 
rial into the bottom ash hopper. The power plant began co-firing 
RDF with coal in the 7.5 or 12 MW spreader stoker boilers which 
had also been modified for this firing mode. The problem of high 
unburned material dropout in the 35 W unit was solved by the in- 
stallation of a CE dump grate at the furnace bottom. This retrofit 
was completed by April 26, 1978, and RDF was successfully co- 
fired in this unit up through the spring of 1982. Then, the 70 MW 
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B & W suspension fired Unit No. 8 - especially designed for RDF 
co-firing - was operational and became the main unit for burning 
the fluff fuel. 9 references, 6 figures, 11 tables. 


16496 (DOE/CS/20235—1) Feasibility study of landfill 
gas recovery at seven landfill sites, Adams County/Commerce 
City, Colorado. Final report. (SCS ineers, Inc., Le 
Beach, CA (USA)). Jul 1984. Contract FG01-79CS20235. 
104p. NTIS, PC A06/MF AOI; 1; GPO Dep. File Number 
DE85006851. 

This report documents the findings of a major landfill gas re- 
covery study conducted in Adams County, Colorado. The study 
was performed during the period from August 1979 through Sep- 
tember 1980. The study was broad in scope, involving a technical, 
economic, and institutional feasibility analysis of recovering landfill- 
generated methane gas from seven sanitary landfills in southwestern 
Adams County. The study included: field extraction testing at the 
seven sistes; detailed legislative research and activity; a market 
survey, including preliminary negotiations; and preliminary design 
and cost estimates for gas recovery systems at all seven sites. 


16497 (DOE/CS/24228—1) Assessment of community 

energy conservation opportunities for urban development 
projects. (Chicago Dept. of ee (USA)). 1984. 
Contract FG02-81CS24228. 165p. S, PC A08 AOl; 
1; GPO Dep. File Number DE85005887. 

The city of Chicago conducted this study to evaluate the 
technical and economic feasibility of district heating and cooling 
(DHC). A method was developed to determine the feasibility of 
DHC; it was then applied to ten DHC technologies and twelve 
sites within Chicago. The study focused on commercial and mixed- 
use development. The general target area encompassing the twelve 
sites - the central business district (CBD) and its surrounding com- 
munities - was selected due to existing community characteristics 
which are conducive to DHC. These characteristics include pro- 
posed development and renovation of commercial and mixed-use 
structures, potentially accommodating infrastructure such as freight 
tunnels and other conveyances for piping systems, large thermal 
users and potential for additional commercial and mixed-use 
growth. As a result of the analysis of technologies, eight different 
DHC technologies were identified as being generally feasible for 
Chicago. When their characteristics were matched with those of 
the twelve Chicago locations, five sites were identified as being 
able to support a total of seven different DHC technologies. Two 
sites were found to be suitable for district heating and cooling; one 
was suitable for cogenerated district heating and electricity, using 
steam; one site was suitable for district heating, district heating and 
cooling, and cogenerated district heating, cooling and electricity 
and one was suitable for district heating, district heating and cool- 
ing as well as cogenerated district heating, cooling and electricity. 
DHC appears to have major potential in Chicago. Based on present 
and planned development alone, this study found several sites in the 
target area where signiicant energy savings could be achieved 
through the application of DHC technologies. There is reason, 
moreover, to believe that the study underestimates the potential for 
these energy-saving technologies. 29 references, 6 figures, 18 tables. 


16498 (PB—85-117109/XAB) Evaluation of processed 
municipal wastes in landfill cells. Kemper, J.M.; Kleinhenz, 
N.J.; Swartzbaugh, J.T. (Systech Corp., Xenia, OH (USA). 
Nov 1984. 97p. NTIS, PC A0S/MF AO1. 

The U.S. Environmental Protection Agency (EPA) engaged 
Systems Technology Corporation (SYSTECH) to compare the lea- 
chates and gases produced by municipal solid wastes (MSW) that 
were processed in various ways prior to landfilling. Beginning in 
January 1975, five tests cells (buried landfill simulators) were moni- 
tored until August 1980. These five test cells contained municipal 
refuse in the following conditions: (1) shredded and baled, (2) 
baled, (3) baled and saturated with water, (4) shredded, and (5) 
nonprocessed. Leachate and gas samples were collected to deter- 
mine moisture balances, leachate pollutant concentrations, and gas 
compositions in order to evaluate the processing methods. The 
baled wastes were found to produce large quantities of dilute leach- 
ate, while the shredded waste produced smaller quantities of more 
concentrated leachate, compared to nonprocessed waste. 
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REFER ALSO TO CITATION(S) 16431, 16826 


16499 (DOE/CS/69002—T1-Vol.1) Energy Extension 
Service pilot program: Evaluation report after two years. 
Velie. Buleniion come. (ICF, Inc., Washington, DC 
(USA); Westat, Inc., Rockville, MD (USA)). Apr 1980. 
Contract ACO01-77CS69002. 239p. NTIS, PC Ail/MF AOl; 
GPO Dep. File Number DE85007294. 

The purpose of this report is to provide an overview of the 
impacts and costs of the two years of the pilot program, and to 
check the consistency of findings over the two year period. The 
analysis addresses the following questions: (1) Were the impact 
findings of Year I and Year II consistent, or did Year I and Year II 
attitudes and behavior vary? If variation existed, could it be attrib- 
uted to program changes as the EES progressed from a start-up 
phase (Year I) to more normal service delivery (Year II)? (2) Did 
costs of service delivery change (again 


about the relative cost effectiveness of delivering services to differ- 
ent target audiences? 73 tables. 


16500 (DOE/CS/69002—T1-Vol.2) Energy Extension 
Service pilot program: Evaluation report after two years. 
Volume II. State reports. (USDOE Assistant Secretary for 
Conservation and Solar Energy, Washington, DC; ICF, 
Inc., yen DC (USA); estat, Inc., Rockville, MD 
(USA), r 1980. Contract AC01-77CS69002. 604p. NTIS, 
30 ME A01; 1; GPO Dep. File Number DE85007293. 
pagal I of the Energy Extension Service Evaluation pre- 
sents a discussion of the operations of the Energy Extension Serv- 
ice (EES) pilot state programs during the period from October 1, 
1977 through September 30, 1979. Each of the ten pilot states - 
Alabama, Connecticut, Michigan, New Mexico, Pennsylvania, Ten- 
nessee, Texas, Washi Wisconsin, and Wyoming - received a 
grant of approximately $1.1 million to develop and implement an 18 
month program beginning on October 1, 1977. In September 1978, 
each state received an additional $370,000 for service delivery pro- 
grams for the extension of the pilot program, April 1979 through 
September 1979. Volume II provides a case-study description of the 
operations of the pilot program in each state, with special attention 
given to the two programs selected in each state for more detailed 
study and survey research. Although the thrust of this volume is 
descriptive, some survey data and analysis are presented for the em- 
phasis programs. Therefore, it is important to note briefly some 
methodological points. Two telephone surveys of clients and a non- 
client sample wre conducted, one at the end of the first year of the 
pilot program (October 1977 - September 1978) and one at the end 
of the second year (October 1978 - September 1979). The first 
survey was conducted for all nineteen emphasis programs. Howev- 
er, due to limited evaluation resources, the second survey was con- 
ducted for only twelve of the nineteen emphasis programs. (These 
twelve programs are indicated in the text). 


16501 (ORNL/CON—170) Analysis of lifestyle — 
on residential energy use. Stovall, T.K.; Kuliasha, M.A. 
(Oak Ridge National Lab., TN (USA)). Feb 1985. Contract 


AC05-840R21400. 60p. NTIS, PC A04/MF A0Ol1; GPO 
Dep. File Number DE85006955. 

An analysis of a large data set was performed to identify life- 
style trends or relationships that should be accounted for in retrofit 
performance research. Occupant-controlled thermostat settings, as 
reflected by indoor temperature or heating and air conditioning 
energy use, were examined with respect to outdoor temperature, 
heating system type, family size, house size, and house type. Hot 
water energy use was similarly examined. Several trends associated 
with these variables were idetified: homes with central thermostats 
are more likely to use nighttime temperature setback during the 
winter than those with individual room controllers; outdoor tem- 
perature has a stronger effect on thermostat management during the 
winter than during the summer; house type affects air conditioner 
energy use and may shift the winter/summer balance of savings for 
some retrofit measures; and hot water use varies seasonally, and the 
variation is most noticeable during the fall months. 
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REFER ALSO TO CITATION(S) 15633, 15668, 15845, 15845, 15846 


16502 (OE/NASA—0167-8) Advanced Gas Turbine 
(AGT) technology development. Eighth semiannual progress 
report, July- “December 1983. (Garrett Turbine Engine Co., 
Phoenix, AZ (USA)). Jun 1984. Contract AI01-77CS51040. 
ee TOS (NASACOR 174805, GARRETT—31-3725(8)). NTIS, 
A04/MF A01; GPO Dep. File Number DE85006974. 
Project effort conducted under this contract is part of the 
DOE Gas Turbine Highway Vehicle System Program. This pro- 
gram is oriented at providing the United States automotive industry 
the high-risk long-range technology necessary to produce gas tur- 
bine engines for automobiles with reduced fuel consumption and re- 
duced environmental impact. It is intended that technology result- 
ing from this program reach the marketplace by the early 1990s. 
This report reviews the power section (metal and ceramic engine) 
effort conducted to date, followed by a review of the component/ 
ceramic technology development. Appendices include reports of 
progress from Ford, AiResearch Casting Company, and the Carbo- 
rundum Company. 


16503 (DOE/NASA—0342-1) Methods for heat analysis 
and temperature field analysis of the insulated diesel: Phase 
report. Morel, T.; Blumberg, P.N.; Fort, E.F.; 

(Integral Technologies, Inc., Westmont, IL 

). 1984. Contract AI01- 80CS50194. 274p. 
(NASA-CR—174783). NTIS, PC Al2/MF A0l; 1; GPO 
Dep. File Number DE85006264. 

Phase I consists of a number of integrated analytical and ex- 
perimental tasks. These tasks form elements of a broad program 
whose objective is to develop a comprehensive analytical method- 
ology for studies of combustion chamber heat transfer and tempera- 
ture distribution in the related structure of an insulated diese! 
engine. The work carried out to date concentrated on the parallel 
development of certain heat transfer and thermal models: specifical- 
ly convection and radiation heat transfer models, a one-dimensional 
transient heat conduction model, and multidimensional steady-state 
heat conduction model. During the same period, work in progress 
at Purdue University concentrated on the development of experi- 
mental methods and instrumentation needed to acquire accurate 
engine test data for model calibration and validation. 


16504 (@OE/PE/70521—T2) Automotive 

copy test. Final report. (Goldstein/Krall Marketing Re- 
sources, Inc., Stamford, CT (USA)). Oct 1984. Contract 

ACO01-83PE70521. 4lp. NTIS, PC A03/MF AOl1; 1; GPO 

Dep. File Number DE85007356. 

The purpose of this research project was to explore the fol- 
lowing issues: (1) mileage recall/recognition of miles per gallon/ 
highway mileage estimates in print ads by advertisement readers; 
(2) determine consumer expectations and believability of advertised 
mileage guidelines; (3) measure recall/comprehension of mileage 
disclaimers; and (4) determine how consumers utilize published 
mileage estimates. The evidence from this study points to a public 
which is quite familiar with the EPA mileage estimates, in terms of 
using them as guidelines and in finding them to be helpful. Most 
adults also appear to be knowledgeable about factors which can 
affect car performance and, therefore, anticipate that, within certain 
tolerances, their actual mileage will differ from the EPA estimates. 
Although the consumer has been educated regarding fuel estimates, 
there is a very strong suggestion from this research that typical 
automobile print advertising does a less than an effective job in 
generating awareness of specific EPA estimates as well as their at- 
tendant disclaimer. Copy strategy and execution have a critical 
impact on recall of the EPA mileage estimates. 18 tables. 


ERA-10/9 / 2252 


16505 (N—84-33471) Understanding the roles of the stra- 
tegic element cobalt in nickel base superalloys. Stephens, 
J.B.; Dreshfield, R.L. (National Aeronautics and S Ad- 
ministration, Cleveland, OH (USA). Lewis . Research 
Center). Apr 1984. 15p. NTIS, PC A13/MF AOl. 

Research progress in understanding the effects of cobalt and 
some possible substitute on microstructure, mechanical properties, 
and environmental resistance of turbine alloys is discussed. The 
United States imports over 90 percent of its cobalt, chromium, tan- 
talum and columbium, all key elements in high temperature nickel 
base superalloys for aircraft gas turbine disks and airfoils. NASA, 
through joint government/industry/university teams, undertook a 
long range research program aimed at reducing or eliminating these 
strategic elements by examining their basic roles in superalloys and 
identifying viable substitutes. 


16506 (N—84-33475) Manufacturing ee > 
reduce strategic materials usage. Allen, M.M.; Halfpap, D.S.; 
Siegel, M.A. (Pratt and Whitney Aircraft Group, West 
— Beach, FL (USA)). Apr 1984. 8p. NTIS, PC A13/MF 

Manufacturing development programs to reduce the usage in 
gas turbine engines are examined. Several programs which provid- 
ed significant of cobalt, titanium, and tantalum results in reducing 
raw materials requirements, that have been reduced to practice are 
described. The programs include forging and casting complex parts 
to near net shape, recycling of machining scrap and used parts, 
repair and refurbishment of damaged or worn parts, and component 
retirement for cause. In addition to reduction of strategic material 
usage, the programs resulted in lower cost parts due to reduced 
material input requirements and less machining. 


16507 (NP—5770159) Numerical calculation of three-di- 
mensional frictionless and frictional flow in turbomachinery. 
Luecking, P. (Technische Hochschule Aachen (Germany, 
F.R.). Fakultaet fuer Maschinenwesen). 23 Dec 1982. 148p. 
(In German). NTIS (US Sales Only), PC A07/MF AOl, 
File Number DE85770159. 

A description of the stationary three-dimensional subsonic 
flow in turbine lattices is reported, starting from the determination 
of the friction-free flow on the flow surfaces, using a difference 
method. These surfaces, which are generally embedded in the 
three-dimensional space, are calculated by iteration, following the 
procedure given by Wu. A complete representation of the three-di- 
mensional flow field, however, cannot be obtained by this method. 
For example a channel vortex induced by a rotating flow field does 
not result from this model. In most cases a quasi-three-dimensional 
calculation with a representative Ssub(2m)-surface is sufficient for 
the complete treatment. A solution is presented to introduce the 
Kutta flow condition into the S:-calculation. The three-dimensional 
effects of flow rotation and friction, which cannot be described by 
the calculation of flow surfaces, are calculated with a parabolic po- 
tential method. A guide line is presented for the treatment of plane 
turbine lattices, using an orthogonal curved coordinate system of 
friction-free flow- and potential-lines. 


16508 (NP—5770160) Development and test of a wedge- 
shaped probe for instationary three-dimensional flow measure- 
ments in turbines. Heneka, A. (Stuttgart Univ. (Germany, 
F.R.). Fakultaet 5 - Energietechnik). 15 Feb 1983. 164p. (in 
German). NTIS (US Sales Only), PC A08/MF AO1. File 
Number DE85770160. 

The physical principles and the design of a pneumatic 
wedge-shape probe are reported, which can be used for instationary 
flow measurements in turbines. Temperatures and pressures can be 
obtained with this probe as a function of time, thus allowing for a 
determination of flow angles and velocities. The necessary minia- 
ture pressure sensors (semiconductor devices with zero point tem- 
perature compensation) are located in the probe head to obtain an 
optimal signal transformation characteristics. A general description 
of the probe calibration and evaluation procedure is presented to- 
gether with detailed information on instationary three-dimensional 
flow measurements (calibration coefficients for dynamic pressure 
and angles relative to the turbine axis, propagation time measure- 
ments, turbulent velocity fluctuations). In addition the preparations 
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for experiments with a cold air turbine are reported in conjuction 
with the experimental results of stationary and instationary flow 
measurements. 


3302 External Combustion Engines 


16509 (AD-A—147087/1/XAB) Base Ne Stirling 
engine military assessment, Final technical 
report, 1 June 30-September 1983. Daley, J.G. (Argonne Na- 
_ Lab., IL (USA)). Oct 1983. 34p. "NTIS, PC A03/MF 


The design of an advanced Stirling engine is considered for 
potential use in Air Force mobile electric power generator sets. 
The prospects for acceptable reliability appears good due to new 
approaches to recognized Stirling probiem areas; sealing, heater 
head and control. The present design appears suitable for a 30kW 
set, but Air Force needs would be best suited by development of a 
60kW unit. Standardization would be facilitated by using the 60kW 
Stirling engine and associated auxiliaries in a 30kW set. Final design 
drawings have been completed in the 30kW engine but construction 
and tests are required to establish that both design criteria for the 
engine and mobile power requirements are met. Originator-supplied 
keywords include: Heat pipe, and Combustor control. 


(DOE/JPL—1060-58, pp 283-296) Design and 
construction of a 3 kW sealaed ling engine test model. 
Dancette, M.; Wintrebert, G. (Societe Bertin & CIE, Plaisir, 
France). 1 Feb 1983. NTIS, PC A14/MF AO1. File Number 
DE83011247. (CONF-821184—; JPL-PUB—83-2). 

From 4. parabolic dish solar thermal power program review 
meeting; Pasadena, CA, USA (30 Nov 1982). 

A Stirling engine test model is discussed. The basic princi- 
ples of a Stirling engine are briefly described and the present tech- 
nological difficulties which are encountered in the development of 
these machines are pointed out (gas leakage on the dynamic seals, 
and pollution of the regenerator exchangers). The basic technologi- 
cal alternatives chosen to overcome these difficulties (sealed ma- 
chine, electrical power output instead of mechanical free pistons 
with dry bearings, and linear generators controlled by an electronic 
system are discussed. The primary aim of the Stirling test model is 
to validate these technological options. The general concept and 
the estimated power balance of this engine are prsented, with the 
first test results of the various components. These tests have already 
shown a satisfactory mechanical behavior, and very encouraging 
heat exchangers performance. 


3303 Electric-powered Systems 


16511 (CONF-850115—6) Field use of electric vehicles 
compared to prototype tests. LaBelle, S.J. (Argonne National 
Lab., IL (USA)). Nov 1984. Contract W-31-109-ENG-38. 
16p. ‘NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE85006887 

From 64. annual Transportation Research Board meeting; 
Washi DC, USA (21 Jan 1985). 

ta on six types of electric vehicle are presented. Energy 

use and geographic range information gleaned from early verifica- 
tion and characterization tests are compared with operational data 
collected under the US Department of Energy Test and Evaluation 
Program. Track test data are an uneven indicator of performance in 
the field. This is mainly due to the unpredictability of breakdowns 
in vehicles, and the importance of management practices at the test 
sites. These data present a good picture of electric vehicle charac- 
teristics today. The paper concludes with a brief summary of usage 
patterns of the electric vehicles in the test program, highlighting 
successful missions in the field. 


16512 (DOE/CS/54209—24) Performance characteristics 
of a battery charger and state-of-charge indicator. Edwards, 
D.; Klein, J. Jet Propulsion Lab., Pasadena, CA (USA)). 30 
Sep 1984. Contract AI01-78CS54209. 55p. (JPL-PUB—84- 
92). NTIS, PC A04/MF A0l; GPO Dep. File Number 
DE85006656. 

A device suitable for battery charging and a device that pre- 
dicts the state of charge is complex. To reduce the number of com- 
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ponents, an effort was initiated to combine the battery charger and 
a state-of-cycle indicator because the sensors, processor, displays, 
and controls can be shared. State-of-charge information can be used 
by the battery charger for better charging procedures. Also, the 
computational capability of the state-of-charge indicator can also be 
used by the charger to optimize charge control. These consider- 
ations prompted by US DOE to direct JPL to develop a battery 
charger/state-of-charge indicator (BC/SCI) system for electric ve- 
hicle use under contract to Gould Laboratories. This report de- 
scribes the original and subsequent objectives for the BC/SCI and 
the rationale for those objectives. The requirements generated from 
the objectives, both the original and reduced, are listed. A descrip- 
tion of the BC/SCI is provided. A complete discussion of the 
power section problem is given and recommendations made for 
solving that problem. Other recommendations are provided for the 
state-of-charge indicator. One section of this report deals with the 
tests performed by JPL on the BC/SCI. 


16513 (DOE/NV/10320—2) ac powertrain for an electric 
vehicle. Phase 2 and Phase 3 final report. Slicker, J.M. 
(Eaton Corp., Southfield, MI (USA). Engineering and Re- 
search Center). Nov 1984. Contract AC08-81 10320. 
389p. NTIS, PC A17/MF A01; 1; GPO Dep. File Number 
DE85006655. 

This report describes work relating to Phases 2 and 3 devel- 
opment and testing of an ac powertrain for a 25 hp four-passenger 
electric vehicle. The system, which consists of a two-speed auto- 
matic mechanical transaxle, 18.6 kW ac induction traction motor, 
33.6 kW inverter and overall logic controller, was installed and 
evaluated in a converted Mercury Lynx rolling test bed vehicle. An 
on-board charger and an auxiliary dc-to-dc converter were integrat- 
ed into the inverter/controller package. 


16514 (TVA/PE/EDT—85/5) Test and evaluation of the 
Hoppecke Model E240 G 144/16 electric vehicle battery 
charger. Driggans, R.L.; Reese, R.W.; Keller, A.S. (Tennes- 
see Valley Authority, Chattanooga (USA). Transportation 
Projects). Nov 1984. 53p. NTIS, PC A04/MF AO1. File 
Number DE85900573. 

The Hoppecke Model E240 G 144/16 electric vehicle bat- 
tery charger was tested by TVA. Charger input/output voltage, 
current, and power characteristics and input waveform distortion 
were measured and induced electromagnetic interference was eval- 
uated as the charger recharged a lead-acid battery pack. Electrical 
quantities were measured with precision volt-ampere-watt meters, 
frequency counters, a digital-storage oscilloscope, and a spectrum 
analyzer. The Hoppecke charger required 12.2 hours to recharge a 
144V battery from 100% depth of discharge (DOD). Energy effi- 
ciency was 82%, specific power was 81.2W/Kg (36.8W/lb), input 
current distortion varied from 52.6 to 73.6%, and electromagnetic 
interference was observed on AM radio. Charge factor was 1.25 
from 100% DOD, increasing to 1.52 from 25% DOD. 
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REFER ALSO TO CITATION(S) 15633, 15668, 15845, 15846 


16515 (DOE/CE/50071—1) Low pressure storage of 
methane on interlayered clays for potential vehicular applica- 
tions. Innes, R.A.; Lutinski, F.E.; Occelli, M.L.; Kennedy, 
J.V. (Gulf Research and Development Co., Pittsburgh, PA 
(USA)). Jul 1984. Contract AC01-84CE50071. 62p. NTIS, 
PC A04/MF A011; GPO Dep. File Number DE85006949. 
Inexpensive, high surface area sorbents were prepared by 
treating naturally occurring hectorite and bentonite clays with alu- 
minum chlorohydroxide, zirconium chlorohydroxide, or silica-sol 
solutions. Data were obtained comparing these interlayered clays 
with activated carbons and zeolites as sorbents for the low pressure 
storage of methane onboard natural gas powered vehicles. Methane 
sorption at pressures up to 7 MPa (1000 psig) resembled a Lang- 
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muir-type curve with a saturation sorption equal to about six micro- 
moles of methane per square meter of surface area. Even at low 
pressures, methane sorption capacity was largely determined by 
surface area. At 2.2 MPa (300 psig), the best interlayered clay 
sorbed less than one-third the methane sorbed by an equal volume 
of Witco grade 9JXC activated carbon. Both the activated carbons 
and interlayered clays exhibited excellent release-on-demand capa- 
bility. Driving ranges were calculated for a 2500-lb automobile 

i with three, 35-liter fuel tanks filled with sorbent and pres- 
surized to 3.6 MPa (500 psig) with methane. Enough methane was 
stored with the best interlayered clay to travel 41 km (25 mi). With 
93XC carbon, one could travel 82 km (51 mi). The same vehicle 
equipped with high pressure (2400 psig) fuel tanks having the same 
volume but containing no sorbent would have a 190 km (118 mi) 
range. 


16516 (PB—85-116325/XAB) Alternative fuels for buses: 

current assessment and ives. Final report. 
Bloch. A.J. (Polytechnic Inst. of New York, Brooklyn 
(USA)). May 1984. 68p. NTIS, PC A04/MF AOl1. 

This report summarizes the limited research that has been 
conducted regarding alternative fuels for buses, matching results 
with relevant objectives, and recommending further research and 
policy directions. This report examines the issue of alternative fuels 
for transit buses from the perspective of the 1980s and beyond. This 
report points out that in a time when Federal involvement in alter- 
native fuel development is of lessened significance and market place 
actions seem of greater value than government intervention or in- 
vestment, it is relevant to examine the objectives of developing 
diesel fuel alternatives for public transportation vehicle use. Five 
fuels have been named as possible alternative fuels for bus transit 
systems: methanol; ethanol; vegetable oils; methane; and hydrogen. 
All are in production at the current time, although the authors feel 
it should be noted that only vegetable oils are being produced in 
any significant quantity in the United States from renewable re- 
sources. Four fuel groups are evaluated in this report: alcohols; 
vegetable oils; methane (or natural gas); and hydrogen. An assess- 
ment of current developmental status is provided and conclusions 
regarding future research efforts are presented. 


16517 (PNL—5259) Combustion Zone Durability Pro- 
gram. Material and coating development for alternative fuel 
applications. Final report. Prater, J.T.; Courtright, E.L. (Pa- 
cific Northwest Labs., Richland, WA (USA)). Jan 1985. 
Contract AC06-76RL01830. 170p. NTIS (US Sales Only), 
PC A08/MF A01; GPO Dep. Fi e Number DE85007248. 

This report summarizes work conducted to develop more 
durable combustion zone materials for use in diesel or gas turbine 
engines burning low-quality alternative fuels, particularly coal-de- 
rived liquid fuels. Development of metallic and ceramic coatings 
systems is reported for heat engine applications, primarily in gas 
turbines and diesel engines, and to alternative fuel operation. Ef- 
fects of alternative fuel combustion on materials performance are 
discussed. Hot corrosion resistant metallic coatings, partially stabi- 
lized zirconia thermal barrier coatings, SiC wear-resistant coatings, 
SiC fiber-reinforced glass/ceramic composites, and SiC-impregnat- 
ed coatings and liners are evaluated. Fuels equivalent to No. 2 
diesel processed from coal and shale exhibited no combustion prob- 
lems when burned for short periods in diesels. However, extensive 
hydrogenation was necessary to bring coal liquids to equivalent hy- 
drogen/carbon (H/C) ratios. As the extent of refinement decreased, 
fuel combustibility dropped significantly. Adiabatic diesels, which 
operate at higher temperatures, were found to be less sensitive to 
fuel quality. Plasma-sprayed and physical-vapor-deposited (PVD) 
zirconia coatings showed promise. Their columnar microstructure 
provided an excellent combination of thermal fatigue and erosion 
resistance. Unfortunately, the ceramic thermal barriers proved to be 
surprisingly sensitive to fuel impurities that infiltrated along the 
coating porosity. No sealing technique was demonstrated that 
would completely retard this degradation, although research on 
laser surface melting and deposition of dense closeout layers offered 
promise. 
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REFER ALSO TO CITATION(S) 16408, 16517 


16518 (DOE/ER/45000—1-Vol.22-Pt.2) High pressure in 
science and technology. Part II. Fluids, engineering, and 
safety. Volume 22. Homan, C.; MacCrone, R.K.; Whalley, 
E. (eds.). (Materials Research Society, University Park, PA 
(USA)). 1984. Contract FG02-83ER45000. 336p. (CONF- 
830763—Pt.2). Elsevier Science Publishing Co., Inc., 52 
Vanderbilt Ave., New York, NY 10017. File Number 
1185007126. 

From 9. AIRAPT international high pressure conference; 
Albany, NY, USA (25 Jul 1983). 

ifty-six papers are arranged under the following headings: 

fluids under high pressure, and high pressure engineering and 
safety. 


16519 (ORNL/TM—1050) High-Temperature Materials 
Program quarterly progress report for period ending January 
31, 1965. Thurber, W.C. (comp.). (Oak Ridge National Lab., 
TN (USA)). Mar 1965. Contract AC05-840R21400. 137p. 
NTIS, PC A07/MF AOl; 1; GPO Dep. File Number 
DE85008062. 

This report is divided into five sections: high-temperature 
materials development, materials compatibility studies, behavior of 
high-temperature materials under irradiation, uranium nitride, and 
tungsten metallurgy. (DLC) 
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REFER ALSO TO CITATION(S) 15631, 15975, 16102, 16103, 16121, 16124, 
ae 16312, 16505, 16679, 17684, 17725, 17729, 17732, 17734, 17735, 17736, 
1773 


16520 (BDX—613-3179) Pulsed electrodeposition. Final 
report. Stimetz, C.J. (Bendix Corp., Kansas City, MO 
(USA)). Feb 1985. Contract AC04-76DP00613. 47p. "NTIS, 
PC A03/MF A01; GPO Dep. File Number DE85007057. 

Pulse plating of cobalt-hardened gold alloys increases the 
cobalt content in the alloy. At lower duty cycles, the electrodepos- 
its become dull. Little change in the microhardness was observed 
between pulsed and direct current electrodeposits. The TEM and 
electron diffraction analyses indicated no significant difference in 
microstructure between pulsed and conventional gold alloy electro- 
deposits. Pulse plated and conventional nickel deposits have been 
compared for differences in morphology, mechanical properties, 
and microstructure. The deposits were obtained from nickel sulfa- 
mate, nickel chloride, and Watts nickel plating solutions. No signifi- 
cant differences were found in the direct and pulse current deposits 
from the sulfamate and chloride solutions; however, significant dif- 
ferences in microstructure, yield strength, and microhardness were 
observed in deposits from the Watts nickel solution. 


16521 (BNL—35508) Characteristics of polyacrylic acid- 
complexed zinc phosphate conversion films deposited on metal 

Sugama, T.; Kukacka, L.E.; Carciello, N. (Brook- 
haven National Lab., Upton, NY (USA)). 1984. Contract 
AC02-76CH00016. 8p. (CONF-841124—2). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE85004057. 

From Scientific conference on chemical defense research; 
Millersville, MD, USA (1 Nov 1984). 

When water-soluble polyacrylic acid (PAA) macromolecules 
having MW 90,000 to 250,000 are introduced into zinc phosphating 
liquids, significant improvements in the properties of conventional 
crystalline zinc phosphate conversion films deposited on carbon 
steel surfaces can be obtained. The improvements include the con- 
trollability of the crystal dimensions, the degree of crystallinity, and 
the coating weight. The conversion complex formation plays an es- 
sential role in increasing the ductility of the normally brittle con- 
ventional crystal films. Furthermore, the thickness (20 to 40 A) and 
surface roughness of the thin PAA overlayer significantly acts to 
enhance the adhesive force at the interface between organic poly- 
mer topcoats and the complex coating. 
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16522 (BNL—35589) Effect of hydrogen on low-cycle-fa- 
tigue life and subcritical crack growth in pipeline steels. Hol- 
brook, J.H.; Cialone, H.J.; Mayfield, M.E.; Scott, P.M. (Bat- 
telle Columbus Labs., OH (USA)). Sep 1982. Contract 
AC02-76CH00016. 142p. NTIS, PC A0O7/MF A011; GPO 
Dep. File Number DE85006685. 

The present research, which has included experiments on 
both fracture-mechanics specimens and actual pipe sections, has 
shown that hydrogen gas can dramatically increase fatigue-crack- 
growth rates in steels that are typical of those used in pipelines. 
The specific materials used in the present work were ASTM A516, 
ASTM A106B, and API 5L-X42 steels. Battelle's observation of 
hydrogen-accelerated fatigue-crack growth confirms Sandia’s find- 
ings on that issue. Acceleration of fatigue-crack growth in hydro- 
gen by as much as factor of 150 was observed in the present work. 
That acceleration factor was obtained with cyclic-loading test con- 
ditions that simulated complete depressurization of a hydrogen 
pipeline, such as would occur with forced shutdowns. Battelle's 
studies have also shown that the magnitude of fatigue-crack growth 
acceleration in hydrogen depends, to various degrees, on the hy- 
drogen pressure, the hydrogen purity, the stress ratio R, and the 
cyclic frequency. Results from the present program also indicate 
that sustained-load subcritical crack growth can occur in weld heat- 
affected zones in hydrogen. Those results confirm similar i 
by Sandia. In the Battelle studies, hydrogen-induced subcritical 
crack growth was observed in the heat-affected zones of typical 
electrical-resistance welds (base metal API 5L-X42) and fusion 
welds (base metal API SL-X60). Both types of welds are commonly 
found in steel pipelines. Although subcritical crack growth was ob- 
served with fracture mechanics specimens taken from those heat-af- 
fected zones, the loading conditions that had to be applied were un- 
realistic for pipeline applications. For that reason, the danger of 
failure of a hydrogen pipeline due to hydrogen-induced subcritical- 
crack growth at welds of good quality and low hardness probably 
is not as great as previously thought. 


16523 (BNL—35812) Methanol adsorption on Pt(111). 
Melo, A.V.; Chottiner, G.S.; Hoffman, R.W.; O'Grady, 
W.E. (Brookhaven National Lab., Upton, NY (USA); Case 
Western Reserve Univ., Cleveland, OH (USA). Dept. of 
Physics). Dec 1984. Contract AC02-76CHO00016. 19p. 
(CONF-841218—24). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE85006802. 

From 31. national vacuum symposium; Reno, NV, USA (3 
Dec 1984). 

High resolution electron energy loss spectroscopy has been 
used to study the decomposition of methanol on a Pt(111) surface. 
Several intermediate states in the decomposition are identified by 
quenching the sample when reactions occur. At 100 K a set of 
peaks at 800, 1040, 1350, and 2890 cm™? indicates the presence of a 
multilayer molecularly adsorbed methanol. As the sample is 
warmed to 130 K peaks develop at 1700 and 2780 cm™', suggesting 
the formation of formaldehyde on the surface. With further heating, 
peaks grow at 1820 and 2560 cm™' due to the formation of a formyl 
species during the decomposition of methanol over Pt(111). Further 
heating leads to the final conversion of the surface species to ad- 
sorbed CO and carbonaceous residues. 


16524 (BNL-NUREG—35849) Radiation-induced alkali 
formation and its effect on the corrosion of Grade-12 titanium 
in rock salt nuclear waste repositories. Ahn, T.M.; Panno, 
S.V. (Brookhaven National Lab., Upton, NY (USA); 
Weston Consultants, Rockville, MD (USA)). 1985. Contract 
AC02-76CH00016. 16p. (CONF-850311—9). NTIS, 
A02/MF AO1 - GPO. File Number T185006963. 

From National Association of Corrosion Engineers annual 
meeting and materials performance and corrosion show; Boston, 
MA, USA (25 Mar 1985). 

Natural rock salt was gamma irradiated at a dose rate of 8 x 
10° rad/h for times up to 1338 h. Subsequent dissolution in water 
produced high pH solutions. The corrosion properties of ASTM 
Grade-12 titanium were evaluated in simulated alkaline rock salt 
brines. The uniform corrosion rates were enhanced compared to 
those for neutral solutions, but crevice corrosion rates were retard- 
ed because of difficulties in obtaining high acidity in the crevice 
region. Hydrogen uptake was enhanced because of the chemical 
dissolution of the oxide layer. Upon hydrogenation, tensile samples 
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showed slow-strain-rate embrittlement. Stress corrosion cracking, 
however, was not detected in the alkaline brines. 23 references, 8 
figures, 6 tables. 


16525 (CONF-840877—4) Electronic transport in Mo/Ni 
superlattice. Clarke, R.; Morelli, D.; Uher, C.; Homma, Hi- 
toshi; Schuller, LK. (Michigan Univ., Ann Arbor (USA). 
Dept. of Physics; Argonne National Lab., IL (USA)). Nov 
1984. Contract W-31-109-ENG-38. 11p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85006835. 

From International conference on superlattices, microstruc- 
tures and microdevices; Champaign-Urbana, IL, USA (13 Aug 
1984). 

An experimental relationship between superconductivity, 

ism and localization is explored in short-wavelength (14A = 
A 3 40A) sputtered Mo/Ni superlattices. A crossover to a super- 
conducting state is observed for A < 9A consistent with the ob- 
served paramagnetic behavior when the Ni strata are four atomic 
layers thick or less. All samples show localization effects at helium 
temperatures and nonsuperconducting samples develop an unusual 
resistance plateau below T = 0.5K. 


16526 (CONF-841157—75) Positron annihilation studies 
of vacancy formation in tungsten, chromium, and niobium. 
Smedskjaer, L.C.; Loper, G.D.; Chason, MK. K.; Siegel, R.W. 
(Argonne National Lab., IL (USA)). Nov 1984. Contract 
W-31-109-ENG-38. 7p. NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE85006837. 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1984). 

Vacancy formation was studied in the refractory bcc metals, 
tungsten, chromium, and niobium, using the positron annihilation 
spectroscopy Doppler broadening technique, between room tem- 
perature and the respective melting temperatures, under ultra-high 
vacuum conditions. Temperatures were measured by optical and in- 
frared pyrometry, a W(Rh) thermocouple, and the power delivered 
to the sample, with calibrations against known melting tempera- 
tures. For W, a trapping-model analysis of the data from the tem- 
perature range 300-3633 K yielded a vacancy formation enthalpy of 
3.76 +- 0.39 eV. For Cr, a similar fit to the data from 296-2049 K 
yielded a vacancy formation enthalpy of 2.0 +- 0.2 eV. Results are 
discussed in relation to previous vacancy formation and self-diffu- 
sion studies. Measurements on Nb as a function of temperature and 
oxygen content are also presented. 


16527 (CONF-841157—76) Effects of DO; transitions on 
the yield behavior of Fe-Al alloys. Inouye, H. (Oak Ridge 
National Lab., TN (USA)). 1984. Contract AC05- 
840OR21400. 8p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE850068725. 
From Materials Research Society annual meeting; Boston, 
MA, = S Nov a 
effect of DOs transitions on the yield behavior of alloys 
near aon FesAl composition was investigated by tensile tests. Above 
400°C, DOs (FesAl) ordered alloys exhibited an anomalous increase 
in yield strength with temperature with a peak value around 560 to 
600°C which was not observed if the DOs ordered alloys were also 
aged before testing. This yield behavior is explained by the precipi- 
tation of a (disordered solid solution) and the formation of B2 
(FeAl) via the sequential reactions: DO; +> a + DO; + a + B2. 


16528 (CONF-841157—78) Weldability of NisAl-type 
aluminide alloys. Santella, M.L.; David, S.A.; White, C.L. 
(Oak Ridge National Lab., TN (USA)). 1984. Contract 
AC05-840R21400. 9p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85006932. 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1984). 

If the ductile NisAl-based aluminides are to achieve their full 
potential as engineering materials, they must demonstrate a capabil- 
ity for being joined by conventional welding processes. The goal of 
this study was to identify some of the factors controlling weldabi- 
lity of the ductile aluminides. The alloys selected for this initial 
study were boron-doped NisAl and NisAl containing 10 at. % Fe. 
Sheet stock was used to make full penetration autogenous welds by 
the electron beam and gas tungsten arc processes. The main process 
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variables were travel speed and preheat. The as-welded coupons 
were examined visually and by normal metallographic methods. Al- 
though sound welds were made, initial results indicated weldments 
of these alloys are susceptible to cracking. Weldability of the duc- 
tile NisAl-based aluminides was found to be affected by alloy com- 


16529 (CONF-841157—79) Oxidation of nickel-aluminum 
and iron-aluminum alloys. Cathcart, J.V. (Oak Ridge Nation- 
al Lab., TN (USA)). 1984. Contract AC05-840R21400. 15p. 

PC A02/MF AOl; GPO Dep. File Number 


From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1984). 

The high-temperature oxidation behavior of several ordered 
alloys in the Ni-Al and Fe-Al systems is reviewed with special em- 
phasis on NisAl and NiAl. Ordering influences oxidation through 
its effect on the activities of the alloy components and by changing 
the point defect concentration in an alloy. Three categories of Ni- 
Al alloys are distinguished based on Al content and oxidation be- 
havior. A characteristic feature of the oxidation of high-aluminum 
Ni-Al and Fe-Al alloys is the formation of voids in the substrate at 
the oxide-metal interface. The mechanism of void formation and its 
suppression by minor additions of oxygen-active elements are dis- 
cussed. A brief description of the effect of pre-oxidation on the re- 
actions of NisAl-base alloys in SO2/O2 environments is also includ- 
ed. 


16530 (CONF-8409130—6) Direct observation of ion- 
beam-induced effects in the ANL-HVEM. Taylor, A.; Ryan, 
E.A.; Philippides, A.; Wallace, J.R. (Argonne National 
Lab., IL (USA)). Dec 1984. Contract W-31-109-ENG-38. 
7p. NTIS, f PC A02/MF AOI; 1; GPO Dep. File Number 


From International conference on surface modification of 
ne eee oe Germany (17 Sep 1984). 

Direct observations i high-voltage electron microscope 
(HVEM) of electron- and ion-beam-induced effects in solids now 
form a significant part of the research activity at the Argonne Na- 
tional Laboratory (ANL) HVEM-Tandem Facility. The programs 
utilize unique facilities that permit samples, held at temperatures be- 
tween 10 and 1300°K, to be bombarded in vacuo with ions of both 
solid and gaseous elements having energies between 20 keV and 8 
MeV. Instrumentation both internal and external to the HVEM has 
been provided to fully characterize the ion beam at the specimen 
rod over a wide range of beam intensities. For in-situ ion implanta- 
tion work, dose levels of 10°” ions/cm? are now attainable in a few 
hours. Several studies of radiation damage in pure metals and 
model alloys that have contributed to an advancement in our un- 
derstanding of defect production and cascade behavior are re- 
viewed. A recent study of amorphization in a Cu-Bi bilayer film is 
also given. 


(DOE/ER/10107—25) Rapid solidification of can- 
a ee J.; Craven, C.A.; Kohse, G.; 
Har! e, (Massachusetts Inst. of Tech., 
Cambridge ‘(USA)). Jan 1985. Contract AC02-78ER 10107. 
6p. PC A02/MF A0Ol; GPO Dep. File Number 
DE85006596. 

HT-9 and 9Cr-1Mo steels were rapidly solidified by the 
liquid dynamic compaction process and 2-1/4Cr-1Mo steel was pre- 
pared by the ultrasonic gas atomization process. The consolidation 
was performed in the ferritic temperature range in order to mini- 
mize segregation. These alloys will be tested at ORNL using 1/3 
CVN test specimens and the results will be compared with those 
for conventially processed alloys. 


16532 (@OE/ER/12038—14) cope pes | of recent —- 
mechanical 


=— of the polycrystalline so! 

Final report. Li, C.Y.; Mukherjee, S. “(Connell Univ., c- 
NY wt [1985]. Ceaneet AC02-82ER 12038. 140p. 
NTIS, PC AO7/MF AO1; 1; GPO Dep. File Number 
DE85006776. 

This research has focused on developing a state variable de- 
scription of the mechanical behavior of polycrystalline materials. A 
wide range of mechanical deformation phenomena and deformation 
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conditions have been examined. Considerable success has been 
achieved in adopting a state variable approach to the description of 
materials behavior. 


16533 (DOE/ER/13006—2) y yprocner 4 approach to in- 
tergranular cracking ee * austenitic alloys through 


grain boundary chemistry con 
1, 1983-November 31, 1984, Was, G.S. (Michigan 
Ann Arbor (USA)). Jul 1984. Contract AC02- 82ER 13006. 
17p. NTIS, PC A02/MF A01; GPO Dep. File Number 
D 5006916. 

A chemical characterization of grain boundaries in 13 alloy 
heat treatments has been completed using STEM and AES. A 
model was formulated describing the thermodynamics and kinetics 
of Cr;Cs precipitation at grain boundaries of Ni-18Cr-9Fe and the 
development of the accompanying chromium depletion zone in 
time and space. Chromium depletion measurements using STEM 
agree well with model results in the shape and size of the depleted 
zone as a function of alloy composition, grain size and time at tem- 
perature. AES has been used to quantify the segregation of P to the 
grain boundary as a function of time at temperature. The data also 
provides information on the fracture path of intergranular cracks as 
well as the free energy of segregation. Intergranular attack suscepti- 
bility as measured by the potentiodynamic polarization test and the 
EPR test reveals that the dominant grain boundary chemistry is the 
chromium depletion zone, although the segregation of phosphorus 
is detected in potentiodynamic polarization scans. 


16534 (DOE/ER/45056—1) Energy transfer and non- 
linear optical properties at near ultraviolet wavelengths: rare 
earth 4f->5d transitions in crystals and glasses. Progress 
report, June 1, 1984-May 31, 1985. Hamilton, D.S. (Con- 
necticut Univ., Storrs (USA)). 1985. Contract FG02- 
84ER45056. 12p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85007891. 

Progress is reported for studies of cerium photoionization 
and photochromic centers in Ce**:CaF2, and transient optical ab- 
sorption in Ce*:YLF. (GHT) 


16535 (DOE/ER/45071—1) Gases on metal surfaces: ad- 
sorption and phase transition. Progress report No. 1, May 1, 
1984-April 30, 1985. Park, R.L.; Glover, R.E. III; Einstein, 
T.L. (Maryland Univ., College Park (USA)). Jan 1985. Con- 
tract FG05-84ER45071. 29p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE85006892. 

Adsorbed surface layers constitute a distinct phase of matter 
with important consequences in virtually all areas of technology. 
Detailed information on the static properties of adsorbed layers has 
been provided by such techniques as low energy electron diffrac- 
tion, photoemission, and core level spectroscopies. This experimen- 
tal program is directed toward the consequences of these relatively 
weak surface interactions in adsorbed layers on metal surfaces. Al- 
though they involve comparatively small energies, these interac- 
tions have a profound influence on surface reactivity. During the 
past year all aspects of the combined experimental-theoretical pro- 
gram on adsorption and phase transitions have produced new re- 
sults which increase fundamental understanding of surface process- 
es. The program has demonstrated unambiguously that there is a 
finite activation energy for the chemisorption of oxygen on a single 
crystal surface of nickel. In addition, these low temperature experi- 
ments have demonstrated the existence of an activation barrier even 
for non-dissociative adsorption. The ability to routinely conduct 
studies of surface properties at liquid helium temperatures is unique 
to this laboratory. 


16536 (DOE/ER/45143—T1) Experimental studies of 
the electronic structure of I-II and I-III intermetallic com- 
pounds. Progress report, June 15, 1984-February 14, 1985. 
Curelaru, I.M. (Utah Univ., Salt Lake City (USA). Dept. of 
Materials Science and Engineering ). 1985. Contract FG02- 
84ER45143. 58p. NTIS, PC A04/MF AO1; 1; GPO Dep. 
File Number DE85006978. 

EEL/AES and synchrotron radiation photoemission meas- 
urements were performed on LiAl. Design, construction, and test- 
ing of the soft x-ray APS spectrometer were completed. (DLC) 





16537 (DOE/ER/52110—T2) Radiation effects on struc- 
tural materials, Technical progress report for the quarter 
ending 1 January 1985. Ghoniem, N.M. (California Univ., 
Los Angeles (USA). School of Engineering and Applied 
Science). 1985. Contract FG03-84ER52110. 11p. NTIS. PC 
A02/MF AO1; 1; GPO Dep. File Number DE85007032. 

Results of calculations for 2 1/4Cr-1Mo are shown. Compar- 
ison is made between the model calculations and experiments for 
the allowable stress to 1% strain. Figure shows the effects of stress 
variations on creep strain. The effects of irradiation at 30 dpa/year 
on allowable design stresses are shown; irradiation results in a loss 
of 20 to 30 MPa, in order to have the same lifetime. 


16538 (EPRI-RD—3859-Vol.1) Grain boundary composi- 
tion and intergranular fracture of steels. Volume 1. Detection 
of grain boundary segregation in steels. Final report. Bruem- 
mer, S.M.; Charlot, L.A.; Thomas, M.T.; Jones, R.H. (Bat- 
telle Pacific Northwest Labs., Richland, WA (USA)). Jan 
1985. Contract AC06-76RL01830. 88p. NTIS, PC A05/MF 
AOl1 - EPRI $11.50; GPO Dep. File Number DE85006850. 

Several alternative techniques for the measurement of grain 
boundary composition in iron-base alloys were evaluated, including 
Secondary Ion Mass Spectroscopy (SIMS), Analytical Electron Mi- 
croscopy (AEM), and chemical/electrochemical etching. Potential 
problems in grain boundary composition measurements of CrMoV 
and NiCrMoV steels by AES were identified as a result of AES, 
high-resolution AES, and AEM characterization. Significant differ- 
ences were identified in comparing peak height ratios on identical 
specimens using PHI 545, 560, and 595 systems. These differences 
were due to instrument parameters that are generally not known 
for any particular AES sysyem. Localized ductile tearing regions 
and the presence of second phase particles on intergranular faces 
exposed by fracture led to significant point to point composition 
variations. Phosphorus levels varied by more than 50% across indi- 
vidual grain boundary facets. Copper-tin intermetallics were ob- 
served by AEM in the CrMoV steel and nickel-tin intermetallics in 
the NiCrMoV steel. Much of the tin documented by AES at grain 
boundaries could be explained by the presence of these small inter- 
metallic precipitates. 


16539 (LA-UR—84-4028) Sodium and lithium corrosion 
in molybdenum heat pipes. Lundberg, L.B.; Merrigan, M.A. 
(Los Alamos National Lab., NM (USA)). 1984. Contract 
W-7405-ENG-36. llp. (CONF-8410221—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85005561. 

From Physical metallurgy and technology of molybdenum 
and its alloys; Ann Arbor, MI, USA (29 Oct 1984). 

ium and lithium corrosin in molybdenum heat pipes has 

been shown to be impurity dependent rather than solubility depend- 
ent. Impurities represent the major contributors to corrosion in the 
heat pipes tested. Our experiments have shown no evidence of 
direct solution of molybdenum by either sodium or lithium. Analy- 
sis has suggested that a critical concentration of impurities is re- 
quired to initiate corrosion. Thus it appears that corrosion in Mo/ 
Na and Mo/Li heat pipes can be controlled if impurity concentra- 
tion can be limited by removal of impurities from the working fluid 
and heat pipe components prior to operation or by internal getter- 
ing during operation. 


pump Ki 

M.H.; Strizak, J.P. (National Aeronautics and Space Admin- 
istration, Huntsville, AL (USA). George C. Marshall S 
Flight Center). Aug 1984. 15p. (NASA-TM—86464). 

PC A02/MF AO1. 

A screening program to determine the effects of high pres- 
sure hydrogen on selected candidate materials for advanced single 
crystal turbine blade applications is examined. The alloys chosen 
for the investigation are CM SX-2, CM SX-4C, Rene N-4, and 
PWA1480. Testing is carried out in hydrogen and helium at 34 
MPa and room temperature, with both notched and unnotched 
single crystal specimens. Results show a significant variation in sus- 
ceptibility to Hydrogen Environment Embrittlement (HEE) among 
the four alloys and a marked difference in fracture topography be- 
tween hydrogen and helium environment specimens. 


16541 (N—84-33566) 
cooling and rapid solid-state 
tive and some systems. 
Colli E.W. (Battelle Columbus Labs., OH (USA)). Aug 
1984. 18p. (NASA-CR—171144). NTIS, PC A02/MF AOl. 
The properties of clustering alloy systems and the manner in 
which they are influenced by rapid quenching from a containerless 
undercooled melt are discussed. It was postulated that rapid 
quenching under such conditions would result in highly disordered 
metastable alloys, and furthermore, that alloys in such conditions 
would possess physical properties characteristically different from 
those of alloys in the annealed equilibrium state. The scope of the 
program is essentially to gauge the influence of containerless under- 
cooling on the submicrostructure of clustering-type alloys, using 
certain physical properties as diagnostic tools. and 
macrostructures were to be examined using optical- and scanning- 
electron microscopy. 


16542 (NUREG/CR—3945) Fatigue crack growth rates 


. (Materials Engin 
Lanham, MD (USA)). Feb 1985. 64p. 
A0l1 - GPO* $4.50. File Number TI8 900555. 

Fatigue crack growth rates of A 106 Gr. C and A 516 Gr. 
70 carbon steels, and A 351-CF8A stainless steel in PWR environ- 
ments have been determined over a load ratio range (R) of 0.2 to 
0.85, a temperature range of 93° to 338°C, and a test 
range of 17 mHz to 1 Hz using sinusoidal waveforms. In addition, 
growth rates have been determined for various orientations of the 
crack plane with respect to the product form. Crack growth rates 
in 288°C air environments have been measured in order to provide 
a reference baseline. These results define the magnitude of and 
major influences on the environmentally-assisted fatigue crack 
growth rates for these piping steels, and are supported by fracto- 
graphic observations of the fatigue fracture surface. 


16543 (ORNL—6106) Evaluation of 3 Cr-1.5 Mo-0.1 V 
a gasifier pressure vessel alloy. Edmonds, D.P.; Cox, 
$~*. Nanstad, R.K.; Swift, R.A.; Swindeman, 

W. ( e National Lab., TN (USA)). Jan 1985. 
Gaus ACDS R21400. 36p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE85007308. 

An 8-t commercial heat of 3 Cr-1.5 Mo-0.1 V steel was pro- 
duced and evaluated in terms of its strength, toughness, and welda- 
bility for application as a gasifier pressure vessel steel for service to 
316°C (600°F). The steel ahd excellent hardenability and, when 
tempered at conditions used for 1 1/4 Cr-1 Mo steel, achieved 15 to 
20% higher strength with no significant loss in toughness. Weldabi- 
lity was acceptable, and heat-affected zone properties of submerged 
arc weldments were excellent. Further work to determine heat-to- 
heat variations and to optimize fabricability is recommended. 


16544 (ORNL—6123) Cascade diffusion theory of sink 
capture fluctuations during irradiation of a solid. Mansur, 
L.K.; Brailsford, A.D.; Co W.A. (Oak Ridge National 
Lab., TN (USA)). Jan 1985. Contract AC05-840R21400. 
Tip. NTIS, PC A04/MF A001; GPO Dep. File Number 
DE85006953. 

Fluctuations in the number of defects captured by sinks in an 
irradiated solid, that arise because of the stochastic nature of colli- 
sion cascade events, are analyzed. Two types of sinks are consid- 
ered, cavities (or voids) and dislocations. The importance of the 
physical size of the sink is emphasized, as also is the magnitude of 
the fluctuations in defect capture relative to the behavior of its sta- 
tistical mean. In particular, it is shown that the ratio of the variance 
to the mean, for either a cavity or a dislocation segment, decreases 
rapidly as overall steady state is approached. Further analytical and 
computational aspects of a shell model that we introduced earlier 
are analyzed. The relationship of this model to a truly random 
system is established, and additional calculations are presented to 
exemplify some of the features predicted by the mathematical anal- 

portance functions describing the spatial origins of the point 


are developed. The application of the present formalism to the 
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problems of void nucleation, and dislocation climb over localized 
obstacles, in irradiated solids is indicated. 


16545 (PB—85-110476/XAB) Nippon Kokan technical 
report No. 40, April 1984: overseas. (Nip : Kokan K.K., 
a [1984 105p. NTIS, PC E06/MF 
PB84-174846. Color Eeauien " reproduced in 

black — whi 

atone include: Development of the new type eddy cur- 
rent molten steel level meter with a small detecting head; An out- 
line of Fukuyama No. 3 electrolytic galvanizing line; New technol- 
ogy and products of No. 3 continuous galvanizing line at Keihin 
Works; Development of controlled-rolled type 2.5% Ni steel for 
low temperature uses; Corrosion fatigue of structural steels in sea 
water; Optimum operation of a pipeline system for a geothermal 
power plant; Performance tests of separator and flasher for a geo- 
thermal power plant; Noise prevention measures and prediction 
program for ship cabins utilizing damping materials. (Copyright (c) 
Nippon Kokan K.K. 1984.) 


(SAND—84-2657) Measurement of material prop- 
erties to Mbar pressures using time-resolved shock wave tech- 
niques. Asay, J.R. (Sandia National Labs., Albuquerque, 
NM (USA)). Jan 1985. Contract AC04-76DP00789. 45p. 
NTIS, PC A03/MF A01; GPO Dep. File Number 
DE85007319. 

Shock-wave techniques provide a powerful tool for studying 
material properties at extremes of pressure and temperature difficult 
to achieve by other methods. The traditional shock wave experi- 
ment provides stress-volume information along a single path, the 
Hugoniot, on the equation-of-state surface. With the recent devel- 
opment of time-resolved shock wave techniques, it is possible to de- 
termine equation-of-state information for a much broader range of 
P-V-T conditions off the Hugoniot, by making some assumptions 
about the stress and temperature states achieved in the shocked 
state. This paper discusses the recent developments in shock-wave 
methods for achieving off-Hugoniot material properties and present 
some recent results for unloading and reloading experiments from 
the shocked state and also isentropic compression measurements in 
aluminum. Finally, future directions for time-resolved techniques 
and off-Hugoniot measurements are presented. 


16547 (UCID—20321) Fabrication of copper cooling 
Tallman, C.S. (Lawrence Livermore National Lab., 
CA (USA)). 18 Dec 1984. Contract W-7405-ENG-48. 11p. 


NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE85007054. 

The objective of this study was to investigate and/or devel- 
Op a process and procedure to join copper tubing to copper plate. 
Thermal conductivity values in the joint area had to be comparable 
to that of the copper plate and copper tubing. The process had to 
be rapid to insure fast turnaround to meet an extremely tight sched- 
ule. It is recommended that the Gas Metal Arc Welding (GMAW) 
process using 0.045 inch diameter deoxidized copper filler wire 
(AWS AS.7 Class RCu) be used to join the copper tubing to copper 
plates to fabricate cooling panels. The thermal conductivity of the 
recommended filler rod (AWS AS5.7 Class RCu) is virtually identi- 
cal to that of the copper tubing and plates used for the cooling 
panels. Typical cross-sections of the weld deposited by the recom- 
mended process show the fusion area to be consistently greater 
than the wall thickness of the copper tube, thereby maintaining ade- 
quate heat transfer between the copper plate and tubing (Fig. 6). 
Weld deposition of production rate using the recommended proce- 
dure is six times faster than the other processes investigated. A 1/4 
inch fillet weld on one side of the tubing would appear to be ade- 
_ to achieve the required heat transfer for the copper cooling 


16548 (UCRL—91148) Influence of rus content 


phospho 
and heat treatment on the machinability of electroless nickel | 


deposits. Syn, C.K.; Dini, J.W.; ata J.S.; Mara, G.L.; 

Vandervoort, R.R.; "Donaldson, R .R. : (Lawrence Livermore 

National Lab., CA’ (USA)). 14 Jan 1985. Contract W-7405- 

ENG-48. 15p. (CONF-850495—1). NTIS, PC A02/MF 

A01; 1; GPO Dep. File Number DE85007250 

Me — 4. electroless nickel conference; Chicago, IL, USA (23 
pr E 
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Diamond turning is the use of a single point diamond tool on 
a precision lathe under very precisely controlled machine and envi- 
ronmental conditions to fabricate finished components. Coatings 
offer significant advantages for diamond turning applications inas- 
much as they can be applied to light weight substrates such as alu- 
minum or beryllium, or unusual substrates such as molybdenum or 
glass. One of the most used frequently employed coatings for dia- 
mond turning applications is electroless nickel. On occasions, elec- 
troless nickel deposits are not diamond turnable, e.g., tool life is 
shortened. This could be a function of phosphorus content, age of 
the solution, stress in the deposit, additives in the solution, heat 
treat conditions, etc. Efforts reported in this paper include machin- 
ability studies on electroless nickel deposits varying in composition 
from 1.8-13% phosphorus in the as-deposited condition, and after 
heating at 200, 400 and 600°C. 


16549 Superconducting properties of layered Nb/sub 
0.53/Ti/sub 0.47//Ge structures prepared by dc sputtering. 
Jin, B.Y.; Shen, Y.H.; Yang, H.Q.; Wong, H.K.; Hilliard, 
J.E.; Ketterson, J.B.; Schuller, I.K. (Materials Research 
Center, Northwestern University, Evanston, Illinois 60201). 
Journal of Applied Physics; 57: No. 7, 2543-2549(1 Apr 1985). 

Sandwich and superlattice structures composed of the high 
critical field superconducting alloy Nb/sub 0.53/Ti/sub 0.47/ 
(where the compositions refer to weight percent) and amorphous 
Ge were sputter-deposited on sapphire substrates using a novel 
multi-sputter-gun system. The thicknesses of both the superconduct- 
ing Nb/sub 0.53/Ti/sub 0.47/ and the insulating Ge layers were 
varied over a wide range in order to study the two-dimensional 
(2D) and three-dimensional (3D) superconducting properties of 
these structures. The observed suppression of the measured resistive 
superconducting transition temperature T/sub c/ with increasing 
sheet resistance is tentatively interpreted using the Maekawa—Fu- 
kuyama theory which incorporates contributions from localization 
and Coulomb interaction effects. The upper critical fields, with the 
field both normal H/sub c/2perpendicular and parallel H/sub c/ 
2parallel to the film, were measured up to 50 kG. H/sub c/2parallel 
exhibited 2D behavior when the thickness of the superconducting 
layer was less than 200 A. The zero temperature values of H/sub 
c/2parallel(0) were estimated using the Rickayzen formula, which 
is valid in the regime 1< <(lé)'/sup //? << <D/sub s/ (where 1, &o, 
and D/sub s/ are the mean free path, pure material coherence 
length, and film thickness, respectively). The estimated H/sub c/ 
2parallel(0) peaks at about 400 kG for a superconducting layer 
thickness of 144 A. This rather high upper critical field, which is 
considerably above the bulk value of 145 kG, likely has its origin in 
flux line accommodation within the insulating Ge layers. 


16550 Effect of material strength on the relationship be- 
tween the principal Hugoniot and quasi-isentrope of beryllium 
and 6061-T6 aluminum below 35 GPa. Moss, W.C. (Universi- 
ty of California, Lawrence Livermore National Laboratory, 
Livermore, California 94550). Journal of Applied Physics; 57: 
No. 5, 1665-1670(1 Mar 1985). Contract W-7405-ENG-48. 

Quasi-isentropic (QI) compression can be achieved by load- 
ing a specimen with a low strain rate, long rise time uniaxial strain 
wave. Recent experimental data show that the quasi-isentrope of 
6061-T6 aluminum lies a few percent above the principal Hugoniot, 
that is, at a given specific volume, the QI stress exceeds the princi- 
pal Hugoniot stress. It has been suggested that this effect is due to 
material strength. Using Hugoniot data, shock-reshock, and shock- 
unload data for beryllium and 6061-T6 aluminum, we have con- 
structed the quasi-isentropes as functions of specific volume. Our 
results show that the QI stress exceeds the principal Hugoniot stress 
above a Hugoniot stress of 8.4 GPa in beryllium, and between Hu- 
goniot stresses of 3.8 and 21.4 GPa in aluminum. The effect is due 
to strength and implies that the QI yield strength can be large. Our 
calculations show that the QI yield strength is 0.9 GPa in aluminum 
at a QI stress of 9 GPa, and 5.2 GPa in beryllium at a QI stress of 
35 GPa. 
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16551 New interpretation of spin-wave behavior in nickel. 
Cooke, J.F.; Blackman, J.A.; Morgan, T. (Solid State Divi- 
sion, Oak Rid ige National Laboratory, Oak Ridge, Tennes- 

sical Review Letters; 54: No. 7, 718-721(18 


see 1985). P 
Feb 1985 

cami from recent calculations of the neutron-scattering 
cross section for energy transfer up to 1 eV have led to a new pic- 
ture of spin waves in nickel, one in which spin waves exist out to 
the zone boundary. Our prediction of the dispersion curve and peak 
widths is in general agreement with data from subsequent neutron- 
scattering experiments. This provides additional evidence that the 
“average” spin-splitting energy for nickel is in the 300- to 400-meV 
range. 


16552 Phase transformation of NicAl to NiAl. I. Ion ir- 
radiation induced. Nastasi, M.; Hung, L.S.; Johnson, H.H.; 
Mayer, J.W.; Williams, J.M. (Department of Materials Sci- 
ence and Engineering, Cornell University, Ithaca, New 
York 14853). Journal of Applied Physics; 57: No. 4, 1050- 
1054(15 Feb 1985). Contract AC05-84OR21400. 

An ion-irradiation-induced phase transformation from NizAls 
to NiAl has been investigated by transmission electron diffraction. 
Compound samples of NisAls were irradiated at liquid nitrogen, 
room temperature, and 100 °C with 300-keV Xe and 60-keV Ne 
ions. Transformation to NiAl was observed in all cases. Detailed 
examination of the closely related equilibrium NiAl and NieAls 
structures permits explanation of this transformation based on the 
structural similarity of the two phases and using a model built 
around radiation disordering of vacancies. 


16553 Linear dose dependence of ion beam mixing of 
metals on Si. Poker, D.B.; Appleton, B.R. (Solid State Divi- 
sion, Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37831). Journal of Applied Physics; 57: No. 4, 1414- 
1416(15 Feb 1985). 

Helium backscattering spectroscopy was used to measure ion 
beam mixing of Au, V, Cr, and Pd on Si after **Si implantation. 
The depths of mixing showed linear dose dependences, in contrast 
to the more commonly observed square-root dependence. Possible 
reasons for this discrepancy with earlier results are discussed. 


16554 Electronic structure and scattering in PdB/sub x/ 
from de Haas—van Alphen measurements, Bakker, H.L.M.; 
Joss, W.; Griessen, R.; Huisman, L.M.; Brodowsky, H. (Na- 
tuurkundig Laboratorium der Vrije Universiteit, 1007-MC 
Amsterdam, The Netherlands). Physical Review [Section] B: 
Condensed Matter; 31: No. 4, 1729-1736(15 Feb 1985). 

The relaxation times for electron scattering (Dingle tempera- 
tures) and the concentration dependence of extremal cross-sectional 
areas A of the Fermi surface of dilute palladium-boron alloys 
(PdB/sub x/ with 0< or =x<0.002) have been determined from 
de Haas—van Alphen measurements in fields up to 15 T and tem- 
peratures down to 0.4 K. The Fermi surface change d InA/dx in- 
duced by boron in Pd is 1.3 for the [001] extremal cross-sectional 
area of the I’-centered electron sheet and -16.5 and -14.6 for the 
smallest and largest cross-sectional area of the X-centered hole 
pocket. For the I’-centered electron sheet d InA/dx is approximate- 
ly five times larger than in PdH/sub x/ and PdD/sub x/, and for 
the X pocket eight or four times larger than in PdH/sub x/ and 
PdD/sub x/, respectively. These experimental results are discussed 
in terms of a Thomas-Fermi—type potential and compared to band- 
structure calculations of Pd, PdH, and PdB and to average—t- 
matrix calculations for substoichiometric alloys. The Dingle tem- 
peratures are compared to electrical resistivity data and analyzed in 
terms of the Gupta-Benedek formula. 


16555 L-edge x-ray-absorption systematics of the noble 
metals Rh, Pd, and Ag and the main-group metals In and Sn: 
A study of the unoccupied density of states in 4d elements. 
Sham, T.K. (Chemistry Department, Brookhaven National 
Laboratory, Upton, New York 11973). Physical Review [Sec- 
ise Condensed Matter; 31: No. 4, 1888-1902(15 Feb 
1985). 

X-ray-absorption L-edge spectra have been obtained for the 
noble metals Rh, Pd, and Ag and the main-group metals In and Sn. 
The systematics derived from these spectra reveal that (a) the x- 
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ray-absorption near-edge structure (XANES) is primarily related to 
the density of states in these systems, (b) the energy distribution of 
the states above the Fermi level in noble metals is qualitatively con- 
sistent with the general band-theory description and semiquantitati- 
vely in agreement with the single-particle theory of Mueller, 
Jensen, and Wilkins, and (c) the L/sub II,III/ “white-line” intensity 
ratio depends on the distribution of the d/sub 5/2/ and d/sub 3/2/ 
population above the Fermi level and this distribution deviates sig- 
nificantly from the statistical distribution when the d band of the 
metal is nearly full. The applicability of XANES in the investiga- 
tion of the charge-distribution systematics in 4d elements is dis- 
cussed. 


16556 Electronic structure of Pu-rich Pu/sub x/Al/sub 
1-x/ alloys. Weinberger, P.; Gonis, A.; Freeman, A.J.; 
Boring, A.M. (Institute fuer Technische Elektrochemie, 
Technische Universitat Wien, A-1040 Wien, Austria). Physi- 
cal Review [Section] B: Condensed Matter; 31: No. 4, 1971- 
1979(15 Feb 1985). 

The relativistic Korringa-Kohn-Rostoker coherent-potential- 
approximation method has been used to calculate the band structure 
of the Pu/sub 0.90/Al/sub 0.10/ alloy, in the first application of 
this method to alloys containing f electrons. Partial densities of 
states associated with Pu and Al and various angular momentum 
states, as well as Bloch spectral densities as functions of energy and 
wave vector, have been computed. From these results a value for 
the low-temperature coefficient of the specific heat, ‘y, has been cal- 
culated and compared to experimental results. The discrepancy be- 
tween the experimental and calculated values of y is attributed to 
the neglect of enhancement effects such as the electron-phonon 
interaction and spin fluctuations. 


16557 Coupled surface plasmons excited by photons in a 
free-standing thin silver film. Inagaki, T.; Motosu; M.; 
Arakawa, E.T.; Goudonnet, J.P. (Department of Physics, 
Osaka Kyoiku University, Tennoji, Osaka 543, Japan). Phys- 
ical Review [Section] B: Ceska Matter; 31: No. 4, 2548- 
2550(15 Feb 1985). 

We report the first observation of coupled modes of nonra- 
diative surface plasmons excited by photons in a free-standing thin 
metal film. Excitation of these modes was achieved by introducing 
shallow periodic corrugations on the surfaces of a 44-nm-thick 
silver film, and the plasmon resonance absorption of photons was 
detected by a photoacoustic method. 


16558 Phase transition in the superconducting state of U/ 
sub 1-x/Th/sub x/Beis (x = 0—0.06). Ott, H.R.; Rudigier, 
H.; Fisk, Z.; Smith, J.L. (Laboratorium fuer Festkoerper- 
physik, Bidgenoessische Technische Hochschule-Hoengger- 
berg, 8093 Zuerich, Switzerland). Physical Review [Section] 
B: Condensed Matter; 31: No. 3, 1651-1653(1 Feb 1985). 

We report results of specific-heat measurements and the ob- 
servation of a new phase transition in the superconducting state of 
U/sub 1-x/Th/sub x/Beis compounds for a narrow range of x 
values. Although the nature of this transition cannot be unambig- 
uously established, its occurrence is important with regard to the 
characterization of the superconducting state in these compounds. 


16559 Localization and electron-interaction effects in me- 
tallic glasses. Poon, S.J.; Wong, K.M.; Drehman, A.J. 
(Ames Laboratory, U.S. Department of Energy, Iowa State 
University, Ames, Iowa 50011). Physical Review [Section] B: 
Condensed Matter; 31: No. 3, 1668-1670(1 Feb 1985). 
Magnetoresistance measurements have been made on amor- 
phous LuzsPdes and LuzsNies alloys. In the absence of contributions 
from spin-splitting interaction (because of the high spin-orbit scat- 
tering rate 1/tau/sub so/=10'* s~’) and superconducting fluctua- 
tions, direct comparison of experimental data with three-dimension- 
al weak localization theory can be made. Our results follow the 
trend predicted by theory, but are about 20% larger. Interaction ef- 
fects with a negative screening parameter can explain both the dis- 
crepancy and the order of magnitude of resistivity rho(T). We 
obtain the inelastic scattering time tau/sub i/(T)m=2 x 10-°T-? s 
which can be attributed to electron-phonon processes in disordered 
metals, according to the theory of Bergmann and Takayama. Prior 
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results obtained for amorphous ZrsoCuso are discussed only qualita- 
tively as this alloy does exhibit superconducting fluctuations above 
0.5 K. 


16560 Neutron-scattering measurement of the spin-wave 
spectra for nickel. Mook, H.A.; Paul, D.M. (Solid State Di- 
vision, Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37831). Physical Review Letters; 54: No. 3, 227-229(21 Jan 
1985). Contract AC05-840R21400. 


Improvements in neutron spectroscopy have made possible 
measurements of the spin-wave spectra for nickel over much of the 
zone for the [111] and [100] directions. Broadening of the spin- 
wave excitations has been directly observed for the [111] direction 
and the nature of the optical spin wave has been further character- 
ized for the [100] direction. Comparison of the measured results is 
made with recent theoretical calculations. 


16561 Experimental equations-of-state for cesium and 
lithium metals to 20 kbar and the high-pressure behavior of 
the alkali metals. Anderson, M.S.; Swenson, C.A. (Ames 
Laboratory, U.S. ent of Energy and Department of 
Physics, Iowa State University, Ames, Iowa 50011). Physical 
Review [Section] B: Condensed Matter; 31: No. 2, 668-680(15 
Jan 1985). Contract W-7405-ENG-82. 

Experimental equation-of-state results to 20 kbar and from 4 
K to room temperature are given for cesium and lithium metals 
which are comparable with those published previously for sodium, 
potassium, and rubidium [Phys. Rev. B 28, 5395 (1983)]. The same 
generalization holds that the isothermal bulk modulus is a function 
of the volume only. Cesium and lithium each are slightly more 
compressible in a reduced sense than the other three alkali metals, 
and have Grueneisen parameters (1.14 and 0.878, respectively) 
which are smaller than the common value for the others, 1.25. Ex- 
trapolations of the present results for the alkali metals are compared 
with other data to 100 kbar, with these earlier results scattering 
about the extrapolation. It is suggested that the bcc-to-fcc transi- 
tions in potassium, rubidium, and cesium occur at common values 
of the ratio of the nearest-neighbor distance to the ionic or pseudo- 
potential radius. No systematic trends are observed in these equa- 
tion-of-state results which can be associated with an increase in s-d 
mixing effects with increasing ionic mass. 


16562 Surface states of clean and metal-overlayer-covered 
Cr(001) films. Feibelman, P.J.; Hamann, D.R. (Sandia Na- 
tional Laboratories, Albuquerque, New Mexico 87185). 
Physical Review [Section] B: Condensed Matter; 31: No. 2, 
1154-1156(15 Jan 1985). Contract AC04-76DP00789. 

Electronic-structure calculations for a clean Cr(001) film and 
for Cr(001) films covered with Au, Pt, or Ir monolayers predict a 
surface band localized on the outer Cr layer near the Fermi level. 
The high density of surface states in the Au adsorption case may 
help explain the recent observation of 3-K superconductivity in Au- 
Cr-Au sandwiches. The stability of the surface band against over- 
layer adsorption indicates the necessity of refining the test usually 
used to identify spectroscopic peaks as surface states. 


16563 Effect of neutron irradiation on the upper critical 
magnetic field of MosQOs, Lambert, S.E.; 
Maple, M.B.; Sweedler, A.R.; Moehlecke, S. (Department 
of Physics and Institute for Pure and Applied Physical Sci- 
ences, University of California at San Diego, La Jolla, Cali- 
fornia). Journal of Low Temperature Physics; 57: No. 5, 529- 
537(1 Dec 1984). Contract AT03-76ER70227. 

The effect of irradiation with high-energy (E>1 MeV) reac- 
tor neutrons on the upper critical magnetic field H/sub c/2(T) and 
the superconducting transition temperature T/sub c/ has been de- 
termined for the A15 compound MosOs. An increase of H/sub c/ 
2(0) by 37% relative to its uniradiated value was observed for a 
neutron fluence of 1.7 x 10’® n/cm?. For the same fluence, T/sub c/ 
was found to decrease by 12%. The results are discussed in terms 
of defects in the A15 structure and their influence on H/sub c/2(0). 
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16564 Desulfurization and structural transformation of 
thiophene on the Pt(111) surface. Stoehr, J.; Gland, J.L.; 
Kollin, E.B.; Koestner, R.J.; Johnson, A.L.; Muetterties, 
E.L.; Sette, F. (Corporate Research Science Laboratories, 
Exxon Research and Engineering Company, Annandale, 
New Jersey 08801). Physical Review Letters; 53: No. 22, 
2161-2164(26 Nov 1984). 

The temperature dependence of near-edge x-ray absorption 
fine-structure spectra above the C K edge and S L/sub 2,3/ edge 
for thiophene (C,H,S) on Pt(111) reveals changes in the chemisorp- 
tion geometry and the cleavage of the carbon-sulfur bond. Our re- 
sults suggest the formation of a metallocycle intermediate after de- 
sulfurization with the S atom replaced by a Pt surface atom. The 
near-edge x-ray absorption fine-structure results are corroborated 
by thermal desorption, x-ray photoemission, and electron-energy- 
loss data. 


16565 Formation and growth of amorphous phases by 
solid-state reaction in elemental composites by cold 
working. Atzmon, M.; Verhoeven, J.D.; Gibson, E.D.; John- 
son, W.L. (Keck Laboratory of Engineering Materials, Cali- 
fornia Institute of Technology, Pasadena, ifornia 198 
Applied Physics Letters; 45: No. 10, 1052-1053(15 Nov 1984). 
Contract AT03-81ER 10870. 

Amorphous alloys of Ni-Zr and Cu-Zr have been synthe- 
sized by solid-state reaction of composite metal mixtures produced 
by mechanical deformation of metal powder mixtures and interca- 
lated foil layers. The materials obtained were investigated by means 
of x-ray diffraction and differential scanning calorimetry. The re- 
sults are compared with known data for thin films and rapidly 
quenched alloys. 


16566 Trends in the electric quadrupole fields at dilute 
impurity sites in transition-metal-transition-metal alloys. 
Watson, R.E.; Sternheimer, R.M.; Bennett, L.H. (Brookha- 
ven National Lab., Upton, NY). Physical Review [Section] B: 
Solid State; 30: No. 9, 5209-5219(1 Nov 1984). 

The available electric-field-gradient data at transition-metal 
impurity sites and at host sites in transition-metal hosts has been in- 
spected for indications of trends in alloying behavior. The raw data 
separate the gradients into two groups, depending on whether the 
host metal has over, or under, half-filled d bands. The gradients for 
any given probe atom are largely independent of which host, in a 
given group, is involved, running counter to simple chemical intui- 
tion. Analysis is complicated by various intra- and inter-atomic con- 
tributions to the field gradient and the practice has been adopted of 
presuming that one or another contribution prevails and normaliz- 
ing the experimental data by an effective field appropriate to the 
probe atom and to the contribution involved. The normalized re- 
sults suggest that the observed gradients, by their very magnitude, 
must be largely intra-atomic in origin. Granted this, and assuming 
that it is the d electrons which are primarily responsible, we find 
that, while there is scatter in the data, the gradients at host and im- 
purity sites, in the under-half-filled d-shell hosts, show little chemi- 
cal variation with either differing impurity or differing host. The 
normalized results for the over-half-filled d-shell hosts, on the other 
hand, appear to show a chemical trend which is also to be seen in 
the enthalpies of formation of the more concentrated alloys. 


16567 Mean-field simulation of field-induced domains and 
hysteretic behavior in dilute Ising antiferromagnets. Yo- 
shizawa, H.; Belanger, D.P. (Brookhaven National Lab., 
Upton, NY). Physical Review [Section] B: Solid State; 30: No. 
9, 5220-5227(1 Nov 1984). Contract AC02-76CH00016. 

A mean-field free-energy surface of a dilute Ising antiferro- 
magnet on two-, three-, and four-dimensional lattices is studied nu- 
merically as a function of temperature and an applied magnetic 
field. In the presence of the field parallel to spins, the dilute Ising 
antiferromagnet is believed to map onto the random-field Ising 
model providing a convenient experimental realization. From the 
hysteretic behavior we identify three temperature regions: (1) a 
high-temperature equilibrium region above the hysteresis boundary 
T/sub H/ where an accessed state is independent of the sample his- 
tory; (2) a low-temperature region below T/sub c/ where the anti- 
ferromagnetic state has the lowest free energy; (3) an intermediate- 





temperature region T/sub c/ < T < T/sub H/ where the accessed 
state depends on the sample history, but the domain state has a 
lower free energy than the antiferromagnetic state. When the 
sample is cooled in a finite field, the domains are formed and stabi- 
lized below T/sub H/. Thus the antiferromagnetic state is inaccessi- 
ble in our simulation. In contrast, once the antiferromagnetic order 
is prepared at low temperatures and the temperature is raised in the 
finite field, the sample remains in the antiferromagnetic state until 
T/sub c/ and then the domains nucleate above T/sub c/, and final- 
ly the sample recovers the high-temperature equilibrium state at T/ 
sub H/. In recent neutron scattering experiments on three-dimen- 
sional (3D) Ising antiferromagnets, the analogous behavior is ob- 
served. Using the simulation results, we argue that strong domain- 
wall pinning prevents long-range order from occurring in 3D sam- 
ples when cooled with H not equal to 0, despite the theoretical 
consensus that the lower critical dimension in equilibrium is 2 for 
the random-field Ising model. 


16568 ray investigation of the premartensitic phase in 
Ni/sub 468/11 Feyeub 3.2/. Shapiro, S.M.; Noda, Y.; Fujii, 
Y.; Yamada, Y. (Osaka Univ., Japan). Phys sical Review [Sec- 
tion] B: Condensed Matter; 30: No. 8, 4314-4321(15 Oct 
1984). Contract AC02-76CHO00016. 

In the shape-memory alloy, NiTi:Fe, the martensitic transfor- 
mation is well separated from the premartensitic (PM) phase and 
the latter can be studied in detail. X-ray diffraction studies in the 
PM phase reveal satellites near q vector/sub I/ = 1/3(0,1,1) and q 
vector/sub II/=1/3(1,1,1). For both q values, the satellites are in- 
commensurate and the surprising feature observed is that the in- 
commensurate wave vector 5 vector and the width of the satellites 
depend upon the Brillouin zone studied. This contradicts a simple 
condensed charge-density and/or lattice-wave description of the 
PM phase. If the shift is neglected, the structure in the PM phase 
can be explained by a condensation of three [zeta,zeta,0)TA2 modes 
with zeta = 1/3. In addition we propose a relationship between the 
well-known omega phase and the PM phase observed in this experi- 
ment and for other alloys. 


16569 Role of multiple scattering within inverse-photo- 
emission studies of unoccupied molecular adsorbate levels. 
Johnson, P.D.; Wesner, D.A.; —— J.W.; Smith, 
N.V. (Brookhaven National Lab., Upton, NY). ’ Ph sical 
Review [Section] B: Solid State; 30: No. re 4860-4862(15 Oct 
1984). Contract AC02-76CH00016. 

An inverse-photoemission study (at h omega = 9.7 eV) of 
the adsorption of carbon monoxide on a Pd(111) surface is com- 
pared with a first-principles calculation of the cross section for the 
emission of photons as a function of electron angle of incidence. It 
is found that the calculation is able to explain the experimental re- 
sults in terms of the relative strengths of the o — a and 7 > 7 
channels in the optical transitions. 


16570 Determination of the x-ray anomalous dispersion 
of titanium made with a titanium-carbon layered synthetic mi- 
crostructure. Barbee, T.W. Jr.; Warburton, W.K.; Under- 
wood, J.H. (Materials Science and Engineering, Stanford 
University, Stanford, California 94305). Journal of the Opti- 
cal Society of America B: Optical Physics; 1: No. 5, 691- 
698(Oct 1984). 

Layered synthetic microstructures (LSM’s) are manufactured 
structures consisting of alternating layers of two materials, A and 
B, that have been deposited from a vapor to obtain uniform layer 
thicknesses t/sub a/ and t/sub b/. As a consequence, LSM's dif- 
fract x rays as if they had a characteristic superlattice parameter d 
= t/sub a/+t/sub b/. The details of this reflection process can be 
modeled and shown to depend critically on the x-ray optical prop- 
erties of both A and B layers. Thus measurements of the diffraction 
of x rays by such LSM’s permit determination of x-ray optical con- 
stants. In this paper we report our initial results obtained from this 
technique. The sample studied contained 70 26-A-thick titanium 
layers separated by 30.4-A-thick amorphous carbon layers sequen- 
tially deposited onto a (100) single-crystal silicon substrate using 
sputter-deposition techniques. The diffraction-reflection behavior 
over the 20 0° to 3.2° was measured at photon energies of 
4795, 4895, 4945, 4955, 4965, 4970, 4975, 4977.5 4980, 4982.5, 4985, 
4995, 5045, 5145, and 5195 eV, the titanium K edge lying at 4965 
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eV. The maximum value of the real part of the anomalous disper- 
sion coefficient of titanium Af(Ti) occurred at an energy of 4980 
eV and had a value of -8.24 to -8.68 electrons. Our results for 
Af((Ti) are compared on a normalized wavelength basis (A/A/sub 
k/) with values of Af(Ni) obtained by Bonse and Materlik [Z. 
Phys. B 24, 189 (1976)] at the nickel K edge by interferometry, and 
good agreement is shown. 


16571 Search for 

lum, Zablocki, J.E.; ew G.J.; 
stock, H.; Schmidt, F. 

Institute of Technology, 


Electrical resistivity measurements between 2.56 and 300 K 
were made on two high-purity of tantalum with residual 
valdiinanauhieal 4b con tak The data obtained were analyzed 
with various epressions used by earlier investigators. Although 
good fits were found for an expression including terms for electron- 
impurity, electron-electron, and electron-phonon interban and intra- 
band scattering, the domination of the electron-impurity term at the 
lowest temperatures made it impossible to determine unambiguously 
whether a T? term due to electron-electron scattering was indeed 
present. 


in Tanta- 
T.Y.; Wein- 


16572 and diffusivity of molybdenum, 
rhenium, tungsten, and zirconium in beta-thorium. Schmidt, 
F.A.; Beck, M.S.; Rehbein, D.K.; Conzemius, R.J.; Carlson, 
O.N. (Ames Lab., IA). Journal of the Electrochemical Socie- 
ty; 131: 2169-2174(Sep 1984). Contract W-7405-ENG-82. 

The electric mobilities, diffusivities, and effective valences 
were determined for molybdenum, rhenium, tungsten, and zirconi- 
um in beta-thorium. All four solutes migrated in the same direction 
as the electron flow. Rhenium and molybdenum were found to be 
very mobile, with tungsten somewhat slower. Zirconium was found 
to move at a rate near that of the self-diffusion of beta-thorium, 
viz., about 10 to the -11th sq m/s at 1500 C. The electromigration 
velocities showed a similar trend. A comparison was made between 
experimental data obtained by scanning laser mass spectrometry 
and theoretical transport equations for two purification experi- 
ments. Good agreement was obtained with both the concentration 
profile predicted by DeGroot and the purification ratio predicted 
by Verhoeven. 21 references. 


16573 Corrosion of FeCrAl, FeCrAlY, and FeCrAlHf 
alloys in high temperature H2H.O-H2S environments. Huang, 
T.T.; Lin, Y.C.; Shores, D.A.; Pfender, E. (Univ. of Minne- 
sota, Minneapolis). Journal of the Electrochemical Society; 
131: 2191-2196(Sep 1984). Contract AC02-79ER 10450. 

It is pointed out that high temperature corrosion plays an 
important role in the development of many combustion and coal 
gasification processes. Several studies have been concerned with 
the protection provided by oxide scales to environments containing 
H2S. In the present investigation, the protection provided by an 
Al203 scale in a simple simulation of a coal gasification environ- 
ment is studied. FeCrAl, FeCrAlY, and FeCrAlHf alloys, which 
form Al203 scales, have been exposed to oxidizing/sulfidizing envi- 
ronments at 900 C. Preoxidation to form a barrier layer of Al203 
to prevent the formation of FeS was successful if the preoxidation 
times were short. However, thicker oxide scales were less success- 
ful. These observations suggest that sulfur penetration by lattice or 
grain boundary diffusion was unlikely to be important. 16 refer- 
ences. 


16574 Tensile behavior of Inconel alloy X-750 in air and 
vacuum at elevated temperatures. Taplin, D.M.R.; Mukher- 
jee, A.K.; Pandey, M.C. (Univ. of California, Davis). Metal- 
lurgical Transactions, [Section] A: Physical Metallurgy and 
Materials Science; 15A: 1763-1767(Sep 1984). 

The hot tensile properties of Inconel alloy X-750 have been 
investigated experimentally at 700 C in air and vacuum at strain 
rates varying from 10 to the -7th to 1.2 x 10 to the -6th per s. The 
strength and ductile characteristics of the specimens tested in 
vacuum are found to be better than those tested in air. In air, a duc- 
tility minimum is observed at 625 C, whereas in vacuum, significant 
improvements in creep ductility are observed at 575 and 625 C, 
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with the ductility minimum shifting from 625 to 700 C. It is shown 
that the creep ductility of the specimens tested in air is largely de- 
termined by the following two competing processes: (1) deforma- 
tion-assisted oxygen diffusion and (2) grain boundary migration. 20 
references. 


16575 Nucleation and early-stage growth of creep cavities 
in hot-pressed silicon carbide. Paye, R.A.; Lankford, J.; 
Spooner, S. (Southwest Res. Inst., San Antonio, TX). ‘Acta 
Metallurgica; 32: No. 9, 1275-1286(Sep 1984). 

Fine-grained silicon carbide with a continuous second phase 
grain boundary film was crept under compressive loading at 1600° 
C. The resultant nucleation and growth of creep cavities was char- 
acterized using small angle neutron scattering. It was found that nu- 
cleation occurred within approximately the first 5% of the lifetime, 
so that the modeling of failure essentially involves the treatment of 
cavity growth and ultimate coalescence. The results suggested that 
cavity nucleation and growth occurred entirely within the viscous 
grain boundary film. However, the cavities do not grow, crack-like 
across the grain boundary facets, but rather nucleate as lens shaped 
pores which gradually transform as the film thickens, to very 
slowly growing spheroidal cavities. The results are shown to con- 
trast with similar iments on an alumina with clean grain 
boundaries, in which pore nucleation, rather than pore growth, 
controlled creep life. 


16576 Creep cavitation under interfacial segregation. 
oS I. ag Yoo, M.H. (Oak Ridge National Laboratory, 

e, TN). Acta Metallurgica; 32: No. 9, 1499- 
1s08(Sen 1984). 

Creep cavitation under interfacial solute segregation is con- 
sidered using a kinetic approach. During cavity nucleation, a vary- 
ing degree of interfacial segregation can result from different diffu- 
sivities of the species. Normally, intergranular cavitation follows 
the saddle point path for which an explicit solution of the nuclea- 
tion rate can be obtained. When the mobility of solute atoms is ex- 
tremely low, however, equilibrium segregation and the saddle point 
may never be reached; for this case, an approximate solution is ob- 
tained. In both cases, the nucleation rate is obtained as the product 
of an activation energy term and an effective diffusivity term. The 
activation barrier of the former is influenced strongly by the segre- 
gation, whereas the latter is essentially the geometric mean of the 
diffusivities of the solute and solvent species. This effective diffusi- 
vity is different from that for the cavity growth rate. The analysis 
is extended to interfacial segregation in interstitial solid solutions 
for which an analogy with the pressurization effect on cavitation is 
found. The implication of the analysis to creep cavitation is dis- 
cussed and its relation to the environmental effect on decohesion 
considered by Rice, Hirth, and Asaro is demonstrated. 


16577 Filament contact with in situ NbsSn superconduct- 
ing wire. Verhoeven, J.D.; Gibson, E.D.; Laabs, F.C. (Ames 
Lab., IA (USA); Iowa State Univ. of Science and Technol- 
ogy, Ames (USA)). Journal of Materials Science; 19: No. 8, 
2459-2464(Aug 1984). 

Experimental evidence is presented which indicates that the 
NbsSn filaments within in situ prepared NbsSn-Cu superconducting 
wire are welded together at point contacts along a thin annular 
region which borders the surface of the original tin supply. For 
wires with tin added from an external plated layer the welded an- 
nular region lies near the outside diameter just below the original 
tin plate, whereas for wires with the tin added from an internal 
core the annular region lies along the original core hole. This 
welded region is expected to increase the a.c. loss characteristics of 
these wires. A possible cause of the welded annular region and 
methods for its elimination are discussed. 


16578 Atomic resolution study of radiation-induced pre- 
cipitation and solute segregation effects in a neutron-irradiat- 
ed W-25 at. pct Re alloy. Herschitz, R.; Seidman, D.N. 


(Cornell Univ., Ithaca, 
1171(Aug 1984). 

The results are presented of a study of radiation-induced pre- 
cipitation and solute segregation effects in specimens of W-25 at. 
pct Re alloy which had been subjected to radiation involving fast 
neutrons from an experimental breeder reactor. An atom-probe 


NY). Acta Metallurgica; 32: 1155- 
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field-ion microscope (FIM) was used in the investigations. The 
alloy composition studied is supersaturated with respect to the 
solvus line of the primary solid solution (beta phase). Attention is 
given to the mass spectra, measurements of the bulk composition in 
both neutron-irradiated and unirradiated W-25 at. pct Re alloy, 
field-ion microscopy, the measurement of the Re concentration as- 
sociated with different defects, the detection of He-4 atoms inside 
precipitates, voids, grain-boundary segregation, and the detection of 
coherent WRe3 precipitates. 20 references. 


16579 Sintering behavior of bi-modal powder compacts. 
Raj, R,; Bordia, R.K. (Department of Materials Science and 

cering, Bard Hall, Cornell University, Ithaca, NY). 
Acta Metallurgica; 32: No. 7, 1003-1019(Jul 1984). 

Time dependent sintering of a compact consisting of two re- 
gions which sinter at different rates is analyzed. The analysis com- 
bines densification with deviatoric creep, since creep serves to relax 
the stress concentration produced by incompatible densification. 
The structure of the bi-modal compact is assumed to consist of a 
sphere of one type of material embedded in a matrix of the other 
material. Two cases are considered. In one case the matrix, and in 
the other the sphere, is assumed to sinter faster. The maximum ten- 
sile stress generated by incompatible sintering is found to be sensi- 
tive to a parameter, 8, which is the ratio of the rate constant for 
creep, and the rate constant for densification. A large value of B 
reduces the magnitude of the stress. The generation of flaws as a 
result of this stress is considered. The influence of inhomogeneous 
sintering on the rate of shrinkage is calculated. The authors find 
that unless 8 is large the densification rate of the composite will 
deviate significantly from the simple rule-of-mixtures. 


16580 A computer simulation study of (001) and (111) tilt 
boundaries: The multiplicity of structures. Wang, G.J.; 
a A.P.; Vitek, V. (Department of Materials Science 

— University of Pennsylvania, Philadelphia, 
PA). 2 Metallurgica; 32: No. 7, 1093(Jul 1984). 

The sources of metastable structures of grain boundaries are 
discussed using structural unit model of grain boundary structure. 
Two sets of computer calculations of symmetrical tilt boundaries 
are presented. The calculated multiplicity of metastable structures is 
readily predicted by the model. This multiplicity is likely to be 
very extensive in the case of general grain boundaries. The implica- 
tions of the structural multiplicity of grain boundaries for various 
grain boundary phenomena as well as for interpretation of “direct 
observations” of grain boundary structure are discussed. 


16581 Growth and repassivation of single corrosion pits 
in stainless steel, Newman, R.C.; Franz, E.M. (Materials 
Technology Div., Brookhaven National Laboratory, Upton, 
NY). Corrosion (Houston); 40: No. 7, 325-329(Jul 1984). 

Single pits were produced in AISI 304 stainless steel using a 
neutral 1 M sodium chloride solution with 0.04 M sodium thiosul- 
fate. The dependence of pit growth kinetics on potential was meas- 
ured electrochemically. The protection potential showed a small 
scatter for the 80 pits examined and had no systematic dependence 
on pit size. The results are interpreted using a simple ohmic model 
of pit growth. 


16582 Low-temperature hot corrosion of turbine materials 
exposed to the effluent from an experimental PFBC. McCar- 
ron, R.L.; Bropst, R.P. (General Electric Co., Ballston Spa, 
NY). Materials and Components in Fossil Energy Applications; 
No. 50, 1-4(1 Jun 1984). 

The General Electric Company, under contract to the De- 
partment of Energy, is conducting a long-term materials test at the 
G.E. Malta Pressurized Fluidized-Bed Combustor (PFBC) test fa- 
cility. The primary objective of the test program is to determine 
the corrosion resistance of candidate gas turbine vane and blade 
base alloys and protective coating systems in the effluent from a 
pressurized fluidized bed coal combustor for extended periods of 
time up to 10,000 hours. The rig consists of a coal/dolomite feed 
system, combustor, three stages of cyclone cleanup, and two mate- 
rial test sections. Heat is extracted by an in-bed water-cooled heat 
exchanger. The first low-velocity test section (LVTS) contains 180 
pin specimens, 60 of which are air cooled. The second high-veloci- 
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ty test section (HVTS) consists of 24 airfoils arranged in 4 cas- 
cades. Results discussed here are based upon specimens exposed in 
the low velocity test section to hot combustion gases at tempera- 
tures of 788-816 C uncooled and 593-704 C using air cooled hollow 
pins. Base alloys, coatings, and claddings selected for exposure in 
the test are listed and discussed. 1 figure, 3 tables. 


16583 Model predictions of volume contractions in transi- 
tion-metal alloys and implications for laves phase formation- 
II. Watson, R.E.; Bennett, L.H. (Brookhaven National Lab- 
oratory, Upton, NY). Acta Metallurgica; 32: No. 4, 491- 
502(Apr 1984). 

A simple cellular model estimate of the site volume changes 
attending alloying of transition metals with each other, and with 
alkali and alkaline earth metals is made. Application is made to AB 
(MgCuz and MgZne) Laves phases as well as the related ABs 
(CaCus and AuBes) structures. Size factors and electron factors are 
considered as measures controlling the occurrence of Laves phases. 


16584 Transition-metal alloy formation. The occurrence 
of topologically close packed phases-I. Watson, R.E.; Ben- 
nett, L.H. (Brookhaven National Laboratory, Upton, NY). 
Acta Metallurgica; 32: No. 4, 477-489(Apr 1984). 

The occurrence or absence of topologically-close-packed 
(t.c.p.) phases is discussed in terms of atomic volumes (V) and d- 
band hole counts (N /SUB h/ ). It is necessary to consider the 
Laves structures as distinct from the other t.c.p. phases. A range in 
average N /SUB h/ values and a range in the relative sizes of the 
alloy constituents is associated with Laves phase formation and 
when (these factors both fall within their required ranges a Laves 
phase forms and when) either falls outside, it does not. The situa- 
tion is different for non-Laves t.c.p. phases where compound for- 
mation tends to be weaker. Nonetheless there is a pattern in the oc- 
currence of these phases involving different values of size and band 
filling factors. However, these two factors, taken together, do not 
determine whether these structures prevail over other competing 
phases). In the course of considering the non-Laves systems it be- 
comes useful to introduce an effective N /SUB h/ scale incorporat- 
ing effects other than just d-band occupancy. The ranges of stoichi- 
ometry over which such t.c.p. phases form is seen to be related to 
the relative sizes of the constituents. Some suggestions are given of 
alloy systems in which t.c.p. phases have not been reported and are 
expected and vice versa. 


16585 X-ray diffraction of berkelium metal under pres- 
sure to 57 GPa, Haire, R.G.; Peterson, J.R.; Benedict, U.; 


Dufour, C. (Oak Ridge National Lab., TN). Journal of the 
Less-Common Metals; 102: 119-126(1984). Contract W-7405- 
ENG-26;AS05-76ER04447. 

An investigation of the structural behavior of berkelium 
metal under pressure has been carried out up to 57 GPa. Evidence 
for a sudden decrease in volume (collapse) of the berkelium metal 
with increasing pressure up to 22 GPa was not observed. Instead, 
three different metal phases were observed over the range of ap- 
plied pressure. The initial double-hexagonal close-packed structure 
of the berkelium metal first transformed to an f.c.c. structure at 8 
GPa, which above 22 GPa converted to a third phase. Diffraction 
data obtained from this latter phase can be indexed on the basis of 
the a-U-type (orthorhombic) structure. A bulk modulus of 30(10) 
GPa was estimated from the relative volume V/Vo and pressure 
data for berkelium metal below 22 GPa. (The error is given in pa- 
rentheses). 


16586 Alkaline electrolytic process for zinc production: a 
critical evaluation. Brown, A.P.; Meisenhelder, J.H.; Yao, 
N.P. (Argonne National Lab., IL). Industrial and Engineer- 
ing Chemistry, Product Research and Development; 22: No. 2, 
263-272(1983). 

The alkaline leach and electrolysis process for zinc produc- 
tion is compared to the conventional acid sulfate process in terms 
of both energy saving and technical merit. In addition, the potential 
for industrial application of the alkaline process is discussed on the 
basis of present market conditions, possible future zinc market sce- 
narios, and the probability of increased secondary zinc recovery. 37 
references, 4 figures, 3 tables. 
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16587 Thermodynamics of liquid Na-Sn alloys using CaF: 
solid electrolytes. Al R.; Egan, J.J. (Brookhaven Na- 
tional Lab., Upton, . Berichte der Bunse ngesellschaft fuer 
Physikalische Chemie; 87: 815-817(1983). (CONF-8303184—). 

From Meeting of the Deutsche Bunsen-Gasellschaft fuer 
Physikalische Chemithermodynamics of alloys; Stuttgart, F.R. Ger- 
many (14 Mar 1983). 

The thermodynamic properties of mixing for liquid Na-Sn 
alloys were determined between 750 and 850 °C by emf measure- 
ments using a CaF: solid electrolyte. Concentrations were con- 
trolled by coulometric titration. Results are presented for partial 
and integral Gibbs energies, entropies, and heats of mixing across 
the entire composition range. 


16588 Magnetic heat capacity of the configurationally 
disordered Ni-25 at % Fe alloy. Brooks, C.R.; Meschter, 
P.J.; Kollie, T.G. (Univ. of Tenn Knoxville). Physica 
Status Solidi [Sectio| A: Applied Research; 73: 189-198(1982). 

Measurements of the constant pressure heat capacity C/sub 
P/ of the disordered Ni-25 at % Fe alloy (NisFe) obtained using 
pulse calorimetry are analyzed into dilatational, vibrational, elec- 
tronic, and magnetic contributions. Literature data on coefficients 
of expansion and elastic constants are used to convert C/sub P/ to 
C/sub V/. Using low temperature heat capacity data for disordered 
NisFe and other literature information, harmonic vibrational and 
electronic contributions to C/sub V/ are calculated. These contri- 
butions are subtracted for C/sub V/ to obtain the magnetic heat ca- 
pacity C/sub VM/ from 0 to 1670 K. From the C/sub VM/-vs-T 
curve, the energy and entropy changes upon magnetic disordering 
are calculated, as well as the discontinuity in the heat capacity at 
the Curie temperature, 872.6 K. These quantities are compared to 
values calculated using several localized-electron models of magnet- 
ic behavior. A Heisenberg model is most consistent with the results. 
40 references, 5 figures, 3 tables. 


16589 Aspects of sparsely studied gas phase chemistry of 
import to the energy technologies. Gole, J5.L. — Inst. 
of Tech., Atlanta). Optical Engineering; 20: No. 4, 546- 
555(Jul-Aug 1981). 

There is a considerable interest in the need to improve the 
operation of systems which can potentially serve as alternate 
energy sources. Entailed in this effort is the desire to understand 
the vapor phase chemistry and compounds which may enter as by- 
products of the system under consideration. These compounds may 
have deleterious effects on the gas phase chemistry or play an im- 
portant role through high temperature gas-solid corrosion kinetics. 
Here we outline the nature of the problem and focus on a subset of 
these molecules, the metal hydroxides and the alkali oxides and sul- 
fides. A critical analysis of the data base is presented and new ex- 
periments are outlined which encompass the investigation of ther- 
mochemistry and the evaluation of molecular parameters through 
the study of visible, infrared, microwave and electron spin reso- 
nance (ESR) spectroscopy. Recent chemiluminescent experiments 
which lead to the evaluation of a new stringent lower bound for 
the K-OH band energy are summarized. This stringent lower bound 
(88.2 kcal/mole) correlates within the quoted error bounds with the 
absolute upper bound of previous experimental determinations. Pre- 
liminary laser fluorescence studies on NaeO are reported and the 
possible influence of ultrafast energy transfer (E-E and V-E transfer 
among the excited states of high temperature molecules) on the be- 
havior of energy generating systems is noted. 66 references, 9 fig- 
ures, 4 tables. 


16590 (BISI—20158) Corrosion of steel by CO2-contain- 
ing condensates: metallurgical remedies adopted by the oil in- 
dustry. Brelin, J.L.; Guntz, G. Translated from Revue de 
Metallurgie (Paris) ; 76: No. 12, 799-807(1979). 20p. NTIS 
S Sales Only), PC A02/MF AOl. File Number 
DE85900930. DE85900930 
Part 1 of the investigation deals with corrosion resistance of 
five ferritic or martensite, 0 to 13% chromium-containing steels in a 
medium with carbon dioxide gas in solution. Part 2 is devoted to 
the parameters affecting the corrosion resistance of 9% Cr-1% Mo 
steel (EM 10) and in particular 13% Cr steel. 
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REFER ALSO TO CITATION(S) 15631, 15939, 15940, 16702 


16591 (DOE/ER/01198—T7) Effect of high temperature 
hydrogenation on the fracture strength of a sintered alpha sil- 
icon carbide. Jero, P.D. (Illinois Univ., Urbana (USA). 
t. of Ceramic Engineering). 1985. Contract AC02- 
01198. 64p. NTIS, PC A04/MF A01; GPO Dep. File 
Saember DE850068 13. 


Thesis. 

The effect of high temperature hydrogenation on the 
strength of a pressureless sintered alpha silicon carbide was studied 
as a function of time. Samples were soaked in argon or a hydrogen- 
argon mixture (40:60, mole %) at 1400°C for times of up to 50 
hours. The samples were then broken in four point flexure at room 
temperature. It was found that the hydrogen attacked the material 
at grain boundaries, leaving loose SiC grains on the surface. Fifty 
hours in a hydrogenous atmosphere at 1400°C caused an average 
26% strength decrease. Surface degradation was evaluated using 
optical and scanning electron microscopy. 


16592 (@OE/ER/04998—T5) Grain boundary and sur- 
face diffusion in oxide systems. Final report, September 1, 
1978-November 30, 1984. Stubican, V.S. (Pennsylvania State 
Univ., University Park (USA). Coll. of Earth and Mineral 
Sciences). Feb 1985. Contract AC02-78ER04998. 32p. 
NTIS, PC A03. File Number DE85007291. 

Volume, grain boundary and surface diffusion of **Cr iso- 
tope in magnesia, alumina, and spinel was studied. Mechanism of 
volume diffusion was found to be extrinsic. A strong anisotropy in 
the grain boundary diffusion was observed, and the mechanism is a 
dislocation pipe mechanism. At ~ 600 to 1000°C true (localized) 
surface diffusion was observed, but at high temperatures vapor 
transport was an important mechanism of surface diffusion with 
MgO and MgAlOx. 


16593 (DOE/ER/45075—1) Study of the kinetics and 
thermodynamics of hydrogen in Pd-based alloys. McLellan, 
R.B. (Rice Univ., Houston, TX (USA). Dept. of Materials 
Science). 1985. Contract FG05-84ER45075. 4p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85007341. 

Theoretical analyses of experiments on H in Pd-M (M = 
Cu, Au, Ag, Rh) have been completed. Experiments have also been 
carried out in which Ni is used instead of a noble metal. New ex- 
periments have been initiated on Pd-Pt-H systems. New work has 
also been initiated on the effect of monovacancy traps on the H dif- 
fusivity in noble metals. (DLC) 


16594 (DOE/ER/45097—1) Point defect clusters and 
electrical properties in transition metal monoxides. Progress 
report. Mason, T.O.; Cohen, J.B.; Ellis, D.E. (Northwestern 


Univ., Evanston, IL (USA). Dept. of Materials Science and 
Engineering). 15 Jan 1985. Contract FG02-84ER45097. 5p. 
NTIS, A02/MF A0Ol; GPO Dep. File Number 


Progress and activities are reported briefly in three areas: 
electrical studies (MnO, CoO), defect structures (FeO, MnO), and 
theoretical studies (Fe oxides). (DLC) 


16595 (N—84-33594) Oxidation characteristics of molyb- 
denum-zirconium oxide cermets. Heitzinger, B. (National 
Aeronautics and S Administration, Washington, DC 
(USA)). May 1984. 16p. (NASA-TM—177622; CONF- 
710750—1-Trans.). NTIS, PC A02/MF AO1. 

From 7. plansee seminar - oxidationsverhalten von Mo + 
Zro2-Cermets; Routte, Austria (21 Jul 1971). 

The oxidation of molybdenum is affected by the factors of 
temperature, the oxygen pressure in the oxidizing atmosphere, and 
the time of exposure. Studies of the oxidation characteristics of Mo 
show that the oxidation rate increases strongly when the tempera- 
ture exceeds 600 C. Investigations of the behavior of cermets with 
various percentages of zirconium oxide are discussed, taking into 
account oxidation conditions at temperatures under and above the 
melting point of molybdenum trioxide. E.R. (IAA) 
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16596 (N—84-34568) Creep of LaCrO-3Cr ceramic-me- 
tallic material. Barinov, S.M.; Bakunov, V.S.; Ivanov, V.S.; 
Krasulin, Y.L.; Spiridonov, E.G. (USDOE Assistant Secre- 
tary for Environmental Protection, Safety and Emergency 
Preparedness, Washington, DC). Aug 1983. lp. NTIS, PC 
A04/MF AO1. 


The creep of cermets in the system LaCrO3-Cr which was 
obtained by static and high speed pressing were compared. Materi- 
als with continuous interpenetrating ceramic and metallic frame- 
work were studied. It is shown that the creep rate is controlled by 
diffusion processes at the lanthanum chromite grain boundaries. 
The cermets produced by high speed pressing creeps more rapidly 
as a result of grain breakup, the eaite of a substructure and 
nonequilibrium defect concentration. The use of high speed press- 
ing to produce materials with increased stress relaxation capacity is 
recommended. 


16597 Thermally annealed silicon nitride films: Electrical 
characteristics and radiation effects. Stein, H.J. (Sandia Na- 
tional Laboratories, Albuquerque, New Mexico 87185). 
Journal of Applied Physics; 57: No. 6, 2040-2047(15 Mar 
1985). Contract AC04-76DP00789. 

Electrical characteristics, including retention under Co y- 
ray irradiation of MNOS (metal-nitride-oxide-semiconductor) struc- 
tures with LPCVD (low-pressure chemical-vapor-deposited) silicon 
nitride have been investigated. Capacitance-voltage techniques were 
used to measure injected, retained, and equilibrium charge. Current- 
voltage techniques were used to measure voltage and temperature 
dependence of charge transport. Measurements were made on 
MNOS with the following nitride annealing histories: (1) as-deposit- 
ed at 750 °C, (2) 950 °C in Na, and (3) 950 °C in Ne followed by 
900 °C in Hg. Internal IR reflection techniques were used to meas- 
ure chemically bonded hydrogen in the nitride films. Annealing at 
950 °C in Ne (1) decreased the concentration of hydrogen, (2), de- 
creased equilibrium positive charge, and (3) increased low- and 
high-field transport. Partial restoration of the as-deposited charac- 
teristics was achieved by subsequent annealing in He at 900 °C. 
Charge loss (retention) under ©Co y-ray irradiation is essentially 
independent of high-temperature annealing whereas degradation is 
observed for net negative charge retention measured in the absence 
of ionizing radiation. Effects of annealing on MNOS structures and 
models to explain the results are discussed. 


16598 Resonant photoemission processes at the 3d edge 
in UO,(111). Cox, L.E.; Ellis, W.P.; Cowan, R.D.; Allen, 
J.W.; Oh, S. (Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Physical Review [Section] B: 
Condensed Matter; 31: No. 4, 2467-2471(15 Feb 1985). 

Photoemission intensity of the 4f levels is enhanced at the 
resonant excitation energies of the 3d/sub 3/2/ (3728 eV) and 3d/ 
sub 5/2/ (3554 eV) deep core levels. Also, an intense Auger-like 
feature appears near the 4d/sub 3/2/ photoemission peak. Transi- 
tion-rate calculations agree semiquantitatively with observed rela- 
tive intensity enhancements of the spin-orbit-split components of 
both subshells as well as with the multiplets of the M,N/sub 6,7/N/ 
sub 6,7/ and MsN/sub 6,7/N/sub 6,7/ Auger spectra. The latter 
show dispersion and narrowing near resonance. The shakeup satel- 
lites associated with 4f photoemission show insignificant intensity 
change at resonance showing these final states to be inaccessible via 
autoionization. 


16599 Crystal surface symmetry from zone-axis patterns 
in reflection high-energy-electron diffraction. Shannon, M.D.; 
Eades, J.A.; Meichle, M.E.; Turner, P.S.; Buxton, B.F. (Ma- 
terials Research Laboratory, University of [Illinois at 
Urbana-Champaign, Urbana, Illinois 61801). Physical Review 
Letters; 53: No. 22, 2125-2128(26 Nov 1984). Contract 
AC02-76ERO1198. 

New experimental techniques, sensitive to crystal surface 
symmetry, for reflection high-energy-electron diffraction have been 
developed and applied to the (001) surface of MgO. The techniques 
map the variation of the intensity of one or more diffracted beams 
as a function of the incident-beam orientation. The symmetry of 
these surface zone-axis patterns has been studied theoretically and 
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confirmed experimentally. The techniques are expected to provide 
a sensitive means of surface characterization. 


Vaporization thermodynamics and enthalpy of for- 
mation of aluminum silicon carbide. Behrens, R.G.; Rinehart, 
G.H. (University of California, Los Alamos National Labo- 
ratory, Los Alamos, New Mexico). Journal of the American 
Ceramic Society; 67: No. 8, 575-578(Aug 1984). 

The vaporization thermodynamics of aluminum silicon car- 
bide was investigated using Knudsen effusion mass spectrometry. 
Vaporization occurred incongruently to give Al(g), SiC(s), and 
graphite as reaction products. The vapor pressure of aluminum 
above (Al,SiC, + SiC + C) was measured using graphite effusion 
cells with orifice areas between 1.1 X 10~? and 3.9 X 10-* cm? The 
vapor pressure of aluminum obtained between 1427 and 1784 K 
using an effusion cell with the smallest orifice area, 3.9 X 10~* cm’, 
is expressed as log p (Pa) = - (18567 + or - 86) (K/T) + (12.143 
+ or - 0.054) The third-law calculation of the enthalpy change for 
the reaction AlSiC,(s) = 4Al(g) + SiC(hex) + 3C(s) using the 
present aluminum pressures gives AH°(298.15 K) = (1455 + or - 
79) kJ /SUP ./ mol™'. The corresponding second-law result is 
AH°(298.15 K) = (1456 + or - 47) kJ /SUP ./ mol-*. The stand- 
ard enthalpy of formation of Al,SiC,(s) from the elements calculat- 
ed from the present vaporization enthalpy (third-law calculation) 
and the enthalpies of formation of Al(g) and hexagonal SiC is AH® 
/SUB f/ (298.15 K) = -(221 + or - 85) kJ /SUP ./ mol™*. The 
standard enthalpy of formation of Al,SiC,(s) from its constituent 
carbides Al,C3(s) and SiC(c, hex) is calculated to be AH°(298.15 K) 
= (38 + or - 92) KJ /SUP ./ mol™4. 


16601 Ceramic electrodes for ELF bioeffects studies. 
Carstensen, E.L.; Miller, M.W.; Ciaravino, V. (Univ. of 
Rochester, NY). IEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Bio-Medical Engineering; 31: No. 
8, 557-558(Aug 1984). 

Whenever metal electrodes are used for chronic exposure of 
biological material to ELF electric fields in a liquid medium, there 
is a possibility that observed effects are caused directly by ions 
from the electrodes rather than by the electric field. The problem 
can be avoided by using insulated electrodes, but ordinarily this se- 
verely limits the fields which can be obtained in the medium. The 
authors show there that by using high dielectric constant ceramic 
electrodes, current densities greater than 10 A/m? are achievable at 
frequencies above 50 Hz. 


16602 Consideration of yttria for vacuum induction melt- 
ing of titanium. Holcombe, C.E.; Serandos, T.R. (Union 
Carbide Corp., Oak Rid ie TN). Metallurgical Transactions, 
[Section] B: Process Meta urgy; 14B: 497-500(Sep 1983). Con- 
tract W-7405-ENG-26. 

Studies have indicated that yttria (Y2Os) is a potential con- 
tainer for vacuum induction melting titanium, although it suffers 
from two drawbacks - inadequate thermal shock resistance (TSR) 
and interaction with titanium. An investigation to evaluate means of 
improving TSR and decreasing the reactivity of yttria is discussed. 


16603 Hydrogen diffusion and electronic structure in 
crystalline and amorphous Ti/sub y/CuH/sub x/. Bowman, 
R.C. Jr.; Maeland, A.J.; Rhim, W.K.; Lynch, J.F. (Califor- 
nia Inst. of Tech., Pasedena). pp 479-484 of Electronic 
structure and properties of hydrogen in metals. Jena, P.; 
Satterthwaite, C.B. (eds.). New York, NY, USA; Plenum 
Publishing Corporation (1983). Contract AC04 
76D P00053;A.C02-76CH00016. 

Hydrogen diffusion behavior and electronic properties of 
crystalline TiCuHo o4, TisCuH: 90, and TieCuHe es and amorphous 
a-TiCuHi « are studied using proton relaxation times, proton 
Knight shifts, and magnetic susceptibilities. Crystal structure and 
hydrogen site occupancy play major roles in hydrogen mobility. 
The density of electron states at E/sub F/ is reduced in amorphous 
a-TiCuH; «4 compared to the crystalline hydrides. 9 references, 2 
figures, 2 tables. 
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16604 Concentration profile of hydrogen near the surface 
of niobium. Pick, M.A.; Hanson, A.; Jones, K.W.; Goland, 
A.N. (Brookhaven National Lab., Upton, NY). pp 73-78 of 
Electronic structure and Properties ies of oe en in metals. 
Jena, P.; Satterthwaite, C ew York, NY, Usa: Plenum 
Publishing Corporation (1983). Contract AC02- 76CHO00016. 

The results show that experiments on samples of niobium-hy- 
drogen, or similar materials hydrided in the manner described must 
take into account the possible existence of an appreciable hydrogen 
concentration gradient towards the surface. Experiments which are 
especially affected by this result are x-ray diffraction experiments 
and other techniques which probe the near-surface regions of a 
sample. In x-ray measurements the sampling depth is in the range of 
the hydrogen-depleted and oxygen-enriched zone, and this factor 
may very well lead to incorrect conclusions. This parameter may 
be the reason for the finding of Zabel, Schoenfeld, and Moss that a 
~ 1 pm thick hydrogen-depleted layer existed on the surface of a 
crystal which was essentially in the a’-phase. 14 references, 1 
figure. 


16605 Proton NMR studies of the electronic structure of 
ZrH/sub x/. Attalla, A.; Bowman, R.C. Jr.; Craft, B.D.; 
Venturini, E.L.; Rhim, W.K. (Monsanto Research Corp.- 
Mound, Miamisburg, OH). pp 443-447 of Electronic struc- 
ture and properties of hydrogen in metals. Jena, P.; Sat- 
terthwaite, C.B. (eds.). New York, NY, USA; Plenum Pub- 
lishing Corporation (1983). Contract AC04- 
76DP00053; AC04-76DP00789 

The proton spin-lattice relaxation times and Knight shifts 
have been measured in f.c.c. (5-phase) and f.c.t. (epsilon-phase) 
ZrH/sub x/ for 1.5 = x S 2.0. Both parameters indicate that N(E/ 
sub F/) is very dependent upon hydrogen content with a maximum 
occurring at ZrHi ss. This behavior is ascribed to modifications in 
N(E/sub F/) through a fcc-fct distortion in ZrH/sub x/ associated 
with a Jahn-Teller effect. 13 references, 3 figures. 


16606 Magnetic susceptibility and proton NMR study of 
TiCr, sH/sub x/. Lynch, J.F.; Johnson, J.R.; Bowman, R.C. 
Jr. (Brookhaven National Lab., Upton, NY). pp 437-442 of 
Electronic structure and properties of hydrogen in metals. 
Jena, P.; Satterthwaite, C.B. (eds.). New York, NY, USA; 
Plenum Publishing Corporation (1983). Contract AC04- 
76DP00053; A.C02-76CH00016. 

The electronic p of the hexagonal (CV 14) and cubic 
(CV. 15) allotropes of the TiCr/sub 1.8+0.1//H2 system have been 
examined via magnetic susceptibility and proton NMR studies. The 
results indicate an increase in N(E/sub F/), the electron density of 
states at the Fermi level, with increasing H/M for both allotropes; 
the trend extends into the a’-hydride phase. The results suggest a 
basis for thermodynamic anomalies reported for the solution of hy- 
drogen in TiCr: s. 


3603 Composite Materials 


REFER ALSO TO CITATION(S) 17732 


16607 (CONF-840171—2-Draft) Fabrication of fiber rein- 
forced ceramic composites by chemical vapor infiltration. 
Caputo, A.J.; Lackey, W.J. (Oak Ridge National Lab., TN 
(USA)). 1984. Contract AC05-840R21400. 28p. NTIS, PC 
A03/MF A0O1; 1; GPO Dep. File Number DE85007565. 

From Conference on composites and advanced ceramic ma- 
terials; Cocoa Beach, FL, USA (16 Jan 1984). 

Ceramic fiber-ceramic matrix composites were prepared 
using the chemical vapor deposition (CVD) process. Our major 
goal of significantly reducing the infiltration times was accom- 
plished. We have conceived a process, fabricated hardware, and 
demonstrated on a laboratory scale a process which permits CVD 
infiltration of an SiC fibrous preform with either an SisNs or SiC 
matrix in 2 to 12 h. The process should be applicable to infiltration 
of fibrous preforms prepared by slurry molding, stacking of layers 
of cloth, or filament winding. Two types of composites (SiC-SisN, 
and SiC-SiC) have been produced at densities of about 2.0 Mg/m* 
which was near the desired range. A scheme has also ber 
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ceived whereby the new infiltration process could be used for fabri- 
cation of tubes or hollow cylinders. This is an important advance 
since the ability to fabricate tubes or hollow cylinders would offer 
the hope that the process could be used for fabrication of tough- 
ened, high-strength heat exchanger tubes, heat engine cylinder 
liners and valve guides. 19 references, 7 figures, 1 table. 


16608 er Electron radiation effects on 
the thermal expansion of graphite/resin composites. Bowles, 
= E.; Tompkins, S.S.; Sykes, G.F. (National Aeronautics 

Space Administration, Hampton, VA (USA). Langley 
aah Center). 1984. 7p. American Inst. of Aeronautics 
and Astronautics, 1633 Broadway, New York, NY 10019. 
File Number T185900552. 

From 19. AIAA thermophysics conference; Snowmass, CO, 
USA (24 Jun 1984). 

The effects of 1 MeV electron radiation on the thermal ex- 
ee. characteristics of two graphite reinforced resin matrix com- 

posite systems were studied. Specimens of both graphite/epoxy 
(T300/5208) and graphite/polyimide (C6000/PMR15) were irradiat- 
ed to a total dose of 6 x 10° rads at two different rates. Unidirec- 
tional, cross-ply, and quasi-isotropic laminate configurations were 
examined. Thermal expansion measurements were made over the 
temperature range of -250°F to +280°F with a laser interferome- 
ter. Dynamic mechanical analyses (DMA) were performed to study 
changes in resin chemistry. Thermal expansion results indicate that 
radiation did produce permanent residual strains of up to -70 x 10~® 
for the graphite/epoxy when exposed to temperatures up to 
+280°F. However, no permanent changes in the coefficient of 
thermal expansion (CTE) were observed. No permanent residual 
strains or changes in the CTE attributable to radiation were ob- 
served for the graphite/polyimide specimens. No significant effects 
of radiation dose rate on the thermal expansion of either composite 
system were observed. DMA results indicate that electron radiation 
caused chemical changes in the epoxy matrix. These changes result- 
ed in a lower glass transition temperature and broader rubbery 
region which extended into the temperature range of the thermal 
expansion tests. 


16609 NMR characterization of boron trifluoride-amine 
catalysts used in the cure of carbon fiber/epoxy 
me J.A.; Morgan, R.J.; Walkup, C.M. (Univ. of Califor- 
nia, Livermore). Journal of the Electrochemical Society; 6: 77- 
$2(Sum 1984). Contract W-7405-ENG-48. 


16610 Low speed sliding damage in TiB.-Ni composites. 
Yust, C.S. (Oak Ridge National Lab., TN). pp 167-173 of 
Wear of materials: 1983. Ludema, KC. (ed.). New York, 
NY, USA; American Society of Mechanical Engineers 
(1983). C Contract W-7405-ENG-26. 

The sliding wear tracks formed on a titanium diboride-nickel 
composite by a titanium diboride-nickel stylus and a diamond stylus 
have been studied by optical and electron microscopy. Surface ex- 
amination by reflected light and scanning electron microscopy re- 
veals that an adhesive material transfer mechanism is operative 
when titanium diboride slides on itself. The diamond stylus deforms 
the surface without material transfer and causes the disintegration 
of individual surface grains within the wear track. Subsurface ex- 
amination of a diamond wear track by transmission electron micros- 
copy confirms that grains are deformed by the stylus. Slip occurs 
within the grains on both prism and pyramidal slip planes and accu- 
mulates into large dislocation densities at the center of the wear 
track. Lattice misorientation accompanies the dislocation buildup 
and may be related to grain disintegration. 


3604 Polymers And Plastics 
REFER ALSO TO CITATION(S) 16093 


(N—84-34484) and surface 

k) ion under atomic 

oxygen bombardment. Ferguson, D.C. (National Aeronautics 

and Space Administration, Cleveland, OH (USA). Lewis 
Research Center). 1984. 17p. NTIS, PC A13/MF A0O1. 

Data from laboratory simulations and from samples returned 

from STS-8 are used to derive the energy dependence of the mass 
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loss rate of Kapton under atomic oxygen bombardment and to dis- 
cuss the development of surface structure and its effect on erosion 
rates. It is.concluded that all the laboratory data from discharge 
and flow tubes and from accelerated beams, along with the orbital 
data from STS-3 through STS-8, can be accommodated by a rate of 
mass loss that varies with impact energy normal to the surface. It is 
hypothesized that increases of mass loss rate with exposure time 
may be due to trapping of the incoming atoms by the surface struc- 
ture which develops. 


16612 (NUREG/CR—4008) General extrapolation model 
for an important chemical dose-rate effect. Gillen, K.T.; 
Clough, R.L. (Sandia National Labs., Albuquerque, NM 

SA)). Dec 1984. Contract AC04-76DP00789. 5 
SAND—84-1948). NTIS, PC A03/MF A0Ol1 - GPO. File 
Number T1I85007517. 

In order to extrapolate material accelerated aging data, 
methodologies must be developed based on sufficient understanding 
of the processes leading to material degradation. One of the most 
important mechanisms leading to chemical dose-rate effects in poly- 
mers involves the breakdown of intermediate hydroperoxide spe- 
cies. A general model for this mechanism is derived based on the 
underlying chemical steps. The results lead to a general formalism 
for understanding dose rate and sequential aging effects when hy- 
droperoxide breakdown is important. We apply the model to com- 
bined radiation/temperature aging data for a PVC material and 
show that this data is consistent with the model and that model ex- 
trapolations are in excellent agreement with 12-year real-time aging 
results from an actual nuclear plant. This model and other tech- 
niques discussed in this report can aid in the selection of appropri- 
ate accelerated aging methods and can also be used to compare and 
select materials for use in safety-related components. This will 
result in increased assurance that equipment qualification proce- 
dures are adequate. 


16613 Resolvent operator method for solving rheological 
equations of state. Armstrong, R.; Jhon, M.S.; Dahler, J.S. 
(Sandia National Laboratories, Livermore, California 
a oma of Chemical Physics; 82: No. 5, 2440-2444(1 
ar 

Fano's tetradic representation of Liouville—Neumann opera- 
tors is used as the basis of a systematic procedure for solving an 
important class of rheological equations of state. This procedure is 
complementary to the techniques which Bird and his co-workers 
have used in their studies of complicated rheological models. To il- 
lustrate how our method works it is applied to a rheological model 
of the Maxwell—Oldroyd type. Explicit formulas are derived for 
the stress tensors associated with a number of time-independent, ho- 
mogeneous flows. 


Distribution functions for very short n-alkane 
chains. Mark, J.E.; Curro, J.G. (Department of Chemistry 
and the Polymer Research Center, The University of Cin- 
cinnati, Cincinnati, Ohio 45221). Journal of Chemical Phys- 
ics; 81: No. 12, 6408-6409(20 Dec 1984). Contract AC04- 
76DP00789. 

Monte Carlo simulations based on several rotational isomeric 
state models were used to generate distribution functions for the 
end-to-end separation of very short n-alkane chains. The unusual 
multimodal distributions obtained were found to be due to the re- 
duction in the number of spatial configurations inherent in the rota- 
tional isomeric state approximation. 


16615 Factors affecting the durability of Ca-complexed 
methylmethacrylate copolymer films containing CaO-SiO.- 
H2O macromolecules. Sugama, T.; Kukacka, L.E.; Carciello, 
N.; Warren, J.B. (Brookhaven National Lab., Upton, NY). 
Journal of Applied Polymer Science; 29: No. 9, 2889-2920(Sep 
1984). Contract AC02-76CH00016. 

A CaOQ-SiO.-H2O macromolecular-ionomer complex was 
found to be formed in the superficial layers of MMA-TMPTMA 
copolymer composite films made with filler containing hydraulic 
cement during exposure in an autoclave at temperatures up to 
200°C. This complex acted to prevent the hydrothermal deteriora- 
tion of the original composite films, which is important if the films 
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are used as protective layers on metals. This complex also contrib- 
uted significantly to hydrophobicity, a low energy surface, and less 
surface roughness, thereby lowering the intrinsic water permeabil- 
ity of the films. The glass transition temperature T/sub g/ and the 
tensile strength of the complexed films increased with i 
concentration of the cement additive used as a source of Ca* me- 
tallic ions, but they decreased when the cement concentration 
became excessive because of the chain enlargement caused by the 
growth of a large quantity of hydrated macromolecules. Ca** ions 
were found to migrate from the cement grains in an aqueous 
medium and to have a crosslinking function connecting the oxi- 
dized metal surfaces and the functional carboxylate groups located 
in the pendent parts of the polymer molecules. The resultant shear 
bond strength of metal-to-metal lap joint specimens after exposure 
for 3 days to water at 150°C was twice as high as that for the sam- 
ples made without cement. 


16616 Polarons in quasi-one-dimensional conduction poly- 
mers. Bishop, A.R.; Campbell, D.K.; Fesser, K. (Los 
Alamos National Lab., NM). Journal de Physique (Orsay, 
France); 44: C3.423-C3.428(Jun 1983). 

The authors discuss several aspects of polaron excitations in 
quasi-one-dimensional conducting polymers. They review the struc- 
ture of polarons in trans- and cis-(CH)Sub x/, illustrate the relation 
of polarons in SSH-type models to conventional one-band polarons, 
and establish the existence and properties of polarons in conjugated 
diatomic polymers of the (-A=B-)/sub x/ type. 


16617 Kinetics of solidification of cross-linked polyethyl- 
ene. Kao, Y.H.; Tseng, H.T.; Phillips, P.J. Salt Lake City, 
UT, USA; University of Utah (1985). 281-286p. Dept. of 
Materials Science and Engineering, Univ. of Utah, Salt 
Lake City, UT 84112. Contract A 2-79ER 10421. 

In the production of extruded dielectric cables the molten 
polymer is invariably quenched following extrusion. During this 
process crystallization of the polymer occurs at a series of different 
temperatures depending on the thermal conductivity of the polymer 
in question. For cross-linked polyethylene the polymer is chemical- 
ly cross-linked immediately after extrusion and prior to quenching. 
Separation of impurity molecules and of low molecular weight pol- 
yethylene molecules generally occur during the crystallization 
process. The rate at which such separation processes occur may 
have an influence on electric breakdown behavior. When in use the 
temperature of the cable may exceed the melting point resulting in 
re-crystallization under totally different thermal conditions from 
those under which crystallization occurred during manufacture. A 
different morphological structure may result under such circum- 
stances. In this paper we wish to report studies of the crystalliza- 
tion behavior of chemically cross-linked polyethylene and to dis- 
cuss the ways in which it differs from the uncross-linked polymer. 
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16618 (AD-A—147216/6/XAB) ———— between ra- 
diation sensitivity and redox equilibria. Final report, 1 June 
1981-31 July 1984, Kinser, D.L. (Vanderbilt Univ., Nash- 
ville, TN (USA). Dept. of Mechanical and Materials Engi- 
neering). Sep 1984. 234p. NTIS, PC A11/MF AO1. 

The objective of this research program is to achieve an un- 
derstanding of the relationship of glass processing variables to radi- 
ation sensitivity of the glass. Glass processing variables include 
melting time, melting atmosphere, cooling rate and annealing time. 
The principal applications of the results of this program are in 
fiber-optic communication systems and other glass applications in 
radiation environments. Results indicate that optical defects, para- 
magnetic defects, and electrical properties are subject to influence 
by glass-processing variables. These processing effects also extend 
to the sensitivity of the properties to radiation damage. 
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16619 (AREAEE—260) Trapping parameters of naturally 

thermoluminescent materials. Eid, A.M.; Mousa, 

Kamal, S.M. (Atomic Energy Establishment, Inshas 

Cave) Radiation Protection t.). 1981. 13p. NTIS (US 

Sa PC A02/MF AOl1. File Number DE85900665. 

The trapping parameters, namely, the frequency factor and 

activation energy for natural quartz, feldspar and barite are investi- 

gated. The frequency factor is calculated using the Randell and 

Wilkins model whereas the initial rise method is viewed suitable to 

evaluate the trap depth. The inconsistency between the experimen- 

tally and theoretically glow curves are attributed tothe retrapping 

effects and random impurity levels leading to numerous overlap- 
ping peaks. 10 references, 3 figures, 1 table. 


16620 (DOE/ER/45038—2) X-ray spectroscopy of solids 
a Final report, August 1983-July 1984, Ingalls, 

L. (Washington Univ., Seattle (USA). Devt. of oo 
is Jan 1985. Contract "AT06-83ER45038. 7p. NTIS, 
A02/MF AOI; 1; GPO Dep. File Number DE85006939. 

X-ray absorption studies of several materials as a function of 
pressure have been performed. Of particular interest has been the 
EXAFS (extended x-ray absorption fine structure) and XANES (x- 
ray absorption near edge structure). Materials studied include the 
alkali halides, NaBr and RbCl, zinc blend semiconductors ZnSe and 
CuBr and mixed-valence materials SmS and SmSe. In the former, 
the volume dependence of bond lengths and their mean square fluc- 
tuations were determined from the EXAFS. In the latter materials 
the XANES exhibited the pressure-induced change from the Sm* 
configuration to Sm. 


16621 (DOE/ER/45078—1) Local structure of metal 
atoms in silica and silicates. Progress report, May 15-Decem- 
ber 1, 1984, Garofalini, S.H. (Rutgers--the State Univ., New 
Brunswick, NJ (USA). Dept. of Ceramics). [1985]. Contract 
FG05-84ER45078. 10p. NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE85007071. 

Goal of the research is aimed at developing a better under- 
standing about the structural and dynamic properties of metal 
atoms in vitreous silica and at the vitreous silica surface. Both mo- 
lecular dynamics computer simulations and EXAFS experiments 
are being used to approach these problems. The major avenues of 
research have addressed: (a) the local structure of zinc ions in zinc 
silicate glasses and sodium zinc silicate glasses, and (b) the structure 
and mobility of adsorbed atoms on the vitreous silica surface. 


16622 (INIS-mf—9470, pp CP33) ee a ee of 
RERwSi, and RERhSi, compounds b 

Leciejewicz, J. (Institute of Nuclear Stas and ato 
nology, Warszawa (Poland)); Ptasiewicz-Bak, H. (Institute 


of Atomic Energy, Swierk (Poland)); Szytula, A. (Uniwer- 
sytet Jagiellonski, Krakow (Poland)); Slaski, M. (Technical 
University, Krakow (Poland)). 1984. NTIS (US Sales Only), 
PC A10/MF AOl. File Number DE85780641. (CONF- 
8409102—Summ.). 
From EPS topical conference on electronic structure and 
properties of rare earth and actinide intermetallics; St. Polten, Aus- 
tria (3 ~~ 1984). 
Published in summary form only. 


(N—84-33613) Engineering and design properties 
of thallium-doped sodium iodide and selected properties of 
sodium-doped cesium iodide. Forrest, K.; Haehner, C.; 
Heslin, T. (National Aeronautics and Space Administration, 
Greenbelt, MD (USA). Goddard Space Flight Center). Sep 
1984. 74p. (NASA-RP—1131). NTIS, PC A04/MF AOl1. 

Mechanical and thermal properties, not available in the liter- 
ature but necessary to structural design, using thallium doped 
sodium iodide and sodium doped cesium iodide were determined to 
be coefficient of linear thermal expansion, thermal conductivity, 
thermal shock resistance, heat capacity, elastic constants, ultimate 
strengths, creep, hardness, susceptibility to subcritical crack 
growth, and ingot variation of strength. These properties were 
measured for single and polycrystalline materials at room tempera- 
ture. 
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16624 (PNL-SA—12327) Current generic issues related 
to near-field materials testing. Shade, J.W. (Pacific North- 


west Labs., Richland, WA (USA)). Sep 1984. Contract 
AC06-76RL01830. 8p. (CONF-841157—72). NTIS, PC 
ae A01; GPO 

rom Materials 


. File Number DE85006745. 
Research Society annual meeting; Boston, 
MA, USA @26 Nov 1984). 

Some test have become issues in test develop- 
ment either because they are difficult to measure and control or be- 
cause the significance of their effect on waste form dissolution and 
alteration is unknown. Issues identified by the MCC are Eh/pH 
system effects, SA/V effects, temperature effects on sampling, 
waste package composition effects, colloid formation and stability, 
radiolysis, and formation kinetics and stability of secondary reaction 
products. These issues are addressed by the MCC through literature 
reviews, workshops, and direct investigation with the objective of 
recommending methods for resolving them. This paper summarizes 
their status and attempts to identify needs required for their resolu- 
tion. 7 references, 1 figure, 2 tables. 


16625 (SAND—84-1992C) Nuclear-radiation-induced ab- 
sorption in optical materials. Brannon, P.J.; Morris, R.W.; 
Gerardo, J.B. (Sandia National Labs., Albuquerque, NM 
(USA)). 1985. Contract AC04-76DP00789. 10p. (CONF- 
850345—1). NTIS, PC A02/MF AOl; 1; GPO Dep. File 
Number DE85007226. 

From Southwest conference on optics; Albuquerque, NM, 
USA (4 Mar 1985). 

Reactor radiation-induced transient absorption was measured 
in 7940 fused silica, magnesium fluoride, barium fluoride and sap- 
phire at 257 nm. The fused silica gave the lowest induced transient 
absorption of all the materials studied. The absorption coefficient 
per unit dose for fused silica (1.5 cm~’/Mrad) was much more than 
the value given previously in the literature. The previously meas- 
ured value was at a temperature of 500°C, suggesting that the in- 
duced transient absorption can be greatly reduced by elevating the 
temperature of the sample. The absorption coefficient per unit dose 
was also found to be dose rate dependent. 6 figures, 1 table. 


16626 (UCRL—90681-Rev.1) Estimation of the thermo- 
physical and mechanical properties and the equation of state 
of Li,O. Revision 1. Krikorian, O.H. (Lawrence Livermore 
National Lab., CA (USA)). Dec 1984. Contract W-7405- 
ENG-48. 29p. (CONF-840923—3). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE85007267. 
From 9. conference on thermophysical properties; 
en = UK (17 Sep 1984). 
this study we develop correlation methods based on 
eee microhardness and melting points for estimating tensile 
strength, Young’s modulus, and Poisson's ratio for LizxO as a func- 
tion of grain size, porosity, and temperature. We develop general- 
ized expressions for extrapolating the existing data on thermal con- 
ductivity and thermal expansivity. These derived thermophysical 
data are combined to predict thermal stress factors for LizO. Based 
on the available vapor pressure data on LieO and empirical correla- 
tions for the liquid and vapor equation of state of LizO, we also 
make estimates of the critical properties of LizO and obtain a criti- 
cal temperature of approximately 6800 +- 800°K. 


16627 (UCRL—90857) Parametric testing of a DWPF 
borosilicate glass. Bazan, F.; Rego, J. (Lawrence Livermore 
National Lab., CA (USA)). 18 on 1985. Contract W-7405- 
ENG-48. 10p. (CONF-841157—80). NTIS, PC A02/MF 
AOl; — Dep. File Number DE85007254. 

rom Materials Research Society annual meeting; Boston, 
MA, USA A 26 Nov 1984). 

A series of tests have been performed to characterize the 
chemical stability of a DWPF borosilicate glass sample as part of 
the Waste Package Task of the NNWSI Project. This material was 
prepared at the Savannah River Laboratory for the purpose of test- 
ing the 165-frit matrix doped with a simulated non-radioactive 
waste. All tests were conducted at 90°C using deionized water and 
J-13 water (a tuffaceous formation groundwater). In the deionized 
water tests, both monoliths and crushed glass were tested at various 
ratios of surface area of the sample to volume of water in order to 
compare leach rates for different sample geometries or leaching 
times. Effects on the leach rates due to the presence of crushed tuff 
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and stainless steel material were also investigated in the tests with 
J-13 water. 4 references, 2 figures, 4 tables. 


16628 (UCRL—91258) Leaching Savannah River Plant 
nuclear waste glass in a saturated tuff environment. Bibler, 
N.E.; Wicks, G.G.; Oversby, V.M. (Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (USA). Savannah River Lab.; 
Lawrence Livermore National Lab., CA (USA)). Nov 1984. 
Contract W-7405-ENG-48. 19p. (CONF-841157—77). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE85007253. 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1984). 

Samples of SRP glass containing either simulated or actual 
radioactive waste were leached at 90°C under conditions simulating 
a saturated tuff repository environment. The leach vessels were fab- 
ricated of tuff and actual tuff groundwater was used. Thus, the 
glass was leached only in the presence of those materials (including 
the Type 304L stainless steel canister material) that would be in the 
actual repository. Tests were performed for time periods up t 6 
months at a SA/V ratio of 100 m~*. Results with glass containing 
simulated waste indicated that stainless steel canister material 
around the glass did not significantly affect the leaching. Based on 
Li and B (elements not in significant concentrations in the tuff or 
tuff groundwater), glass containing simulated waste leached identi- 
cally to glass containing actual radioactive waste. The tuff buffered 
the pH so that only a slight increase was observed as a result of 
leaching. Results with glass containing actual radioactive waste in- 
dicated that tuff reduced the concentrations of Cs-137, Sr-90, and 
Pu-238 in the free groundwater in the simulated repository by 10 to 
100X. Also, radiolysis of the groundwater by the glass (approxi- 
mately 1000 rad/h) did not significantly affect the pH in the pres- 
ence of tuff. Measured normalized mass losses in the presence of 
tuff for the glass based on Cs-137, Sr-90, and Pu-238 in the free 
groundwater were extremely low, nominally 0.02, 0.02, and 0.005 
g/m%, respectively, indicating that the glass-tuff system retained ra- 
dionuclides well. 9 references, 2 figures, 3 tables. 


16629 Laser damage studies of polymer oxide coated 
silica optics at 350 nm. Yoldas, B.E.; Smith, H.D.; Milam, 
D.; Lowdermilk, W.H. (Westinghouse Research and Devel- 
opment Center, ‘Pittsburgh, Pennsylvania 15235). Journal of 
Applied Physics; 57: No. 7, 3455-2459(1 Apr 1985). 

A single layer SiOz film with graded porosity applied from a 
polymer solution derived from organometallic silicon compounds 
on fused silica lenses provides antireflectivity over the transmission 
range covering the first, second, and third harmonics of neodymi- 
um glass lasers. The damage thresholds of initial samples at 350 nm 
(3) varied from less than 1 to 9 J/cm* The main causes of this 
large variation in the damage threshold were determined to be sub- 
strate polishing, substrate surface cleaning, and the coating solution 
chemistry and processing, which, under certain conditions, leads to 
carbon formation during the heat treatment of the coating. 


16630 Gas-phase free radical reactions in the glow-dis- 
charge deposition of hydrogenated amorphous silicon from 
silane and disilane. Kampas, F.J. (Division of Metallurgy 
and Materials Science, Brookhaven National Laboratory, 
Upton, New York 11973). Journal of Applied Physics; 57: 
No. 6, 2290-2291(15 Mar 1985). Contract AC02-76CH00016. 

An analysis of a measurement by Matsuda and co-workers of 
the lifetimes of the free radicals involved in the glow-discharge 
deposition of amorphous hydrogenated silicon from silane and disi- 
lane at 20-mTorr pressure is consistent with the hypothesis that SiH 
or SiH, but not SiHs, is the dominant radical in the deposition 
from silane at that pressure. 


16631 Electronic contribution to the recrystallization 
growth velocity asymmetry in doped silicon. Mosley, L.E.; 
Paesler, M.A. (De ent of Physics, North Carolina State 
University, Raleigh, North Carolina 27695-8202). Journal of 
Applied Physics; 57: No. 6, 2328-2330(15 Mar 1985). 

We have examined the regrowth rate of single implants of 
electrically active elements in silicon in terms of a model of crystal- 
lization that considers the diffusion of charged dangling bonds. An 





asymmetry in the regrowth velocity as a function of dopant con- 
centration is explained in terms of differences in the shifts of the 
Fermi level on the amorphous (a-) and crystalline (c-) sides of the 
a-c interface. This effect is consistent with an increased shift in the 
Fermi level in the a- layer at the a-c interface. The increased shift is 
in turn suggested to be produced by an increased concentration of 
charged dangling bonds resulting from the dopant concentration 
gradient. 


16632 Determination of minority carrier lifetimes in 
direct band-gap semiconductors by monitoring intensity-modu- 
lated luminescence radiation. von Roos, O. (Jet Propulsion 
Laboratory, California Institute of Technology, Pasadena, 
California 91109). Journal of Applied Physics; 57: No. 6, 
2196-2202(15 Mar 1985). 

When an extrinsic, direct band-gap semiconductor sample is 
irradiated by photons of an energy higher than the energy of the 
band gap between valence and conduction bands, excess electron- 
hole pairs are generated which, while diffusing through the sample, 
produce luminescence via radiative recombination. If, furthermore, 
the intensity of the impinging beam of photons is modulated sinu- 
soidally, the luminescence radiation escaping from the sample will 
be phase shifted with respect to the original photon beam in a char- 
acteristic way. It will be shown that by measuring the phase shift at 
different modulation frequencies, the Shockley-Read-Hall lifetime 
of minority carriers may be ascertained. The method is nondestruc- 
tive inasmuch as there is no need to fabricate p-n junctions or 
Ohmic contacts, nor is it necessary to remove already existing 
Ohmic contacts or angle lap the surface, etc., procedures often 
needed when determining lifetimes with the scanning electron mi- 
croscope (in which case a p-n junction must be present). 


16633 Depth distributions and damage characteristics of 
protons implanted in n-type GaAs. Zavada, J.M.; Jenkinson, 
H.A.; Wilson, R.G.; Sadana, D.K. (U. S. Army Armament 
R&D Center, Dover, New Jersey 07801). Journal of Applied 


Physics; 57: No. 6, 2299-2301(15 Mar 1985). 

Depth distributions of 300-keV protons implanted in n-type 
GaAs and characteristics of the associated damage in the crystalline 
material have been obtained. Range profiles of the implanted ‘H 
ions as a function of substrate implantation temperature have been 
secondary ion mass spectrometry for fluences of 5 


determined using 

x 10'* and 5 x 10'° cm™2 The projected range for the protons was 
approximately 2.7 »m for the room temperature implants, but a sig- 
nificant rearrangement of the 'H atoms occurred during elevated 
temperature implantation. While cross-sectional transmission elec- 
tron microscopy showed no evidence of crystal damage in as-im- 
planted wafers, plan-view measurements revealed platelike damage 
structures in the surface region (< 1pm). 


16634 Shock-induced luminescence from Z-cut lithium 
niobate. Brannon, P.J.; Morris, R.W.; Asay, J.R. (Sandia 
National Laboratories, Albuquerque, New Mexico 87185). 
Journal of Applied Physics; 57: No. 5, 1676-1679(1 Mar 1985). 
Contract AC04-76DP00789. 

Shock-induced luminescence from lithium niobate has been 
studied in the stress range 1.6—21.0 GPa. Both fast-framing pho- 
tography and five-channel optical pyrometry were used to observe 
the luminescence. The framing photography showed that the emis- 
sion pattern is heterogeneous for stresses just above the dynamic 
yield point. A further increase of the stress resulted in a pattern 
which was essentially homogeneous to within the experimental spa- 
tial resolution of about 30 pm. Narrowband filters and photomulti- 
plier tubes were used in the optical pyrometry experiments. A 
broadband spectrum with a peak near 700 nm was observed. A plot 
of the energy dissipated by the shock versus shock stress correlates 
very well with a plot of the 700-nm intensity versus shock stress. 
The mechanism for light emission in lithium niobate appears to be 
closely related to the dynamic yielding process. 


16635 Electron channeling radiation from diamonds with 
and without platelets. Park, H.; Kephart, J.O.; Klein, R.K.; 
Pantell, R.H.; Berman, B.L.; Datz, S.; Swent, R.L. - 
ment of Electrical Engineerin, . Stanford University, 

ford, California 94305). Journal of Applied Physics; 57: No. 5, 
a Mar 1985). Contract W-7405-ENG-48;W-7405- 
ENG-26. 
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ing-radiation spectra produced by planar-channeled, 
30.5-MeV electrons in Type-Ia and Type-Ila natural diamonds have 
been measured and are compared with previous results for 54.5- 
MeV electrons. Because of the presence of platelets precipitated 
along the (100) planes in the Type-Ia diamond, the energies of the 
(100) spectral peaks are shifted downward relative to those for the 
— diamond. We have developed a model to explain this 
ect. 


16636 Raman spectrum and structure of silica aerogel. 
Walrafen, G.E.; Hokmabadi, M.S.; Holmes, N.C.; Nellis, 
W.J.; Henning, S. (Chemistry Department, Howard Univer- 

sity, m, D.C. 20059). Journal of Chemical Physics; 
82: No. 5, 2472-2476(1 Mar 1985). 

Raman spectra have been obtained from silica aerogel, a 
porous low-density material having grain sizes near 70 A. The 
Raman spectra are qualitatively similar to those from fused silica, 
thus indicating that the aerogel is amorphous. However, a greatly 
intensified peak (relative to ordinary fused silica) occurs near 478 
cm™' and is assigned to small rings, e.g., six (3-SiO) or eight (4-SiO) 
membered. Such rings may be more important in the aerogel than 
in fused silica, but the observed absence of the 600 cm™! ring peak 
indicates that only one ring type, e.g., eight membered, is predomi- 
nant. Other marked frequency and intensity changes in the Si—O— 
Si bending and Si—O stretching region, compared to fused silica, 
were also observed. 


16637 Lifetime of an electron-hole plasma of silicon in 
the picosecond range. Rasolt, M.; Kurz, H. (Solid State Divi- 
sion, Oak ~~ National Laboratory, Oak Ridge, Tennes- 
see 37831). Physical Review Letters; 54: No. 7, #o92-724(18 
Feb 1985). Contract AC05-840R21400. 

A new recombination channel for the e-h plasma in silicon, 
at carrier densities of n/sub e/> or ~ 107" cm™3, is calculated. It is 
shown to be important in explaining the optical response of the e-h 
plasma at different probing wavelengths generated by picosecond 
pulses at very large fluences sufficient to melt the sample. 


16638 Critical quasielastic light scattering in KTa/sub 
0.968/Nb/sub 0.032/03. Lee, E.; Chase, L.L.; Boatner, L.A. 
(Physics Department, Indiana University, Bloomin, In- 
diana 47405). Physical Review [Section] B: Conde Matter; 
31: No. 3, 1438-1448(1 Feb 1985). Contract AC05- 
840R21400. 

Intense quasielastic light scattering is observed in potassium 
tantalate niobate at temperatures near the ferroelectric transition at 
T/sub c/~40 K. The central peak (CP) has a non-Lorentzian shape 
and consists of a sharp component with a broad tail. Near T/sub c/ 
, the sharp component narrows to 1.5 GHz (half-width at half maxi- 
mum) which is close to the limit of resolution achievable when 
using an I, vapor filter to eliminate elastically scattered light. It is, 
therefore, possible that the CP has a much narrower distribution 
than that of the renormalized Fabry-Perot data. Spectra obtained 
over a range of frequency shifts including the Raman scattering 
from the soft TO mode have been fitted by a coupled-mode formal- 
ism in which it is assumed that the CP derives all of its intensity 
from the coupling to the TO phonon. This model accounts reason- 
ably well for the relative intensities of the CP and phonon and the 
large renormalized frequency of the phonon near T/sub c/. The in- 
tegrated intensity of the CP has a temperature dependence which is 
singular at T/sub c/, whereas that of the TO phonon is close to a 
step-function increase at T/sub c/. Although ordinary two-phonon 
difference (phonon-density-fluctuations) scattering cannot be ex- 
cluded as a possible origin of the observed quasielastic scattering, 
several properties of the quasielastic and Raman spectra, as well as 
other recent experimental results, suggest a mechanism involving 
fluctuations due to the disorder in the polarizabilities and force con- 
stants introduced by the Nb substitution. 


16639 Shock temperatures and melting in CsI. Radousky, 
H.B.; Ross, M.; Mitchell, A.C.; Nellis, W.J. (University of 
California, Lawrence Livermore National Laboratory, 
Livermore, California 94550). Physical Review [Section] B. 
Condensed Matter; 31: No. 3, 1457-1462(1 Feb 1985). 





measurements have been made on CsI up 

9 Mbar. Melting has been observed to occur at 

. A simple model for melting based on the 

ft spheres is shown to adequately describe the data. 

The results suggest that in the liquid along the freezing line there is 

a gradual pressure-induced change from an open NaCl-like struc- 

ture to one in which atoms are arranged as in a close-packed mona- 

tomic fluid. Above 5000 K, electronic excitation is observed to 

occur due to the high shock temperatures generated and the nar- 
rowing of the CsI band gap under pressure. 


Raman spectroscopy. Zirngiebl, E.; 

Guentherodt, G.; Jayaraman, A.; Eee. 

Physikalisches Institut, Universitat Koe 

Federal Republic of Germany). Physical Review Letters; 54: 
No. 3, 213-216(21 Jan 1985). 

Intraionic spin-orbit—split multiplet levels have been ob- 
served by electronic Raman scattering in the intermediate-valence 
compound EuPd2Sie. From the temperature dependence of the 
Raman peak positions and widths the interconfigurational excitation 
energy E/sub x/ and an upper limit of the interconfigurational 
mixing width T/sub f/, respectively, have been obtained. This is 
the first spectroscopic support for the underlying assumptions of 
the ionic interconfigurational fluctuation model that has been pro- 
posed to describe intermediate valence. 


16641 Critical behavior near a miscibility gap. 
Johnston, R.G.; Clark, N.A.; Wiltzius, P.; Cannell, D.S. 
(Department of Physics, Condensed Matter Laboratory, 
University of hk Boulder, Colorado 80309). Physical 
Review Letters; 54: No. 1, 49-52(7 Jan 1985). Contract AC02- 
76ERO02203. 

We report measurements of the osmotic susceptibility and 
correlation length for the pseudobinary mixture of guaiacol (0- 
methoxy phenol) plus glycerol-water as a function of temperature 
and water content x [xequivalent weight of water/(weight of water 
plus weight of glycerol)]. This system exhibits a limited two-phase 
region which vanishes for x<xo=0.0137. We observed a smooth 
transition from nearly Ising-type behavior for x> or ~4xo through 
a non-power-law regime to doubled exponents for xaxXo and saturat- 
ing divergences with doubled exponents for x< Xo. 


16642 Electrical properties of D—T gas and liquid. 


Souers, P.C.; Fearon, E.M.; Tsugawa, R.T. (Lawrence 
Livermore National Laboratory, Livermore, California 
94550). Journal of Vacuum Science and Technology, A: 
Vacuum, Surfaces, and Films; 3: No. 1, 29-33(Jan 1985). 
Contract W-7405-ENG-48. 

New electrical conductivity and dielectric data for D—T gas 
at room temperature and densities of 10 to 120 mol/m® at 1592 Hz 
are reported. These plus earlier cryogenic gas and liquid data are 
reinterpreted in terms of space charging, which is present in almost 
all samples. This effect concentrates electric charge near the plates 
to cause an excess dielectric constant, and it also diminishes electri- 
cal conductivity by cancelling much of the external electric field. 
The mobilities of electrons and ions, plus their recombination coef- 
ficients, are included in the model. The effect of the 1592 Hz signal 
is also considered. Gas phase results are consistent with the pres- 
ence of electrons, but the liquid may contain both electrons and 


negative ions. 
16643 Near-surface modifications in low 
energy hydrogen ion bombarded silicon. Panitz, J.K.G.; 
reamed D.J.; Hills, C.R. (Sandia National Laboratories, Al- 
buquerque, ‘New Mexico 87185). Journal of Vacuum Science 
Technology, A: Vacuum, Surfaces, and Films; 3: No. 1, 1- 
5(Jan 1985). Contract AC04-76DP00789. 
We have bombarded single crystal (100) and (111) silicon 
with a hydrogen ion beam produced by a Kaufman ion source. A 
range of dose rates from 0.2—2.0 mA/cm%, bulk sample tempera- 
tures from 35°—350° C, and doses of 2 x 107”, 2 x 10'8, and 2 x 10*® 
ions/cm? at maximum ion energies of 1600 eV was explored. Trans- 
mission electron microscopy and electron spin resonance measure- 
ments were used to characterize the bombarded samples. Extensive 
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microstructural modifications occur as a result of hydrogen ion 
bombardment; the orientation, size, density, and distribution of the 
features which form vary as a function of crystal orientation, dose 
rate, bulk temperature, and total dose. Electron spin resonance 
studies indicate no detectable change in the number of occupied un- 
paired electron spin states occur in conjunction with this damage. 


16644 Effect of pressure on the height of the Schottky 
barrier (phi/sub B/) for several semiconductors. Peanasky, 
M.J.; Drickamer, H.G. (School of Chemical Sciences, De- 
partment of Physics and Materials Research Laboratory, 
University of Illinois at Urbana-Champaign, Urbana, Illinois 
61801). Journal of Applied Physics; 56: No. 12, 3471-3475(15 
Dec 1984). Contract AC02-76ERO1198. 

This paper contains the first measurements of the effect of 
pressure on the Schottky barrier (phi/sub B/) at a metal-semicon- 
ductor interface. Results are presented for CdS, CdSe, and ZnO to- 
gether with measurements of the absorption edges for CdSe and 
ZnO. These results are used in conjunction with previously pub- 
lished flat-band potential measurements on GaAs and InP to relate 
the change in energy of the top of valence band E/sub v/ relative 
to the Fermi level of the metal to the ionicity of the semiconductor. 
These measurements are compared to correlations of the change of 
phi/sub B/ with work function of the metal which have previously 
appeared in the literature. 


16645 EPR detection of the substitutional Hsup2- i? in 
magnesium oxide. Tombrello, J.; Tohver, H.T.; Chen, Y.; 
Wilson, T.M. (Department of Physics, University of Ala- 
bama in Birmin; , Birmin , Alabama 35294). Physi- 
cal Review [Section] B: Condensed Matter; 30: No. 12, 7374- 
7376(15 Dec 1984). Contract AC05-840R21400. 

EPR measurements and theoretical calculations are present- 
ed that show that stable, S = (lover2), substitutional Hsup2- ions 
(a proton and three electrons trapped at an anion-vacancy site) are 
formed in MgO when a substitutional Hsup- ion traps an electron. 
Irradiation with blue (400 nm) light is found to be very effective in 
forming Hsup2- ions in MgO. 


16646 Rotational transition of incommensurate Kr mono- 
layers on graphite. D'Amico, K.L.; Moncton, D.E.; Specht, 
E.D.; Birgeneau, R.J.; Nagler, S.E.; Horn, P.M. (Brookha- 
ven National Laboratory, Upton, New York 11973). Physi- 
cal Review Letters; 53: No. 23, 2250-2253(3 Dec 1984). Con- 
tract AC02-76CH00016. 

Synchrotron x-ray diffraction studies of the orientational epi- 
taxy of krypton on single-crystal graphite are reported. The system 
displays a continuous transition from an aligned to a rotated orien- 
tation with increasing mean misfit in a manner predicted by a hex- 
agonal-domain-wall model of the weakly incommensurate phase. A 
hysteresis at the critical misfit is observed. The results are discussed 
in light of current views of the structure of the incommensurate 
phase. 


16647 In-gap optical absorption of amorphous SisN,. 
Seager, C.H.; Knapp, J.A. (Sandia National Laboratories, 
Albuquerque, New Mexico 87185). Applied Physics Letters; 
45: No. 10, 1060-1062(15 Nov 1984). 

The optical absorption coefficient of thin films of chemically 
vapor deposited amorphous SisN, has been measured for photon 
energies ranging from 1.7 to 3.9 eV using photothermal deflection 
spectroscopy. From these data it can be inferred that these films 
contain between 10 and 100 ppm in-gap electronic states, a number 
consistent with estimates of the trapped charge density in metal-ni- 
tride-oxide-semiconductor devices. While other investigators have 
inferred the existence of well defined trap energies from electrical 
data, the present measurements yield only broad, rather featureless 
absorption spectra. 
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16648 Influence of substrate temperature on the forma- 
tion of buried oxide and surface crystallinity during high dose 
oxygen implantation into Si. Holland, O.W.; Sjoreen, T.P.; 
Fathy, D.; Narayan, J. (Solid State Division, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37831). Applied 
Physics Letters; 45: No. 10, 1081-1083(15 Nov 1984). Con- 
tract AC05-840R21400. 

The dependence of the implantation-induced morphology on 
substrate heating during high dose O* irradiation of Si was investi- 
gated. For high dose oxygen implantation, a continuous buried 
oxide layer forms during implantation. It is shown that the damage 
morphology in the crystalline region ahead of the buried oxide is 
extremely sensitive to variations in the temperature of the substrate 
about 475 °C. Both backscattering/channeling spectroscopy and 
transmission electron microscopy were used in determining the mi- 
crostructure of the implanted samples. 


vity, 

waves, and magnetism in EuMosS,. Huang, C.Y. 
Alamos National Laboratory Los Alamos, New Mexico). 
CRC Critical Reviews in Solid State and Materials Sciences; 
12: No. 2, 75-96(Nov 1984). 

The specific heat & electrical conductivity of EuMoeSs and 
Eu/sub 1.2/MoeSs are studied as functions of temperature and pres- 
sure. Particular attention is given to H/sub c/2. 


16650 Indentation testing of muclear-waste glasses. 
Weber, W.J.; Matzke, Hj. (Commission of the European 
Communities, Karlsruhe (Germany, F.R.). European Inst. 
for Transuranium Elements); Routbort, J.L. (Argonne Na- 
tional Lab., IL (USA)). Journal of Materials Science; 19: No. 
18, 2533-2545(Aug 1984). 

The fracture properties of several nuclear-waste glasses were 
determined by indentation techniques. The fracture toughness, 
Ksub(Ic), was calculated from the measurement of radial cracks 
around Vickers diamond indentations as a function of applied load, 
and the results agree quite satisfactorily with values obtained by the 
Hertzian indentation technique. The fracture toughness of the waste 
glasses containing simulated fission products ranged from 0.9 to 1.1 
MN msup(-3/2) in air, with slightly higher values measured in dry 
nitrogen. The hardness was also obtained from the Vickers indenta- 
tions and the ratio H/E was determined from the elastic recovery 
of Knoop diamond indentations. The values of E deduced from H 
and H/E were within 15% of values measured by ultrasonic tests. 
The results along with the limitations of the different techniques are 
discussed in detail. 


16651 Superconducting properties of am tapes _Pre- 
pared by reaction diffusion method. Li Hong-Cheng 
D.G. (Institute of Physics, Academia Sinica). Wu f Li Hsueh 
Pao; 33: No. 7, 1062-1064(Jul 1984). (in Chinese). 

The process for making Chevrel-phase PbMosSs supercon- 
ducting tapes by reaction diffusion method and the properties of 
the tapes are reported. Mo tape reacts with HS to form single 
phase Mo-S compound (MoS: or Mo2Ss depends on the reaction 
temperature), then with Pb vapor to form single phase PbMoeSs 
layers. The transition temperature of the layers are 13.0-14.5 K, the 
widths of the transitions are in the range of 0.15-0.20 K and J/sub 
c/(6T, 4.2 K) =1.9 +- 10°A/m2 


16652 Trapping of optical excitation by two types of ac- 
ceptors in La/sub 0.72/Pr/sub 0.25/Nd/sub 0.03/Fs. Glynn, 
T.J.; Laulicht, 1; Lou, L.; Silversmith, A.J.; Yen, W.M. 
(Univ. of Wisconsin, Madison). Physical Review [Section] B: 
Condensed Matter; 29: No. 9, 4852-4858(1 May 1984). Con- 
tract AC02-78ER05023. 

The process of quenching of fluorescence from the *Ppo state 
of Pr* in La/sub 0.72/Pr/sub 0.25/Nd/sub 0.03/Fs due to cross 
relaxation to Pr and Nd ions has been investigated. The fluores- 
cence decay of the ensemble of Pr ions after pulsed excitation is 
measured as a function of temperature in the (2-70)-K region. Cross 
relaxation occurs either directly or through a donor-donor transfer 
within the inhomogeneous line. Knowledge of the dynamics occur- 
ring within the inhomogeneous line derived from previous fluores- 
cence line-narrowing experiments is used to analyze the cross-relax- 
ation process from a microscopic viewpoint according to models 
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for fluorescence decay in the presence of traps. In general the 
decay is consistent with an electric dipole-dipole transfer mecha- 
nism. At 2 K the decay can be well described by a direct transfer 
to Pr and Nd traps without donor-donor transfer. The temperature 
dependence of the decay at long times can be described for 35 < T 
< 70 K by the hopping model. The agreement with theory is much 
better if the cross relaxation to Nd ions is assumed to occur mainly 
via the lowest Stark level of the *I/sub 9/2/ manifold. 


16653 Effect of gamma irradiation on simulated waste 
glass leaching and on the leach vessel. Strachan, D.M. (Bat- 
telle Pacific Northwest Laboratories, Richland, WA). Jour- 
nal of the American Ceramic Society; 66: No. 9, C.158- 
C.160(Sep 1983). Contract AC06-76RL01830. 

Concern over the low resistance of teflon to radiation-in- 
duced damage leads to the requirement that, when teflon leach ves- 
sels are used, the exposure limit is 1 X 10° rad of beta or gamma 
radiation during a leach experiment. This limit is supported for 
MCC 76-68 simulated waste glass by the present investigation. 
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16654 (LA-UR—85-367) In-house 
correct some technician mathematics and chemistry 

cies at Los Alamos National Laboratory. Whyte, H. (Los 
Alamos National Lab., NM (USA)). 1985. Contract W-7405- 
ENG-36. 19p. (CONF- 850150—1). NTIS, PC A02/MF 
A0l; 1; GPO Dep. File Number DE85006713. 

From 1. regional conference on university teaching; Las 
Cruces, NM, USA (9 Jan 1985). 

The Laboratory has been offering in-house training to im- 
prove basic mathematics skills since 1979. The eight module math 
continuum is structured so that it can successfully identify and cor- 
rect basic skills and knowledge deficiencies of Los Alamos National 
Laboratory technician employees. The Laboratory has also de- 
signed a training program in chemistry that has been offered since 
1981. The chemistry continuum is composed of nine modules that 
are based on a practical laboratory approach. The target group of 
chemical technician employees has some deficiencies in basic chem- 
istry skills and knowledge resulting in motivation problems and 
some implications for laboratory safety. The development and inter- 
relationships of these two programs will be discussed in terms of 
job performance analysis, task analysis, training design, and per- 
formance measures. The results, revisions, and comments from past 
participants will also be shared. 5 references, 4 figures, 4 tables. 
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REFER ALSO TO CITATION(S) 15585, 15737, 15748, 15749, 15813, 16700, 
16737, 16760, 16926, 16988, 16993, 17158, 17725 


sample using the reactor neutrons. 
A.A.; Rofail, N.B.; Hamouda, I. (Atomic Energy Establish- 


ment, Inshas (Egypt). Reactor and Neutron Physics Dept.). 
1981. 20p. NTI S Sales Only), PC A02/MF AOl1. File 
Number DE85900663. 

Prompt gamma-rays which immediately follow thermal neu- 
trons capture have been used as a technique for non-destructive ele- 
mental analysis for gold ore sample. The thermal column of the 
Egyptian Research Reactor - 1 (ET-RR-1) was used. This requires 
a design of a well collimated and thermalized neutron beam. A high 
resolution and high efficiency Ge (Li) detector was required. In 
order to estimate the content of gold in its ore, calibration curves 
were constructed. For testing the results obtained, an empirical for- 
mula including the thermal neutron flux, the microscopic cross-sec- 
tion and the absolute efficiency of the detection system were ap- 
plied. The concentration of gold in its ore sample was found to be 
as low as 5 ppM. Several elements beside gold could be identified 
in the ore sample. 10 references. 
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— (DOE/ER/13260—T1) Adsorption and desorption 
of hydrocarbons at low concentrations. Progress report, 1 De- 
= 1983-30 November 1984. Madey, R. (Kent State 
(USA)). 30 Nov 1984. Contract FG02- 
. NTIS, PC A02/MF A01; GPO Dep. File 

Number DE8 336. 

Research accomplishments during the report period include 
the following: (1) Correlation of adsorption isotherms of three hy- 
drocarbon gases on activated carbon. (2) Application of two predic- 
tive methods to the adsorption equilibria of ethane and propane gas 
mixtures on activated carbon. (3) Determination of pore volume of 
activated carbon from the adsorption isotherms of light hydrocar- 
bons. (4) Studies of adsorption potentials of eight light hydrocarbon 
gases on crosslinked polystyrene. (5) Calculation of diffusion coeffi- 
cients of methane, ethane, and acetylene adsorbed on crosslinked 
polystyrene by moment analysis. (6) Separation of the free-volume 
effect in the thermodynamics of gas-liquid chromatography. 


16657 (DOE/OR/06022—4) Development of laser-based 
molecular spectrometric for polycyclic aromatic hy- 
drocarbons in environmental sciences. Progress report, Sep- 
tember 1, 1981-April 1, 1984. Wasieodiee, J.D. (Florida 
Univ., Gainesville (USA). Dept. of Chemistry). 1984. Con- 
tract AS05-78O0R06022. 83p. NTIS, PC A05/MF AOI; 1; 
GPO Dep. File Number DE85006755. 

The proposal research consists of six projects dealing with 
laser excitation of molecules as analytical approaches to trace anal- 
ysis of polycyclic aromatic hydrocarbons (PAHs). Laser photoioni- 
zation of PAHs in a special liquid cell will be detected by the opti- 
cal impedance approach in which the charge in conductance and 
dielectric constant produces a change in the impedance of the 
median in a coil or a capacitor. Liquid samples containing PAHs 
from HPLCs will be nebulized to produce aerosols or naturally oc- 
curring aerosols will be studied by the combined approach of dye 
laser excited fluorescence, photoacoustic and photoionization ap- 

Laser induced fluorescence of gas chromatographic ele- 
ments will be developed. A supersonic beam will be used to rota- 
tionally cool thermally vaporized PAHs in complex samples and an 
intense xenon arc source will be compared with a pulsed or CW 
dye laser as excitation sources for fluorescence. Pulsed photother- 
mal radiometry will be used to study PAHs collected on filter 
paper and other substrates. Air particulate fingerprinting will be in- 
vestigated by collecting air particulates in graphite discs, exciting 
with a dye laser through a microscope, and measurement of the flu- 
orescence spectra. This approach will be compared with the flow 
cytometer approach. Double modulation will be used to maximize 
the fluorescence signal-to-background scatter. Surface enhanced 
Raman and luminescence spectrometry of PAHs on filter paper will 
be evaluated as a selective, sensitive, analytical method. 


16658 (INIS-mf—9416) Trace elements ‘82. Proceedings 
of the 16. seminar on trace elements determination and sig- 
nificance. (Ceskoslovenska Akademie Zemedelskych Ved, 
Prague. Ceskoslovenska Spolecnost Chemicka). 1982. 23p. 
(in Czech). (CONF-8205286—Pt.2). NTIS (US Sales Only 
PC A02/MF A0O1. File Number DE85780498 

From 16. seminar on trace elements determination and sig- 
nificance; Prague, Czechoslovakia (6 May 1982). 

Selected papers were processed for inclusion in the Energy 
Data Base. 


16659 (K/PS—-836) Microcomputer-based data acquisi- 
tion and control system for a secondary ion mass spectrome- 
ter/ion scattering spectrometer. Zingg, D.S.; Kleven, B.E.; 
Bailey, M.W.; Skeen, L.M. (Oak Ridge Gaseous Diffusion 
Plant, TN (USA)). Jul 1984. Contract AC05-840T21400. 
95p. NTIS, PC A0S5/MF A0O1; 1; GPO Dep. File Number 
DE85007273. 

In order to upgrade the data treatment capabilities available 
for data obtained from the Secondary Ion Mass Spectrometer 
(Sims)/Ion Scattering Spectrometer (ISS), computerization of the 
data treatment was deemed necessary. Since computerization was 
going to be done for data treatment, an attempt was made to auto- 
mate the data acquisition as well. Automation of the data acquisi- 
tion should increase the capabilities of the instrument as well as al- 
lowing more versatility in the data acquisition. Both the speed at 
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which data acquisition is accomplished as well as the quality of the 
data should improve through the uses of computerized data acquisi- 
tion equipment. 


16660 (RFP-Trans—434) Experiments on plutonium de- 
oS by the ICP method. Mainka, E.; Mueller, H.G.; 

F. (Rockwell International Corp. .. Golden, co 
(eA, Rocky Flats Plant; Kernforschungszentrum Karls- 
ruhe G.m.b.H. (Germany, F.R.)). Feb 1985. Contract AC04- 
76DP03533. Translation source information not available . 
10p. NTIS, PC A02/MF AO1; 1; GPO Dep. File Number 
DE85007451. 

The first tests on plutonium determination by ICP were per- 
formed on high-level wastes. It was found that plutonium can be 
determined in such material. Available ICP atlases did not contain 
any detection lines for plutonium; therefore, measurements were 
made for the wavelength range between 294 and 346 nm. 


16661 X-ray absorption spectroscopy of nickel in the hy- 
drogenase from Desulfovibrio gigas. Scott, R.A.; Wallin, 
S.A.; Czechowski, M.; DerVartanian, D.V.; LeGall, 18 
Peck, H.D. Jr.; Moura, I. Univ. of Illinois, Urbana). Jour- 
nal of the American Chemical Society; 106: No. 22, 6864- 
6865(31 Oct 1984). 

Results of preliminary X-ray absorption spectroscopic studies 
of the Desulfovibrio gigas enzyme indicate that the nickel is re- 
duced from Ni(III) to Ni(II) upon He reduction of the oxidized 
enzyme and that the ligands are bound to the nickel through the S 
atoms. Hydrogenase from Desulfovibrio gigas exhibited a single 
bond on disc acrylamide gel electrophoresis, and hydrogenase ac- 
tivity was determined by Hg evolution assay. 


16662 Extraction of trivalent lanthanides and actinides 
by a synergistic mixture of thenoyltrifluoroacetone and a 
linear polyether. Ensor, D.D.; Shah, A.H. (Tennessee Tech- 
nological Univ., Cookeville). Solvent Extraction and Ion Ex- 
change; 2: No. 4 & 5, 591-605(1984). Contract AS05- 
79ER 10489; W-7405-ENG-26. 

Mixtures of a two component system, a linear polyether, 
1,13-bis[8-quinoly]]-1,4,7,10,13-pentaoxatridecane, K-5, and thenoyl- 
trifluoroacetone, HTTA, have been shown to exhibit synergistic 
character in the extraction of trivalent lanthanides and actinides. 
The effect of the addition of K-5 to the organic phase on the ex- 
tractions of Ce(III, Eu(I}), Tm(I), Am(ID, Cm(IID, Bk(In, 
and Cf(III) by HTTA in chloroform from 0.5M NaNOs at 25°C 
has been measured. These results indicate the extraction is en- 
hanced by the formation of M(TTA)sK-5 adduct in the organic 
phase. The organic phase stability constants for the formation of 
these synergistic species have been calculated for all the metals 
studied. The magnitude of these organic phase stability constants 
for K-5 are similar to other common neutral donors. The order of 
stability does not follow the normal trend based on charge-to-radius 
ratio, but follows a pattern based on size, with Am(III) being the 
most stable. 


16663 Liquid chromatography in open tubes. Maskarinec, 
M.P.; Sepaniak, M.J.; Balchunas, A.T.; Vargo, J.D. (Univ. 
of Tennessee, Knoxville). Clinical Chemi (Winston- 
Salem, North Carolina); 30: No. 9, 1473-1476(1984). Con- 
tract AC05-840R21400. 

Liquid chromatography in open tubes is evaluated for appli- 
cability to clinical analysis. The principal advantages of this tech- 
nique include high separation power, reduced solvent consumption, 
and small sample volume requirements. Technology for the produc- 
tion of columns as small as 8 ym (i.d.) is described. Preliminary re- 
sults are encouraging and, with further development in column and 
detector technology, the technique should find wide applicability in 
clinical analysis. 


16664 New method for estimating isotopic ratios from 
pulse-counting mass spectrometric data. Bayne, C.K.; Smith, 
D.H. (Oak Ridge National Lab., TN). International " Journal 
of Mass Spectrometry and Ion ’ Physics; 59: 315-323(1984). 
Contract W-7405-ENG-26. 
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An alternative method is proposed for improving isotopic 
ratio estimates. This method gives a mathematical model of pulse- 
count data and uses iterative reweighted Poisson regression to esti- 
mate model parameters for calculation of the isotopic ratios. This 
computer-oriented approach provides theoretically better methods 
than conventional techniques to establish error limits and to identi- 
fy outliers. 


Analysis of trace metals in water by inductively 
anne plasma emission spectrometry using sodium dibenzyl- 
dithiocarbamate for preconcentration. Smith, C.L.; Motooka, 
J.M.; Willson, W.R. (Geological Survey, Denver, CO). An- 
alytical Letters; 17: No. A15, 1715-1730(1984). 

Since concentrations of trace elements in most natural waters 
seldom exceed the pg/L level, analysis of trace elements in natural 
waters by inductively coupled plasma emission spectrometry (ICP) 
requires a preconcentration procedure. The elements Ag, Bi, Cd, 
Co, Cu, Fe, Mo, Ni, Pb, Sn, V, W, and Zn were separated and 
concentrated from 500 mL of water by coprecipitating them with 
sodium dibenzyldithiocarbamate (NaDBDTC) using nickel or silver 
as a carrier. The precipitated trace elements were collected on a 
membrane filter, redissolved from the filter with hot nitric acid and 
hydrochloric acids, and analyzed using ICP. Recoveries for all the 
trace elements except tungsten exceeded 80%. Coprecipitation of 
trace elements with NaDBDTC eliminated the use of difficult-to- 
inject organic solvents, and NaDBDTC coprecipitated a wider 
array of trace elements than ammoniumpyrrolidinedithiocarbamate 
(APDC), another commonly used coprecipitate. 


16666 Characterization of steric field-flow fractionation 
using particles to 100 zm diameter. Peterson, R.E. II; Myers, 
M.N.; Giddings, J.C. (Univ. of Utah, Salt Lake City). Sepa- 
ration Science and Technology; 19: No. 4-5, 307-319(1984). 
Contract AC02-79EV 10244. 

Steric field-flow fractionation has been applied to a larger 
range of particle sizes than heretofore studied, thus expanding the 
upper diameter limit to approximately 100 pm. The large size range 
investigated (6-100 zm), combined with velocity-dependent studies, 
provided the parameters for two simple empirical retention equa- 
tions. The implication of these equations to selectivity and plate 
height were investigated theoretically. The experimental results, 
combined with the theory, showed that the diameter-based selectiv- 
ity was less than unity and decreased somewhat with increasing ve- 
locity. Calculated polydispersity contributions appeared to consti- 
tute a major part of peak broadening, but observed plate heights in- 
creased with flow velocity whereas the polydispersity contribution 
was predicted to decrease with velocity. The theoretical and practi- 
cal implications of the results are summarized. 


16667 Selection of atomic emission lines for tunable 
atomic lines molecular spectrometry of benzene. Hadeishi, T.; 
McLaughlin, R.D.; Conway, J.G.; Scott, D.R. (Lawrence 
Berkeley Lab., CA). Analytical Chemistry; 55: No. 9, 1517- 
1519(Aug 1983). Contract AC03-76SF00098. 

A method of locating appropriate atomic emission lines for 
the detection of complex molecules, e.g. benzene, with the tunable 
atomic line molecular spectrometry (TALMS) technique is de- 
scribed. Atomic emission spectra are superimposed upon medium- 
to high-resolution absorption spectrograms of the molecules. Rela- 
tive sensitivities associated with the various TALMS signals at dif- 
ferent wavelengths may be estimated from the Zeeman splitting 
patterns and the molecular absorption spectra. The TALMS signal 
is shown to be determined by the extinction coefficient difference, a 
concentration-independent parameter. The extinction coefficient dif- 
ference for benzene at the Co 252.8 nm and Hg 253.7 nm lines is 
estimated from photographic measurement to be 100 and 8.4, re- 
spectively. The experimental TALMS signals using these lines are 
in the ratio 35:1. 5 figures. 


16668 Operation with three liquid phases in a staged 
liquid-liquid contactor. Leonard, R.A.; Ziegler, A.A.; Wige- 
land, R.A.; Bane, R.W.; Steindler, M.J. (Argonne National 
Lab., IL). ‘Separation Science and ao 18: No. 14-15, 
1563-1579(1983). Contract W-31-109-ENG-38 

Operation with three liquid phases was demonstrated using a 
thorium flow sheet. The results show that the annular centrifugal 
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contractor can be designed to handle three liquid phases and that 
the presence of three liquid phases in several stages of a multistage 
unit does not interfere with multistage operation. The criterion to 
be used in the design of the centrifugal separating zone is as fol- 
lows. Only those two phases closest in density, between which a 
separation is desired, are considered. A hydraulic balance is estab- 
lished so that the theoretical interface between these two phases 
may be located near the middle of the separating zone. A contrac- 
tor operated in this manner will be performing near its maximum 
efficiency. 17 references, 1 figure, 7 tables. 


16669 Extraction of 3d transition metals from molten 
cesium-sodium-potassium/acetate eutectic into dodecane using 
organophosphorous ligands. Maroni, V.A.; _ CE; 
Yonco, R.M. (Argonne National Lab. ration Sci- 
ence and Sodudane 18: No. 14-15, Lm Ub Soe 
Experimental results are reported for the transfer of the tran- 
sition metal (TM) cations Cr*, Fe**, Co**, Ni* from molten 
cesium acetate-sodium acetate-potassium acetate eutectic (50-25-25 
mol%, mp ~ 90°C) into dodecane solutions containing selected 
acidic and neutral organophosphorous extracting ligands. The or- 
dering of the transition metals according to their relative extents of 
extraction into the dodecane phase when the ligand bis(2-ethyl- 
hexyl)-phosphinic acid, H[DEPH], is employed (and the conditions 
of extraction are the same for each cation) is Co* > Fe** > Cr* 
> Ni**. Comparisons of results obtained using the acidic ligand 
H[DEPH] and the neutral ligand tri-n-octylphosphine oxide, 
TOPO, indicate that the extractible TM complex does not contain 
acetate as a charge neutralizing ligand, but rather requires complete 
displacement of inner sphere acetate ions by protonated and/or de- 
protonated alkylphosphinate groups. The mechanism controlling 
the transfer kinetics has not been elucidated, but the rates of extrac- 
tion from the acetate eutectic appear to be somewhat slower than 
has been observed for the extraction of transition metals from 
molten alkali metal thiocyanate and nitrate media at comparable 
temperatures, i.e., 140 —> 180°C. 13 references, 2 figures, 2 tables. 


16670 Studies of molecular adsorbates at interfaces by 


optical second- ic generation. Tom, H.W.K.; Heinz, 
T.F.; Shen, Y.R. (Univ. of California, Berkeley). Laser 
Chemistry; 3: 279-292(1983). Contract AC03-76SF00098. 

Optical second-harmonic generation (SHG) is surface-specif- 
ic and has the sensitivity to detect submonolayers of molecules. It 
can be applied to study molecular adsorbates at the interface be- 
tween any two centrosymmetric media. This has been demonstrated 
by using dye and p-nitrobenzoic acid (PNBA) molecules adsorbed 
on smooth fused quartz substrates as examples. With resonant SHG, 
the So — S, transition of the adsorbed dye molecules was meas- 
ured. From the polarization dependence of the SHG, the orienta- 
tion of PNBA at both the air/quartz and the ethanol/quartz inter- 
faces was deduced. By varying the concentration of PNBA in etha- 
nol, an adsorption isotherm for PNBA at the ethanol/quartz inter- 
faces was also obtained. 16 references, 4 figures, 1 table. 


16671 Filtration behavior of suspensions of uniform poly- 
styrene particles in aqueous media. Bridger, K.; Tadros, M 
Leu, W.; Tiller, F. (Martin Marietta Labs., Baltimore, MD). 
Separation Science and Technology; 18: No. 12-13, 1417- 
1438(1983). Contract AS05-81ER 10946. 

Cake filtration experiments of suspensions of polystyrene 
particles, of uniform morphology, through Nuclepore membranes 
having uniform pores were carried out. The effects of particle 
properties (size and surface charge), suspension properties (particle 
concentration and ionic strength), and applied pressure were deter- 
mined. The results were analyzed in terms of the conventional 
Darcy-Ruth filtration equation. Plots of resistance versus weight of 
solids in the cake revealed two distinct regions with a transition oc- 
curring early on in the filtration process at a cake thickness of the 
order of 1 mm. The initial portion has a lower average slope (spe- 
cific resistance) than that of the second region. It is by only plot- 
ting this second region (i.e. ignoring the initial stages of the filtra- 
tion process) that apparent negative values for the medium resist- 
ance are obtained. The specific cake resistance obtained from the 
slope of the second region, which spans at least 90% of the filtra- 
tion time, was correlated with particle and dispersion properties. 
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The specific filtration resistance was essentially independent of 
slurry concentration and of the total applied pressure. Specific cake 
resistance measured at constant pressure and slurry concentration 
showed an inverse dependence on ionic strength. This effect was 
more pronounced near the critical coagulation concentration and 
the filter cakes produced were more porous than those at the lower 
ionic strengths. These results will be discussed on the basis of vari- 
ations in both the medium as well as the cake resistances during the 
course of filtration. 14 references, 12 figures, 1 table. 


16672 Determination of trace elements in urine using in- 
coupled plasma _ spectroscopy with a 
dithiocarbamate) chelating resin. Barnes, R.M.; Fodor, 
P.; Inagaki, K.; Fodor, M. (Univ. of Massachusetts, An- 
herst). Spectrochimica Acta, Part B: Atomic S; 5 
No. 1-2, 245-257(1983). Contract AC02-77EV04320. 

The application of a poly(dithiocarbamate) resin for the con- 
centration and separation of Be, Zn, Mn, Hg, Cu, Co, Tl, Mo, Fe, 
Ti, and V in urine is developed with inductively coupled plasma- 
atomic emission spectroscopy. Except for V, the metals studied are 
quantitatively recovered either directly from urine or from acid-di- 
gested urine. 12 figures, 6 tables. 


16673 Introduction to session V: separations processes. 
Gabler, F.R.; Pitt, W.W. (Millipore Corp., Bedford, MA). 
Biotechnology and Bioengineering Symposium; No. 13, 581- 
582(1983). 

Separations and purifications in fermentation separations 
technologies encompass those procedures and practices that are 
used post fermentation to isolate the product of interest from every- 
thing else. Separation techniques are as much a part of the fermen- 
tation process as are the microorganisms and the media constitu- 
ents. The procedures used to purify valuable components have to 
be taken into account when the overall fermentation process is de- 
signed. The two phases of fermentation cannot be optimized indi- 
vidually, but must be optimized as a single unit because both influ- 
ence the other. Just as the technology of fermentation and the 
nature of the products in fermentation have changed over the cen- 
turies, so too have the methods used to isolate these products. 
These methods are discussed briefly. 


16674 High-capacity pressurized continuous chromato- 
graph. Begovich, J.M.; os C.H.; Sisson, W.G. (Oak 
Ridge National Lab., TN). Se ration Science and Technolo- 
gy 18: No. 12-13, 1167-1191(1983). Contract W-7405-ENG- 


Multicomponent liquid chromatographic separations have 
been achieved by using a slowly rotating annular bed of sorbent 
material. The feed material is continuously introduced at a station- 
ary point at the top of the bed, and eluent is allowed to flow every- 
where else around the annulus. The rotation of the sorbent bed 
causes the separated components to appear as helical bands, each of 
which has a characteristic, stationary exit point; hence the separa- 
tion process is truly continuous. The concept has been ae 
primarily on a 279-mm-diam by 0.6-m-long device with a 12.7-mm 
wide annulus. The effects of annulus width and diameter have ion 
studied using the same device with annulus widths up to 114.3 mm. 
With this largest width, approximately 96% of the area available 
within the outer cylinder is devoted to the rotating sorbent bed. 
Further annulus-width studies have been pursued on units with 89- 
and 445-mm diameters. These geometric extensions to the basic 
concept allow extremely large capacity increases with minimal loss 
in separation and no increase in chromatograph diameter. The ef- 
fects associated with increased feed concentration have also been 
studied. In this effort as well as in the annulus-width program, the 
separation of copper, nickel, and cobalt components from a carbon- 
ate solution was studied in detail. The nickel and cobalt compo- 
nents are found in the leach liquor of the Caron process for recov- 
ering nickel and cobalt from laterite ores. Nominally 50-y~m-diam 
Dowex 50W-X8 cation exchange resin was used as the bed materi- 
al. The nickel concentration of the feed was varied tenfold, from 
136.1 to approximately 1400 meq/L. The combined effects of the 
bed loading and annulus width were studied and compared with 
nonlinear theory. 17 references, 9 figures, 1 table. 
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16675 Linear non-equilibrium chromatographic reactor 
with a first-order chemical reaction. Huang, J.C.; Rothstein, 
D.; Madey, R. (Kent State Univ., OH). Journal ‘of Chroma- 
tography; 361: 1-9(1983). Contract "AC02-80ER 10622. 

A model is presented for a linear chromatographic reactor 
with a first-order reaction and three non-equilibrium processes. The 
following three conclusions are derived based on the Laplace trans- 
form of the reactant concentration: (1) the input-output ratio of the 
reactant is a function of longitudinal diffusion and interfacial diffu- 
sion in addition to the reaction rate constant; (2) moment analysis 
indicates that six parameters pertinent to the linear chromatogra- 
phic reactor can be determined from the area ratio (or zeroth 
moment), and the second-order central moment as a function of 
flow-rate; (3) an approximation to describe the solid-phase concen- 
tration by a first-order ordinary differential equation needs a rate 
coefficient which depends on other parameters of the system be- 
sides the solid-phase diffusion coefficient. 


16676 Gas-solid chromatography of methane-helium mix- 
tures: moment analysis of breakthrough curves. Huang, J.C.; 
Rothstein, D.; Wu, B.G.; Madey, R. (Kent State Univ., 
OH). Separation Science and Technology; 17: No. 12, 1417- 
1424(1983). 

A moment analysis method is suggested for calculating pa- 
rameters of a breakthrough curve generated from a step change of 
concentration of an adsorbate. The longitudinal diffusion coefficient 
and the solid-phase diffusion coefficient are determined from the 
calculated moment. A criterion is given for assessing the relative 
importance of the longitudinal diffusion coefficient and the solid- 
phase diffusion coefficient. This criterion also serves as a guide for 
choosing experimental parameters to determine the solid-phase dif- 
fusion coefficients. 


16677 Prospects for single-molecule detection in liquids 
by laser-induced fluorescence. Trkula, M.; Dovichi, N.J.; 
Martin, J.C.; Jett, J.H.; Keller, R.A. (Los Alamos National 
Lab., NM). pp 53- 55 of Analytical spectroscopy. Lyon, 
W.S. (ed.). Amsterdam, Netherlands; Elsevier Science Pub- 
lishers B.V. ({1985]). 

A laser-induced fluoresence determination of aqueous solu- 
tions of rhodamine 6G resulted in a detection limit of 18 attograms, 
or 22,000 molecules, of rhodamine 6G. These results allow the pro- 
jection to single-molecule detection with reasonable improvements 


in the experimental apparatus. 


16678 Resonance ionization mass spectrometry at Los 
Alamos National Laboratory. Nogar, N.S.; Downey, S.W.; 
Keller, R.A.; Miller, C.M. (Los Alamos National Lab., 
NM). pp 155-160 of Analytical spectroscopy. Lyon, WS. 
(ed.). Amsterdam, Netherlands; Else sevier ies Publishers 
B.V. ({1985)). 

Recent results on the application of resonance ionization 
mass spectrometry to the precision measurement of isotope ratios, 
particularly in the presence of isobaric interferences are presented. 
Emphasis is placed on hardware developments having the potential 
to increase ionization efficiency. 


4002 Inorganic And Physical Chemistry 


REFER ALSO TO CITATION(S) 15551, 15570, 15696, 15834, 16641, 16661, 
16714, 16715, 16716, 16718, 16719, 16724, 16729, 16732, 16733, 16735, 16736, 
16743, 17004, 17555, 17743 


16679 (AD-A—147061/6/XAB) Sticking probability of 
He and HD on noble metal surfaces. Technical report. Stiles, 
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NTIS, PC A02/MF AO1. 
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rived species and their metal complexes. Bielski, B.H.J. 
(Brookhaven National Lab., Upton, NY (USA)). 1985. Con- 
tract AC02-76CH00016. 26p. (CONF- -850144—1). NTIS, PC 
A03/MF A01; GPO Dep. File Number DE85006732. 
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From Meeting of inorganic and organic radicals: their bio- 
logical and clinical relevance; London, UK (30 Jan 1985). 

The role of metals in the reactivity of HO./O2~ with com- 
pounds of biological interest is discussed. A scheme that illustrates 
the various reactions a transition metal complex can undergo when 
reacting with HO2/O.~ is presented in terms of ligand and pH ef- 
fects. The ferrous ion catalyzed decomposition of hydrogen perox- 
ide is reviewed in terms of new rate data for the reactions of ferric 
ion with perhydroxyl (HO2) and superoxide (O2~) radicals. The 
new results support a mechanism proposed by Barb et al. (Barb, 
W.G., Baxendale, J.H., George, P. & Hargrave, K.R. 1951 - Reac- 
tions of ferrous and ferric ions with hydrogen peroxide. Part I. The 
ferrous ion reaction. Trans. Farad. Soc. 47, 462-500), and negates 
the occurrence of the Haber-Weiss reaction in this system. In pres- 
ence of Mn(II)-complexes, O2~ reacts to form MnO,* -transients 
and Mn(III)-complexes. Their reactivities with ascorbate, Trolox 
(6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid) and 
NADH/NADPH is discussed. 41 references, 1 figure, 1 table. 


16681 (UCRL—91821) Preparation, =e and 
solubility product constant of AmOHCOs. Silva, R.J. (Law- 
rence Livermore National Lab., CA (USA)). in Jan 1985. 
Contract W-7405-ENG-48. 14p. (CONF-841210—17). 
NTIS, PC A02/MF A0l1; GPO Dep. File Number 
DE85007258. 

From International chemical congress of Pacific Basin Socie- 
ty; Honolulu, HI, USA (16 Dec 1984). 

An investigation into the nature and solubility of a stable 
solid phase formed by a trivalent actinide, *Am*, in dilute aque- 
ous carbonate solutions was conducted. The compound exhibited 
an x-ray powder diffraction pattern which was nearly identical to 
that reported for NdOHCOs - type A. The pattern could be in- 
dexed in the orthorhombic system with unit cell parameters a = 
4.958, b = 8.487, and c = 7.215 A. The steady-state solubility of 
the compound was determined from the results of both dissolution 
and precipitation experiments. The average solubility product quo- 
tient for 0.1M ionic strength, 25 +- 1°C and 1 atmosphere pressure 
was found to be 583 +- 206. The solubility product constant for 
zero ionic strength was estimated to be 335 +- 120. 22 references, 3 
tables. 


16682 Effect of bending potential on calculated product- 
state distributions for the reaction H+D. —- HD-+D. Blais, 
N.C.; Truhlar, D.G.; Garrett, B.C. (Chemistry Division, 
Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Journal of Chemical Physics; 82: No. 5, 2300- 
2304(1 Mar 1985). 

We have calculated trajectories for H+ D2 — HD+D using 
two potential energy surfaces that are identical for collinear geome- 
tries but differ for bent geometries. Weakening the bend potential 
has a negligible effect on the shape of the opacity function and 
product vibrational distribution but shifts the final rotational distri- 
bution upwards. 


16683 Inclusion and assessment of Renner—Teller cou- 
pling in transition state theory for Pi states: ——— to 
O(P)+He. Wagner, A.F.; Bowman, J.M.; Harding, L.B. 
(Chemistry Division, Argonne National Laboratory, Ar- 
gonne, Illinois 60439). Journal of Chemical Physics; 82: No. 
& 1866-1872(15 Feb 1985). Contract W-31-109-ENG-38. 

The inclusion of the Renner—Teller effect in the treatment 
of linear electronically degenerate transition states in the context of 
transition state theory is indicated. The magnitude of the effect is 
shown to be significant for the O(?P)+H2—OH+H reaction at 
room temperature. Various approximations to the Renner—Teller 
effect which employ decoupled potential energy surfaces are evalu- 
ated over a range of values likely to be encountered in transition 
states. 


16684 Monte Carlo method for determining free-energy 
differences and transition state theory rate constants. Voter, 
A.F. (Chemistry Division, Los Alamos National Laborato- 
ry, Los Alamos, New Mexico 87545). Journal of Chemical 
Physics; 82: No. 4, 1890-1899(15 Feb 1985). 

We present a new Monte Carlo procedure for determining 
the Helmholtz free-energy difference between two systems that are 
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separated in configuration space. Unlike most standard approaches, 
no integration over intermediate potentials is required. A Metropo- 
lis walk is performed for each system, and the average Metropolis 
acceptance probability for a hypothetical step along a probe vector 
into the other system is accumulated. Either classical or quantum 
free energies may be computed, and the procedure is also ideally 
suited for evaluating generalized transition state theory rate con- 
stants. As an application we determine the relative free energies of 
three configurations of a tungsten dimer on the W(110) surface. 


16685 Variational transition states for ion—molecule re- 
actions. Truhlar, D.G. (Department of Chemistry, Universi- 
ty of Minnesota, Minneapolis, Minnesota 55455). Journal of 
Chemical Physics; 82: No. 7 2166-2167(15 Feb 1985). 

Dodd discussion of entropy bottlenecks in their recently 
published paper is commented upon. It is pointed out that their ar- 
gument is inconsistent with the variational bounding property of 
classical generalized transistor state theory. (AIP) 


Dynamics of the H+D.—HD+D reaction: De- 
omit of the product quantum state distributions on colli- 
sion energy from 0.98 to 1.3 eV. Gerrity, D.P.; Valentini, J.J. 
etre of California, Los Alamos National ae 

Chemistry Division, Los Alamos, New Mexico 87545). 
ay of Chemical Physics; 82: No. 3, 1323-1331(1 Feb 
Measurement of the nascent HD product rotational and vi- 
brational state distributions for the H+D.—-HD+D reaction is re- 
ported. Ultraviolet photolysis of HI using a pulsed laser at 291 or 
280 nm is used to create H atoms in an HI/D2 gas mixture, giving 
H+D) collisions with relative energies of 0.98 or 1.1 eV. Pulsed- 
laser coherent anti-Stokes Raman scattering (CARS) spectroscopy 
is used to record rotationally and vibrationally resolved Raman 
spectra of the HD product of the photolytically initiated H+ Dz, re- 
action, under effectively single-collision conditions. The HD prod- 
uct quantum state distributions are extracted from these CARS 
spectra. The present data are combined with results we obtained 
previously at 1.3 eV collision energy to reveal the collision energy 
dependence of the product quantum state distributions. We find 
that at all three collision energies the product distributions can be 
quite accurately represented by a linear rotational and vibrational 
surprisal function. The rotational surprisal parameter is large, posi- 
tive, and nearly constant (@/sub R/ = 3.0—3.5) over this energy 
range, indicating a strong and consistent dynamical bias against 
product rotational excitation. The vibrational surprisal parameter, in 
contrast, varies much more, and is not even a monotonic function 
of collision energy (A/sub V/ = 2.2, 3.3, and 2.6 at 0.98, 1.1, and 
1.3 eV, respectively). This behavior indicates enhancement of the 
cross section for the vibrationally nonadiabatic reaction channel at 
certain energies. At all collision energies 69%—73% of the avail- 
able energy appears as translational energy of the products, with 
22%—24% in rotation, and only 4%—7% in vibration. 


Improved canonical and microcanonical variational 
transition state theory calculations for a polyatomic reaction: 
OH+H2—H20+H. Isaacson, A.D.; Sund, M.T.; Rai, S.N.; 
Truhlar, D.G. (Department of Chemistry, Miami Universi- 
ty, Oxford, Ohio 45056). Journal of Chemical Physics; 82: 
No. 3, 1338-1340(1 Feb 1985). 

We have applied improved canonical and microcanonical 
variational transition state theories to the calculation of the rate 
constants for the polyatomic reaction OH+H2—H20+H over the 
temperature range 200—2400 K using the Schatz—Elgersma fit to 
the Walch—Dunning ab initio potential energy surface. The results 
are compared to canonical variational transition state theory calcu- 
lations that employed the same potential energy surface and to ex- 
periment. We find that the new results, which are in good agree- 
ment with experiment, differ very slightly from those obtained with 
canonical variational theory. One explanation for this agreement is 
that the microcanonical variational transition states have a rather 
weak energy dependence and lie within 0.04a, of the ground-state 
adiabatic barrier maximum. We also find that quantum mechanical 
effects and the inclusion of reaction-path curvature are important at 
lower temperatures, and that the transition state theory treatment of 
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this reaction breaks down for temperatures higher than about 2400 
K. 


16688 EXAFS studies of Fe** neutralized Nafion: Inter- 
pretation of the second peak in the radial structure function. 
_ H.K.; Meagher, A.; Pineri, M.; Knapp, G.S.; Cooper, 

L. (Department of Chemical eering, University of 
Wisconi, Madison, Wisconsin 53706). Journal of Chemical 
Physics; 82: No. 3, 1529-1538(1 Feb 1985). 

Fe K-edge extended x-ray absorption fine structure 
(EXAFS) data are presented for ferric neutralized Nafion mem- 
branes treated in various ways. The transmission experiments were 
performed at room temperature. Some complementary Moessbauer 
data are also provided. Attention is focused on the second major 
peak in the EXAFS radial structure functions. In ferric neutralized 
Nafion, whether dehydrated in air or under reduced pressure, this 
peak is attributed to the neighboring Fe of an oxo-bridged dimer, 
Fe—O—Fe. This dimer transforms into a dihydroxo-bridged dimer 
Fe /sup OH//sub OH/ Fe upon heating to 150 °C in vacuo. If the 
heat treatment is done in water then microcrystalline FeO; is 
formed. Immersion of the ferric neutralized Nafion membrane in 
KCl, K2COs, KOH aqueous solutions, or even exposure to NH,OH 
vapor, results in precipitation of iron inside the membrane. The pre- 
cipitate has a Fe—O distance of 1.94 +- 0.02 A and a Fe—Fe dis- 
tance of 3.11 +- 0.05 A. Edge-sharing FeO. octahedra form the 
basis of the precipitate structure. 


16689 Structure of NDs solids I and II at high pressure 
by neutron diffraction. Eckert, J.; Mills, R.L.; Satija, S.K. 
(Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Journal of Chemical Physics; 81: No. 12, 
6034-6038(20 Dec 1984). 

A preliminary investigation of two solid phases of deuterated 
ammonia has been performed by single-crystal neutron diffraction. 
At 5.1 kbar and 240 K, the newly discovered solid II was found to 
consist of orientationally disordered molecules in a hexagonal close- 
packed lattice with space ground P6;/mmc and lattice constants a 
= 3.588(2) A and c = 5.870(2) A. The primitive cubic structure 
(space group P2;3) of solid I was confirmed up to a pressure of 5.1 
kbar at 215 K, where the lattice constant is 5.035(2) A. 


16690 Occurrence and stability of trivalent zirconium in 
orthophosphate single crystals. Abraham, M.M.; Boatner, 
L.A.; Ramey, J.O.; Rappaz, M. (Solid State Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37831). 
190), of Chemical Physics; 81: No. 12, 5362-5366(15 Dec 

EPR spectroscopy has been used in investigations of the un- 
usual 3+ valence state of zirconium. The EPR spectrum of Zr*™, 
which was initially observed as a parasitic signal in Fe-doped single 
crystals of ScPO., was definitively identified by preparing single 
crystals of ScPQ, doped with isotopically enriched (94.6%) Zr. 
Single crystals of LuPO, and YPQ, doped with both naturally 
abundant and isotopically enriched Zr were also grown and investi- 
gated. The EPR spectrum of Zr** could be observed at room tem- 
perature in the “as-grown” single crystals of both ScPO, and 
LuPO,; and, accordingly, the 3+ state is stable at room tempera- 
ture in these hosts. The spectrum of Zr** in the YPO, host could 
only be observed following a y irradiation at 77 K, and this spec- 
trum decayed rapidly with increasing temperature. Axial spin-Ha- 
miltonian parameters were determined for Zr* in all three hosts at 
a sample temperature of 77 K and at room temperature for the 
ScPOQ, and LuPO, hosts. In the case of the latter two hosts, the 
spin-Hamiltonian parameters were found to exhibit a small tempera- 
ture dependence. The observed g values were not accounted for by 
previously published second-order expressions indicating that addi- 
tional coupling mechanisms are operative. 


Distance dependence of electron-transfer reactions: 
rate maxima and rapid rates at large reactant separations. 
Brunschwig, B.S.; Ehrenson, S.; Sutin, N. (Brookhaven Na- 
tional Lab., Upton, NY). Journal of the American Chemical 
Society; 106: No. 22, 6858-5859(31 Oct 1984). Contract 
AC02-76CH00016. 

It has been found that the dependences of the electronic cou- 
pling element and of the solvent reorganization energy on distance 


ERA-10/9 / 2276 


have important implications for intramolecular electron transfers 
and for the forward and back reaction rates and cage-escape yields 
in light-induced electron-transfer processes. An equation is present- 
ed for the net second order rate constant for bimolecular transfer. 
A derived difference in the optimum distance for the forward and 
back reactions is pointed out to have important implications for the 
formulation of steady-state quenching schemes and for the interpre- 
tation of cage-escape yields. 


16692 Third-body effects in termolecular reactions: halide 

ion addition to boron trifluoride and boron trichloride. Bab- 

cock, L.M.; Streit, G.E. (Los Alamos National Lab., NM). 

oe, of Physical Chemistry; 88: No. 21, 5025- 5031(11 Oct 
1984 


The additions of F~ to BF; and Cl” to BCls have been ex- 
amined in the presence of a variety of third bodies, M, by using the 
flowing afterglow technique. The rates of all of these addition reac- 
tions show both a pressure-dependent and a pressure-independent 
term; and an expression is included for the observed rate coeffi- 
cient, which is a composite coefficient characteristic of both pres- 
sure-related processes. For the third bodies studied (He, CH, Na, 
CO:, and CF,) the predominant factor in determining the efficiency 
of M in the collisional stabilization of (BX3;X* )* is its mass. The 
presence of internal degrees of freedom in the third body has little 
effect upon its efficiency even in the case where M is isostructural 
and isoelectronic with the adduct. These results strongly support a 
termolecular process in which V-T energy transfer predominates in 
the collisional deactivation of the excited nascent product. The 
pressure-independent deactivation channel is postulated to be a ra- 
diative process. 


16693 Catalytic production of metal carbonyls from metal 
oxides. Sapienza, R.S.; Foran, M.T.; Slegeir, W.A. (to Dept. 
of Energy). US Patent 4,476,103. 9 Oct 1984. Filed date 6 
Jan 1984. vp. 

PAT-APPL-568762. 

This invention relates to the formation of metal carbonyls 
from metal oxides and specially the formation of molybdenum car- 
bonyl and iron carbonyl from their respective oxides. Copper is 
used here in admixed form or used in chemically combinea form as 
copper molybdate. The copper/metal oxide combination or com- 
bined copper is utilized with a solvent, such as toluene and subject- 
ed to carbon monoxide pressure of 25 atmospheres or greater at 
about 150°-260° C. The reducing metal copper is employed in cata- 
lytic concentrations or combined concentrations as CuMoQ, and 
both hydrogen and water present serve as promoters. It has been 
found that the yields by this process have been salutary and that 
additionally the catalytic metal may be reused in the process to 
good effect. 


16694 EPR studies of some f/sup n/ and d/sup n/ elec- 
tronic impurities in KTaO; single crystals. Abraham, M.M.; 
Boatner, L.A.; Olson, D.N.; Hoechli, U.T. (Oak Ridge Na- 
tional Lab., TN). Journal of Chemical Physics; 81: No. 6, 
2528-2434(15 Sep 1984). Contract W-7405-ENG-26. 

Single crystals of the cubic perovskite host, potassium tanta- 
late (KTaOs), doped with iron group, lanthanide, and actinide im- 
purities have been investigated using the technique of electron para- 
magnetic resonance (EPR). The EPR spectra of Yb** and U™ have 
been observed for the first time in potassium tantalate by employing 
crystals co-doped with both impurities. Multiple doping of the ma- 
terial during the crystal growth process avoided the production of 
semiconducting KTaQOs and resulted in the incorporation of ade- 
quate concentrations of the trivalents lanthanide ion Yb**. The 
EPR results indicate that Yb** occupies a site in which the local 
symmetry is axial as a result of nearby charge compensation. Penta- 
valent uranium is found to occupy a substitutional cubic symmetry 
site. EPR investigations of Cu**, Co**, Mn*™, Ni**, and Fe** were 
also carried out. 


16695 Stimulated desorption from surfaces. Knotek, 
M.L. (Surface-Physics Division at Sandia National Labora- 
tories, Albuquerque, New Mexico). Physics Today; 37: No. 
9, 24-32(Sep 1984), Contract AC04-76DP00789. 
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New techniques for probing the complex electronic excita- 
tions that expel atoms and ions from surfaces are putting new de- 
mands on our picture of the surface bond. 


16696 Review of deuterium triple-point temperatures. 
Schwalbe, L.A.; Grilly, E.R. (Los Alamos National Labora- 
tory, Los Alamos, New Mexico 87545). Journal of Physical 
and Chemical Reference Data; 13: No. 3, 687-693(Jul 1984). 

A review is presented of the existing measurements of the 
triple-point temperatures T/sub tp/ of deuterium. All data are ad- 
justed to a common temperature scale, and error limits are pro- 
posed where none was provided in the source publications. The ef- 
fects of sample contamination are also considered. Impurity correc- 
tions, based on estimates from vapor-pressure measurements, are ap- 
plied to the results. The analytical representation T/sub tp/(x) = 
18.680+-0.155x, where x is the fraction of p-D2 (J = 1), is found to 
represent T/sub tp/ to +- 0.010 K. The value, 18.723 +- 0.010 K, 
measured most recently on normal deuterium is consistent with the 
most accurate and precise of the earlier data. 


16697 Electrochemical properties of the solvent = tee 
AICl,-N-(1-Butyl)Pyridinium chloride and electrochemical 
spectroelectrochemical studies of arene solutes. og 
D.M.; Smith, G.P.; Soerlie, M.; Petrovic, C.; Mamantov, G. 
(Oak Ridge National Lab., . Journal of the Electrochemi- 
cal Society; 131: No. 7, 1609-1614(Jul 1984). Contract W- 
7405-ENG-26. 

Physical and electrochemical properties are reported for 
SbCls-AICls-N-(1-butyl)pyridinium chloride (BPCI) mixtures that 
are liquid at ambient temperatures; and studies of the electrogenera- 
tion and open-circuit decay of some arene radical cations, both in 
this medium and in SbCls-KCl at elevated temperatures, are de- 
scribed. Specific conductivities, densities, and viscosities of various 
compositions of SbCls-AlCls-BPCl were measured over the temper- 
ature range 24-100°C. For a potentiometric titration between the 
compositions 60:18:22 and 60:22:18 with SbCl; fixed at 60 mole %, 
the potential of the Sb(III)/Sb(O) couple increased about 0.43V at 
27°C. The persistence of a series of different arene radical cations 
in SbCls-BP(AICI), is compared with their persistance in molten 
SbCls-KCl. 


16698 Vibrational frequency shifts in hydrogen-bonded 

: the hydrogen fluoride dimer and trimer. Gaw, J.F.; 
Yamaguchi, Y.; Vincent, M.A.; Schaefer, H.F. III. (Univ. of 
California, Berkeley). Journal of the American Chemical Soci- 
ety; 106: No. 11, 3133-3138(30 May 1984). Contract AC03- 
76SF00098. 

Ab initio molecular electronic structure theory has been used 
to predict the structures and harmonic vibrational frequencies of 
(HF) and (HF)s. Standard Huzinaga-Dunning double-zeta (DZ) 
and double-zeta plus polarization (DZ + P) basis sets have been 
used in conjunction with self-consistent-field (SCF) and configura- 
tion-interaction (CI) methods. As many as 29,161 configurations 
were included variationally, with analytic CI gradient methods 
used to precisciy locate stationary point geometries. The DZ SCF, 
DZ + P SCF, and DZ + P CI methods all give qualitative agree- 
ment with recent high-resolution spectroscopic measurements of the 
H-F dimer vibrational frequency shifts. Trimer equilibrium and 
transition-state structures and vibrational frequencies have similarly 
been predicted at the DZ SCF and DZ + P SCF levels of theory. 
45 references, 3 figures, 5 tables. 


16699 pH of steam. Klots, C.E. (Oak Ridge National 
Lab., TN). Journal of Physical Chemistry; 88: No. 19, 4407- 
4410(1984). Contract W-7405-ENG-26. 

Calculations of the pH of steam along its coexistence curve 
with the liquid phase are described. The liquid-drop model used is 
rederived and discussed. It will be seen to constitute essentially a 
significant-structure model of the gas phase. The results blend, at 
low temperatures, with what is obtained from ionic clustering data 
and, at temperatures near the critical point, with extrapolations 
from the liquid phase. 


Chemistry of metal chloride complexes in aprotic 
Gates Felker, L.K.; Kelmers, A.D. (Oak Ridge National 
Lab., TN). Separation "Science and Technology; 18: No. 14-15, 
1439-1453(1983). Contract W-7405-ENG-26. 
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A study of metal chloride solubility in aprotic solvents has 
been initiated. These solvent systems have very low hydrogen ion 
activities and thus allow chloride ion activities which are much 
higher than those attainable in water. The high chloride ion activi- 
ties can be generated by the dissolution of soluble salts, such as cal- 
cium chloride or sodium chloride, in the aprotic media. Metals that 
normally form aqueous-insoluble chlorides or exist as cations in 
aqueous solutions (e.g., Ag, Pb, Cd, or Au) may be readily dis- 
solved in aprotic solvent systems as anionic chloride complexes or 
as solvation complexes. We constructed ternary phase diagrams for 
dimethylsulfoxide-water-calcium chloride (DMSO-H20-CaCk) and 
DMSO-H:20-NaCl systems. These diagrams were used to establish 
the solution regions available for the solubilization of Pb, Ag, Au, 
Cd, Cu, Zn, and Al. Measurements of Pb and Ag solubilities in the 
DMSO-H20-CaCk system gave concentrations as high as ~ 1.5 
and ~ 0.9 M, respectively. Similar measurements showed concen- 
trations of ~ 0.8, ~ 3.0, ~ 0.65, ~ 40, and ~ 0.85 M for Au, Cd, 
Cu, Zn, and Al, respectively. The concentrations of Pb and Ag in 
the NaCl system, ~ 0.45 and ~ 0.11 M, were much less than those 
obtained in the CaCl, system. Dissolution/precipitation steps, con- 
trolled by varying the ternary system composition, might lead to 
the development of useful methods for recovering, purifying, or 
separating various metal chloride compounds. 9 references, 11 fig- 
ures. 


16701 Hydrocarbon-hydrogen interactions with metals. A 
molecular orbital analysis of HFe(CO):2(eta?-CH). House- 
croft, C.E.; Fehiner, T.P. (Univ. of Notre Dame, IN). Or- 
ganometallics; 2: No. 5, 690-692(1983). 

The electronic structure of HFe(CO):2(eta?~-CH) has been 
examined by using the Fenske-Hall quantum chemical approach 
with a fragment analysis in terms of the butterfly metal cluster 
HFe,(CO):2* and the ligand CH-. The preference for the tilted 
(eta?) orientation of the CH™ ligand over a symmetric vertical ori- 
entation can be explained in terms of the unusual properties of the 
frontier orbitals of the butterfly fragment. The eta? orientation 
causes the CH bond to be weakened in the complex because of the 
mixing of an empty CH antibonding orbital with a filled metal clus- 
ter orbital 


16702 Standard enthalpy of formation of LaNi;: the enth- 
alpies of hydriding of LaNi/sub 5-x/Al/sub x/. Hubbard, 
W.N.; Rawlins, P.L.; Connick, P.A.; Stedwell, R.E. Jr.; 
O'Hare, P.A.G. (Argonne National Lab., IL). Journal of 
Chemical Thermodynamics; 15: 785-798(1983). 

The enthalpies of reaction in HCl(aq) of LaNis(cr), La(cr), 
and Ni(cr) were measured. From these measurements and appropri- 
ate auxiliary quantities, the standard enthalpy of formation, of 
LaNis(cr) was determined. The enthalpies of reaction between He 
and LaNis, as well as LaNi/sub 4.5/Al/sub 0.5/, and LaNi,Al, 
have been measured by hydrogen titration calorimetry. The enthal- 
py of solution of He in the a-phase of (LaNis + He) is -28 
kJ.mol~', and in the two-phase plateau region the enthalpy of hy- 
driding by He is -(31.6 +/- 0.2) kJ. mol~*. In the two-phase plateau 
region of (LaNi/sub 5-x/Al/sub x/ + Hg) the enthalpy of hydrid- 

ing by He is -38 kJ.mol™! for LaNi/sub 4.5/Al/sub 0.5/ and -46 
ii, mol~! for LaNi,Al. The relation between the enthalpy of hydrid- 
ing of the alloy by He and its aluminum content was determined. 
Values are presented for the standard enthalpy of formation, the 
standard entropy of formation, and the heat of formation of LaNis, 
LaNisH/sub 6.2/ at 298.15° K. 


16703 Excess enthalpies of (carbon dioxide + toluene) at 
308.15, 385.15, and 413.15 K from 7.60 to 12.67 MPa. Pando, 
C.; Renuncio, J.A.R.; Schofield, R.S.; Izatt, R.M.; Christen- 
sen, J.J. (Brigham Young Univ., Provo. Journal of 
Chemical Thermodynamics; 15: 747.755(1983). Contract 
AC02-82ER 13024. 

The excess molar enthalpies H/sub m//sup E/ for (xCO. + 
(1 - x)CesHsCHs) were measured in the vicinity of their critical 
locus and in the supercritical region. Mixtures at 308.15 K and at 
7.60 MPa show very exothermic mixing and a region where H/sub 
m//sup E/ varies linearly with x, while at 10.64 and 12.67 MPa 
they show only moderately endothermic and exothermic mixing in 
the toluene-rich and carbon-dioxide-rich regions, respectively. Mix- 
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tures at 358.15 and 413.15 K and at all pressures studied have an 
exothermic section in the toluenc-rich region, a linear section (cor- 
responding to a two-phase region) which starts at an x 

ing very closely to that at the minimem vaine of H/sub m//sup E/ 
(maximum exothermic mixing), and an endothermic section in the 
carbon-dioxide-rich region. The H/sub m//sup E/ values were 
used to determine the equilibrium phase compositions in the two- 
phase region. These compositions were found to be in excellent 
agreement with those obtained by a non-calorimetric procedure. 
The changes observed in the excess enthalpy with both pressure 
and temperature are discussed in terms of liquid-vapor equilibrium 
and critical constants for (carbon dioxide + toluene). 12 references, 
3 figures, 3 tables. 


16704 Theoretical studies of chemisorbed oxygen on 
Ag(110). Martin, R.L.; Hay, P.J. (Los Alamos National 
Lab., NM). Surface Science; 130: L283-L288(1983). 

The interaction of an oyxgen atom with a 26-atom cluster 
model of the (110) face of Ag has been investigated with ab initio 
self-consistent-field (SCF) and co: ion-interaction theory. The 
SCF results for the bridge site (C/sub 2v/) predict r = 0.3 A and 
omega/sub e/ = 327 cm™}, in good agreement with the available 
experimental evidence. The calculated binding energy (D/sub e/ = 
9 kcal/mole) is roughly an order of magnitude too small. The inclu- 
sion of electron correlation increases r/sub e/ and omega/sub e/ 
only slightly, but should have a dramatic effect on D/sub e/. The 
ground state corresponds to a surface oxide state. The theoretical 
projected density-of-states curves exhibit bonding and anti-bonding 
O(2p) peaks, separated by ~ 6 eV, in good agreement with recent 
angle-resolved photoemission data. 


16705 Tunable diode laser measurements of the band 
strength and collision halfwidths of nitric oxide. Falcone, 
P.K.; Hanson, R.K.; Kruger, C.H. (Stanford Univ., CA). 
Journal of Quantitative Spectroscopy and Radiative Transfer; 
29: No. 3, 205-221(1983). Contract AT03-76ER70058. 

The strength of the fundamental absorption band of nitric 
oxide at 5.3 xm and collision halfwidths of nitric oxide lines broad- 
ened by nitrogen, argon, and combustion gases were measured in 
absorption cell, flat flame and shock tube experiments using a tuna- 
ble diode laser. Room temperature absorption measurements were 
made in an absorption cell filled with NO/Nz or NO/Ar mixtures 
or with probe-extracted combustion gases. High temperature (to 
2500 K) absorption measurements were performed for NO in Ne 
and NO in Ar using a shock tube, and for NO in combustion gases 
using a flat flame burner. Absorption measurements were made on 
lines from 1860-1925 cm™', (Omega = 1/2 and 3/2, P(5/2)-R(29/2)) 
resulting in a band strength of 123 +/- 8 cm™? atm™! at 273.2 K. 
Collision halfwidth dependencies for each broadening species were 
examined as a function of rotational quantum number and tempera- 
ture. 


High-temperature determination of the rate coeffi- 
clent for the reaction Hs + CN —H + HCN. Szekely, A.; 
Hanson, R.K.; Bowman, C.T. (Stanford Univ., CA). Inter- 
national Journal of Chemical Kinetics; 15: 915-923(1983). 
Contract AM03-76SF00326. 

The rate coefficient of the reaction Hz + CN + H + HCN 
has been determined in the temperature range of 2700-3500 K using 
a shock tube technique. C2.N2-H2Ar mixtures were heated behind 
incident shock waves and the early-time CN history was monitored 
using broad-band absorption spectroscopy. An expression is given 
for the rate coefficient, and results from this expression are in good 
agreement with extrapolations of previously published low-tempera- 
ture results. 


16707 


s staging. eimer, M.E.; Chow, P.; Zabel, H. 
(Univ. of Illinois, Urbana-Champaign). Materials Research 
Society Symposia Proceedings; 20: 283-288(1983). Contract 
AC02-76ERO1 198. 

Stage transformations of binary potassium-graphite intercala- 
tion compounds have been studied by in-situ x-ray (001) scans. In 
the transition region of stages one and two, both stages coexist and 
all Bragg reflections exhibit resolution limited widths. The charac- 
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teristics of the stage transformation are identical in intercalated 
HOPG (a material obtained from Union Carbide with an initial c- 
axis mosaic spread of 0.6-0.7°) and single crystals. This implies that 
the stage transformation is a direct process with no need of forming 
intermediate structures, favoring electrostatic interaction as the 
dominant stabilizer for pure stage donor compounds. The elastic 
distortion due to potassium atoms substitutionally dissolved in ru- 
bidium intercalant layers has also been studied. From the interlayer 
spacing variation, a double force tensor P/sub zz/ = 0.36 eV was 
found for potasssium defects in RbCs in the small defect concentra- 


tion region. 


16708 Metal ion site geometry and oxidation state in zeo- 
lites. Morrison, T.I.; Viccaro, P.J.; Shenoy, G.K. (Argonne 
National Lab., IL). ACS Symposium Series; No. 218, 319- 
332(1983). 

The combined results of EXAFS and Moessbauer effect 
spectroscopies have been used to deduce the oxidation state and 
local structure of iron in iron containing Na, K- and H-chabazites. 
In the mineral Na,K(Fe) chabazite iron is found to be present as 
oxo- or hydroxo-bridged Fe(III) oligimers, while in the H-chabazite 
it is found to be present as Fe(III) ions bridged by oxo- or hydroxo- 
groups to the zeolite framework. 25 references, 7 figures, 1 table. 


-_ Prigogine LU: of nonequilibrium systems. Kondepudi, 
| (Univ. of Texas, Austin). Physica A (Am- 
aaa 1 ‘A: 1-24(1981). Contract AS05-81ER 10947. 
Simple mechanisms through which nonequilibrium structures 
can be influenced by external fields are discussed. It is shown that a 
very weak gravitational or electric field can have a large influence 
on selection or creation of structures. In the absence of cooperati- 
vity, the influence of a weak field, to the leading order, is charac- 
terized by the ratio (E/sub int//kT), where E/sub int/ is the 
energy of interaction; however, when there is far-from-equilibrium 
cooperativity, it is shown that the influence of the field is charac- 
terized by (E/sub int//kT)/sup 1/3/. 


4003 Organic Chemistry 


REFER ALSO TO CITATION(S) 15570, 15696, 15866, 16523, 16564, 16614, 
16630, 16661, 16691, 16697, 16701, 16703, 16709, 16743, 16745, 16753, 16767 


16710 (DOE/ER/13090—T1) Mechanisms and control- 
ling characteristics of the oxidation of methane. Progress 
report. Klier, K.; Simmons, G.W. (Lehigh Univ., Bethle- 
hem, PA (USA). Center for Surface and Coatings Re- 
search). 13 Feb 1985. Contract AC02-83ER13090. 20p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85007295. 

The research aims at the scientific foundations for processes 
dealing with selective oxidation of methane to methanol and form- 
aldehyde. Progress has been achieved in two major areas: (a) Cata- 
lytic oxidation of methane to formaldehyde by molecular oxygen 
over molybdena-based catalysts at subatmospheric pressures; the 
catalysts have been characterized by laser Raman microprobe, elec- 
tron microscopy, EPR, and ESCA/Auger spectroscopy; (b) Sur- 
face science of adsorbates in the palladium-oxygen-dichlorometh- 
ane-methane system. A combined LEED/Auger/Mass Spectrome- 
ter apparatus dedicated to this project has been constructed and is 
in operation. The structures, energetics, and desorption patterns of 
oxygen and dichloromethane overlayers have been determined on 
the Pd(100) crystal surface. An interesting exclusion of dichloro- 
methane chemisorption by preadsorbed oxygen and the occurrence 
of oxygen chemisorption into the dichloromethane overlayer indi- 
cate a reaction pattern that will be very sensitive to the gas phase 
oxygen-to-dichloromethane concentration ratio. 


16711 (DOE/ER/13095—T1) Transition metal activation 
and functionalization of C-H bonds. Progress report, June 1, 
1984-May 31, 1985. Jones, W.D. (Rochester Univ., NY 
(USA)). Feb 1985. Contract AC02-83ER13095. 13p. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE85006816. 

The second year of this project has been directed towards 
the continued investigation of the fundamental thermodynamic and 
kinetic factors that influence carbon-hydrogen bond activation at 
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homogeneous transition metal centers. The major accomplishment 
of this past year has been to elucidate the intramolecular activation 
reaction that was considered to be a major competing side reaction 
in the systems proposed for C-H bond activation. The mechanism 
and thermodynamics of alkane and arene C-H bond activation has 
been investigated by the reactive intermediate [(CsMes)Rh(PMe. 
R)], where R = benzyl or propyl. Earlier studies showed that 
arene activation occurs by way of initial coordination in a dihapto 
fashion. Kinetically, intermolecular alkane activation competes with 
arene activation, whereas arene activation is favored thermodyna- 
mically by 7 kcal/mole. In the most recent studies, the intramolecu- 
lar activation of C-H bonds of alkyl and aryl groups is found to 
compete kinetically with intermolecular activation of neat solvent. 
The difference between the intra and intermolecular entropies of 
activation is not found to be a significant factor in determining intra 
vs intermolecular reaction. Thermodynamically, intramolecular ac- 
tivation is found to be favored. 


16712 EPR study of acceptor doped p-terphenyl crystals: 
The oriented radical cation precursor for a conducting poly- 
mer. Robinson, T.; Kispert, L.D.; Joseph, J. (Department of 
Chemistry, University of Alabama, Tuscaloosa, Alabama 
35486). Journal of Chemical Physics; 82: No. 3, 1539-1542(1 
Feb 1985). 

Upon reacting gaseous SO; or AsF; with single crystals of 
p-terphenyl, the resulting a-radical cation is displaced from its 
original molecular position by a rotation of 64° about the rod axis 
and a tilt of 42° toward the c* crystal axis. Such action causes an 
eventual destruction of the crystal. This observation suggests that 
polymerization of p-terphenyl occurs between monomers related by 
a 2; symmetry axis. 


16713 Effect of mass distribution on the isotopic thermal 
diffusion of substituted benzenes. Rutherford, W.M. (Mon- 
santo Research Corporation-Mound Miamisburg, Ohio 
45342). Journal of Chemical Physics; 81: No. 12, 6136- 
6139(20 Dec 1984). Contract AC04-76DP00053. 

Isotopic thermal diffusion factors for chlorobenzene and bro- 
mobenzene were measured in a 45 cm liquid phase thermal diffu- 
sion column. The data, combined with results obtained earlier for 
deuterium and ‘°C substituted benzenes, were interpreted in terms 
of differences in molecular masses and moments of inertia. The re- 
sults for five isotopic pairs were represented within experimental 
accuracy by a/sub T/ = 1.973 (m:-me)/(m: +me2)+0.973 (1i-kk)/ 
(i:+I2), where a/sub T/ is the thermal diffusion factor, m: and me 
are the molecular masses, and I, and I; are second moments. 


16714 Metal alkoxides: models for metal oxides. Part 4. 
Alkyne adducts of ditungsten hexaalkoxides and evidence for 
an equilibrium between dimetallatetrahedrane and methyli- 
dynemetal complexes: W2(1-C,H2)—2W identical with CH. 
Chisholm, M.H.; Folting, K.; Hoffman, D.M.; Huffman, J.C. 
(Indiana Univ., Bloomington). Journal of the American 
Chemical Society; 106: No. 22, 6794-6805(31 Oct 1984). 

The preparation and characterization of alkyne adducts of 
hexaalkoxides of ditungsten are discussed. Solid state structure, 
bonding considerations, ‘H NMR studies, and *C NMR studies 
are all discussed. Evidence for identification of the W identical 
with CH group and for the equilibrium between the dimetallatetra- 
hedrane and the methylidynemetal complex are presented. 


16715 Metal alkoxides: models for metal oxides. Part 5. 
Coupling of alkyne ligands in reactions involving ditungsten 
hexaalkoxides: an alternative to the metathesis reaction M 
identical with M + C identical with C- —- 2M identical with 
C. Chisholm, M.H.; Hoffman, D.M.; Huffman, J.C. (Indiana 
Univ., Bloomington). Journal of the American Chemical Soci- 
ety; 106: No. 22, 6806-6815(31 Oct 1984). 

The C-C coupling reactions involving Wa2(y-C:Re) com- 
pounds in the reactions with alkynes and nitriles have been studied. 
Results of crystal structure, molecular structure, and NMR studies 
are reported. A comparison of the reactions of this type of com- 
pounds with that of Mo2(OR): is made, but the C-C coupling reac- 
tion is not noted for the Mo compound. 
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16716 Metal alkoxides: models for metal oxides. Part 6. 
The linking of alkyne and nitrile fragments at ditungsten cen- 
ters. and characterization of W2.(O-t- 


Preparation 
Bu)s(CHCHC(Ph)N), rn 
(OCH2-t-Bu)e(N(CMe)sN)(py), W.(O-i- 
Se po seme gy ar Chisholm. M.H.; Hoffman, 
D.M.; Huffman, J.C. (Indiana Univ., Bloomington). Journal 
of the American Chemical Society; 106: No. 22, 6815-6826(31 
Oct 1984). 

The products obtained from the reaction between alkyne ad- 
ducts and ditungsten hexaalkoxides and nitriles are described. This 
study was undertaken to determine whether a C-C bond formation 
or methansis reactions occurred. The data indicated that the forma- 
tion of C-C bonds and additional metal-ligand bonds is favored 
over methasis reactions. 


16717 Activation of reducing agents, sodium hydride con- 


y catalyst. Brunet, J.J.; Cau- 
bere, P. (Universite de Nancy, Vandoeuvre-les-Nancy 
Cedex, France). Journal of Organic Chemistry; 49: No. 21, 
4058-4060(19 Oct 1984). 

Results of the semihydrogenation at atmospheric pressure of 
acetylene over a Pd catalyst known as Pdc prepared from the reac- 
tion of palladium acetate, sodium hydride, and t-amyl alcohol are 
reported. The Pd catalyst preparation is analogous to that of the Ni 
catalyst known as Nic previously reported by the authors. Different 


’ modes of preparation of the catalysts gave different selectivity for 


hydrogenation; however, the same mode of preparation for differ- 
ent batches of catalyst resulted in consistently high selectivity of 
hydrogenation (98.5 +/- 0.3%). The effect of temperature on hy- 
drogenation of simple acetylenes to (Z)-alkenes was also studied. 


16718 Aggregation of rg I and its metal de- 
rivatives in aqueous solution: Raman difference spectroscopy 
and absorption spectroscopy. Shelnutt, J.A.; Dobry, M.M.; 
Satterlee, J J.D. (Sandia National Laboratories, Albuquerque, 
NM). Journal of Physical Chemistry; 88: No. 21, 4980- 
4987(11 Oct 1984). Contract AC04-76DP00789. 

Absorption and resonance Raman difference spectra of uro- 
porphyrin I and several of its metal derivatives are given for mono- 
meric and aggregated forms in aqueous solution. These spectral 
changes are examined in detail herein. An equilibrium model of the 
salt-induced dimerization process is described and used to fit the ex- 
perimental degree-of-aggregation vs. salt-concentration data by 
nonlinear least squares procedures. The dimerization model is able 
to accurately fit the experimental data and reasonable values of the 
parameters of the model result. Variation in one of the parameters 
quantifies the metal-dependent differences in the observed aggrega- 
tion curves. Acid-induced aggregation is also quantitatively under- 
stood in terms of the dimerization model. 


16719 Electronic structure of metallouroporphyrins and 
their 77-7 dimers. Shelnutt, J.A. (Sandia National Laborato- 
ries, Albuquerque, NM). Journal of Physical Chemistry; 88: 
No. 21, 4988-4992(11 Oct 1984). Contract AC04- 
76DP00789. 

Systematic changes in the uv-visible absorption spectra of 
metallouroporphyrins are analyzed in terms of the four-orbital 
model of porphyrin excited states. For metallouroporphyrin mon- 
omers a relationship is discovered between the energy separation of 
the Soret and a bands and the ratio of their transition dipoles 
squared. The 7-7 dimers of these same metallouroporphyrins exhib- 
it a similar, but considerably altered, relationship of this kind. The 
four-orbital model is shown to predict such relationships and a pro- 
cedure is given for fitting the spectral data. Values for the molecu- 
lar orbital parameters of the model result. Further analysis of the 
changes in these orbital parameters allows determination of the 
shifts in the highest-filled and lowest-empty 7 orbitals of the por- 
phyrin ring. It is shown that metal-dependent shifts in the frontier- 
orbital energies are similar for both monomers and dimers. Dimeri- 
zation results in distinctive shifts in orbital energies that are inde- 
pendent of the metal incorporated into the porphyrin core. Dimeri- 
zation also causes a change in the transition dipoles of the 7 — 7* 
transitions that give rise to the a and Soret bands. 





Aliphatic C-H bond scission processes in diphenyl- 

and 2-benzyl- and 4-benzylpyridine. The heat of for- 

of the diphenylmethy] and a-phenylethy! radical in the 

phase. Rossi, M.J.; McMillen, D.F.; Golden, D.M. (SRI 

» Menlo Park, CA). Journal of Physical Chemis- 

try; 88: No. "21, 5031-5039(11 Oct 1984). Contract AC03- 
79ER 10483. 

Very low-pressure pyrolysis (VLPP) of the title compounds 
indicates both C-C and C-H bond Rate constants for all six 
processes are compatible with A factors of 10/sup 15.3/ s~? and ac- 
tivation energies of 81.4 kcal mol~* for C-H rupture in diphenyl- 
methane and 82.3 kcal mol™? for all the other C-H and C-C bond- 
breaking The derived heat of formation of diphenyl- 
methyl! radical is 69.0 kcal mol~*. This is in excellent agreement 
with other studies and indicates that C-H bond rupture in phenyl- 
methanes behaves analogously to C-C rupture. The extra stabiliza- 
tion in diphenylmethy!l radical when compared with a-phenylethyl 
radical is ~ 4 kcal mol™*. 


16721 Stractere end conformation of dihydre aromatic 
compounds. 3. Cis- and sae 


zenes, 1,4-dihydronaphthalenes, 

Rabidean, P.W.; Lipkowitz, K.B.; Nachbar, R.B. Jr. (indi- 
ana Univ.-Purdue Univ., Indianapolis). Journal of the Ameri- 
can Chemical Society; 106: No. 11, 3119-3123(30 May 1984). 

The conformational effects of cis and trans substituents on 
1 FO eno 1,4-dihydronaphthalene, and 9,10-dihydroanth- 
racene were investigated with an empirical force field. It is found 
that steric repulsions between the substituents and the ortho ring 
hydrogens (peri interactions) lead to complex structural behavior. 
The possibility of chair-like structures and the interconversion be- 
tween chair and boat forms is discussed. 24 references, 8 figures, 1 
table. 


16722 Theoretical characterization of proton-induced 
spectral shifts in Schiff base porphyrins. Petke, J.D.; Mag- 
giora, G.M. (Univ. of Kansas, Lawrence). Journal of the 
Fry Chemical Society; 106: No. 11, 3129-3133(30 May 

The roles that substituents and protonation play in the elec- 
tronic structure and spectrum of the Schiff base of magnesium 4- 
vinyl-8-formylporphine (MgPSB) have been investigated by ab 
initio self-consistent-field molecular orbital and configuration inter- 
action calculations, using a floating spherical Gaussian orbital basis. 
Wao ako dill hind of Geaeedmeamnedmennnaiee 
(MgP) due to the presence of electron-withdrawing vinyl and 
Schiff base substituents is shown to arise from a small but signifi- 
cant destabilization of the highest occupied MpG orbital brought 
about by its conjugative interaction with the z-orbitals of the sub- 
stituents. Changes in the ground-state electron density, however, 
result from larger perturbations of lower lying MgP orbitals. Pro- 
tonation of the Schiff base leads to a dramatic differential stabiliza- 
tion of the high-lying 7*-orbital of the Schiff base moiety, giving 
rise to new orbital interactions with low-lying MgPzr*-orbitals that 
significantly alter the *-orbital structure of MgPSB. These 
changes, which affect only the excited states, are shown to be 
largely responsible for the additional proton-induced red shift (~ 
1000 cm~') of the visible band the the unique doublet structure of 
the Soret band observed experimentally. 23 references, 5 figures, 1 
table. 


16723 Activation of alkanes with organotransition metal 
complexes. Bergman, R.G. a of California, Berkeley). 
Science ( Wahdaneon, D.C.); 223: 902-908(2 Mar 1984). 
Alkanes, although plentiful enough to be considered for use 
as feedstocks in large-scale chemical processes, are so unreactive 
that relatively few chemical reagents have been developed to con- 
vert them to molecules having useful functional groups. However, 
a recently synthesized iridium (Ir) complex successfully converts al- 
kanes into hydridoalkylmetal complexes. This is a dihydride having 
the formula Cp/sup */(L)IrH2, where Cp/sup */ = (CHs)sCs and 
L = (CHs)sPs, respectively. Irradiation with ultraviolet light causes 
the dihydride to lose Ha, generating the reactive intermediate Cp/ 
sup */IrL, which reacts rapidly with C-H bonds in every molecule 
so far tested (including alkanes) and leads to hydridoalkyliridium 
complexes Cp/sup */(L)Ir(R)(H). Evidence has been obtained that 
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this C-H insertion, or oxidative addition, reaction proceeds through 
a simple three-center transition state and does not involve organic 
free radicals as intermediates. Thus the intermediate Cp/sup */IrL 
reacts most rapidly with C-H bonds having relatively high bond en- 
ergies, such as those at primary carbon centers, in small organic 
rings, and in aromatic rings. The hydridoalkyliridium products of 
the insertion reactions can be converted into functionalized organic 
molecules - alkyl halides - by treatment with mercuric chloride fol- 
lowed by halogens. Expulsion (reductive elimination) of the hydro- 
carbon from the hydridoalkyliridium complexes can be induced by 
Lewis acids or heat, regenerating the reactive intermediate Cp/sup 
*/IrL. Oxidative addition of the corresponding rhodium complexes 
Cp/sup */RhL to alkane C-H bonds has also been observed, al- 
though the products formed in this case are much less stable and 
undergo reductive elimination at -20°C. 


16724 Enhancement of rate of mutual neutralization by 
an ambient gas. Bates, D.R.; Morgan, W.L. (Harvard Univ., 
Cambridge, MA). Chemical Physics Letters; 101: No. 1, 18- 
22(7 Oct 1983). Contract W-7405-ENG-48. 

Computer simulated experiments are reported which demon- 
strate that the rate of mutual neutralization in an ambient gas may 
be greatly enhanced by the bound ion pairs formed. The contribut- 
ing energy range (expressed in units of K x the temperature) is re- 
markably wide. 


16725 2,2-dimethoxyhexamethyltrisilane: a one-pot silicon 
atom synthon. Barton, T.J.; Burns, S.A.; Gaspar, P.P.; Chen, 
Y.S. Soave State Univ., Ames). ‘Synthesis and Reactivity in 
Inorganic and Metal-Organic Chemistry; 13: No. 7, 881- 
885(1983). 

Copyrolysis of 2,2-dimethoxyhexamethyltrisilane and 1,3-bu- 
tadienes affords 5-silaspiro[4.4]nona-2,7-dienes through two cycles 
of silylene generation and trapping. 


16726 Structure of p-(p-nitroanilino)phenyl isothiocyan- 
ate, CisHoNs0.S. Hardgrove, G.L. Jr.; Einstein, J.R.; Wei, 
C.H. (St. Olaf Coll., Northfield, MN). Acta Crystallogra- 


phica, Section C: Crystal Structure Communications; C39: 


616-620(1983). Contract W-7405-ENG-26. 

The crystal structure of p-(p-nitrianilino)phenyl isothiocyan- 
ate was determined to be two planar benzene rings connected by an 
imino N atom. These planes make an angle of 47.28°(+- 6°) with 
each other. The crystal parameters are all reported as are positional 
parameters and isotropic temperature factors. The SCNS group is 
nearly linear with S-C-N and C-N-C angles of 178.1°(+- 2°) and 
168.9°(+-- 1°), due mainly to steric repulsion between the two aro- 
matic rings. 


16727 Synthesis of arylboronic acids via the reaction of 
borane with arylmagnesium halides. Kabalka, G.W.; Sastry, 
U.; Sastry, K.A.R.; Knapp, F.F. Jr.; Srivastava, P.C. (Univ. 
of Tennessee, Knoxville). Journal of Organometallic Chemis- 
try (Amsterdam); 259: 269-274(1983). Contract W-7405- 
ENG-26. 

The reaction of borane complexes with arylmagnesium ha- 
lides produces the corresponding arylborohydrides in high yield. 
The arylborohydrides are readily hydrolyzed to the arylboronic 
acids. The syntheses are conveniently carried out in one pot. The 
reaction mechanism was clarified via a boron-11 NMR study. 


16728 Hydrogen bond breaking by oxygen and nitrogen. 
Mathers, T.L.; Schoffler, G.; McGlynn, S.P. (Louisiana 
State Univ., Baton Rouge). Journal of Physical Chemistry; 
87: No. 22, 4355-4357(1983). 

The temperature dependency of the phosphorescence prop- 
erties of aromatic hydrocarbons in alcoholic glasses exhibits a 
number of phenomena that have not been previously described. 
Chief among these are the effects of added gases (Oz, Ne, C2He, Ar, 
etc.), some of which produce major changes in the luminescence 
characteristics. These are discussed, and rationalized in terms of a 
model which presumes that O2 and Ng disrupt the normal hydrogen 
bonding process between alcohol molecules. 
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16729 Protonation of anion intermediates in metal-ammo- 
nia reduction: 1,2- vs. 1,4-dihydro aromatic products, Rabi- 
“- P.W.; Huser, D.L. (Indiana Univ.-Prudue Univ., Indi- 

lis). Journal of Organic Chemistry; 48: No. 23, 4266- 
427i( (1983). Contract AC02-79ER 10339. 

The competition between 1,3-cyclohexadienes and 1,4-cyclo- 
hexadienes during metal-ammonia reduction has been examined. 
The former is usually regarded as a thermodynamic product and 
the latter as a kinetic product although, in actuality, little thermo- 
dynamic difference exists between these two isomers. 1,4-Cyclohex- 
adiene was found to undergo proton abstraction with potassium or 
sodium amide in ammonia at -50°C but not with lithium amide. 
Similarly, 1,3-cyclohexadiene reacts only with potassium amide and 
not with sodium or lithium amide. Consequences relating to the for- 
mation of conjugated and nonconjugated products during metal-am- 
monia reduction are discussed. The reaction of dihydronaphtha- 
lenes with various amides also demonstrates considerable variation 
in behavior. These experimental results have led to improved syn- 
thetic schemes for the selective production of 1,2-dihydro- and 1,4- 
dihydronaphthalenes as well as tetralins. Finally, protonation sites 
in pentadienyl type anions are considered. 


16730 Studies of molecular adsorbates at interfaces by 
optical second-harmonic generation. Tom, H.W.K.; Heinz, 
T.F.; Shen, Y.R. (Univ. of California, Berkeley). Laser 
Chemistry; 3: 279-292(1983). Contract AC03-76SF00098. 

Optical second-harmonic generation (SHG) is surface-specif- 
ic and has the sensitivity to detect submonolayers of molecules. The 
process maybe used to study molecular adsorbates at the interface 
between any two centrosymmetric media. This technique has been 
demonstrated by using rhodamine dye and p-nitrobenzoic acid 
(PNBA) molecules adsorbed on smooth fused quartz substrates as 
examples. With resonant SHG, the So — S, transition of the ad- 
sorbed dye molecules was measured. From the polarization depend- 
ence of the SHG, the orientation of PNBA at both the air/quartz 
and the ethanol/quartz interfaces was deduced. By varying the con- 
centration of PNBA in ethanol, an adsorption isotherm for PNBA 
at the ethanol/quartz interfaces was also obtained. 16 references, 4 
figures. 


16731 Vibrational frequencies of the HCCN molecule. A 
near degeneracy between bent and linear allene- 
related geometries. Kim, K.S.; Schaefer, H.F. III; Radom, 
L.; Pople, J.A.; Binkley, J.S. (Univ. of California, Berkeley). 
Journal of the American Chemical Society; 105: No. 13, 4148- 
4154(1983). Contract AC03-76SF00098. 

The geometrical structure and vibrational frequencies of the 
ground triplet electronic state of HCCN have been examined at a 
wide range of levels of ab initio electronic structure theory. The 
potential energy surface of HCC bending is very flat for HCCN 
owing to a competition between linear allene HC=C=N and bent 
carbene HCC=N valence structures. Evidence is presented that 
both the restricted Hartree-Fock (RHF) and unrestricted Hartree- 
Fock (UHF) methods treat this potential surface in a somewhat 
uneven manner. When the effects of electron correlation are includ- 
ed, however, RHF-and UHF-based methods converge to a similar 
set of structural and energetic predictions. The most reliable levels 
of theory suggest that HCCN is a quasi-linear molecule, with theta/ 
sub e/(HCC) =~ 138° and a barrier to linearity of only about 2 
kcal/mol. 37 references, 2 figures, 6 tables. 


16732 Reactivity of Pt(PCys) and Pt{P(t-Bu)sb with 
SO. and CS:. Ritchey, J.M.; Moody, D.C.; Ryan, R.R. (Los 
Alamos National Lab., NM). Inorganic Chemistry; 22: No. 
16, as 

first structurally characterized three-coordinate 
sunticastniaemabemmieenes dioxide complex is described, 
Pt(PCys),SO2. The complex i in the monoclinic space 
group C2/c with a = 23.328 (4) A, b = 15.181 (3) A, c = 25.207 
(4) A, and B = 126.17 (1)° with Z = 8 (T = -100°C). The effect 
of subtle electronic and steric changes on the reactivity of 
Pt(PCys)z and Pt[P(t-Bu)sk with the small molecules SO2, CS:, and 
Os; is demonstrated. Evidence is presented for the first example of a 
bridged Pts(y-CS2)s(PRs)s moiety. ee (t- 
Bu = tert-butyl). 30 references, 3 figures, 3 
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16733 Excess enthalpies of liquid Freon-22 + N,N-di- 
methylacetamide mixtures from 373 to 423 K at 5.5 MPa. 
Christensen, J.J.; ene S.P.; Schofield, R.S.; Faux, 
P.W.; Harding, P.R.; Izatt, R.M. (Bri righam Young Univ., 
Provo, UT). rmochimica Acta; 67: 315-325(1983). Con- 
tract COL, 82ER 13024 

The excess enthalpies, H/sup E/, for liquid Freon-22 + 
N,N-dimethylacetamide mixtures were measured from 373 to 423 K 
at 5.5 MPa using an isothermal flow calorimeter with a reproduc- 
ibility of better than 2%. At all temperatures the mixtures showed 
negative (exothermic) non-ideal behavior of H/sup E/. The H/sup 
E/ data were correlated with the Redlich-Kister equation over the 
entire composition and temperature ranges investigated except for 
those linear sections representing two phase behavior where a 
linear equation was used. The changes observed in the excess en- 
thalpy with temperature are discussed in terms of hydrogen bond- 
ing between the two components and the behavior of the compo- 
nents near the critical point of Freon-22. 22 references, 4 figures, 2 
tables. 


16734 Photoelectron spectroscopy of CCO™ and HCCO-. 
Oakes, J.M.; Jones, M.E.; Blerbaum, V.M.; Ellison, G.B. 
(Univ. of Colorado, Boulder). Journal of Physical Chemistry; 
87: No. 24, 4810-4815(1983). Contract AC02-80ER 10722. 

Using negative ion photoelectron spectroscopy, the electron 
affinities (EA) of CCO™ and HCCO™ were determined as 1.8 +/- 
0.027 eV and 2.35 +/- 0.20 eV, respectively. In separate experi- 
ments with a flowing afterglow device, the gas-phase acidity of 
ketene was determined to be 365 +/- 2 kcal/mole. From these 
data, the ketene bond dissociation energy and heats of formation 
were 


16735 Excess enthalpies of liquid Freon-22 + 2,3-dimeth- 
ylbutane mixtures from 363 to 423 K at 5.5 MPa. Izatt, 


R. M.; Schofield, R.S.; Faux, P.W.; ree P.R.; Christen- 
sen, S.P.; Christensen, a. (Brigham Youn Univ., Provo, 

. Thermochimica Acta; 68: 223-232(1983). Contract 
AC02-82ER 13024. 

The excess enthalpies, H/sup E/, for liquid Freon-22 + 2,3- 
dimethylbutane mixtures were measured in the vicinity of the criti- 
cal point of Freon-22. Measurements were made from 363 to 423 K 
at 5.5 MPa with an isothermal flow calorimeter with a reproduc- 
ibility of better than 1%. Mixtures at 363 K show mainly moderate 
endothermic mixing with a very small region of exothermic mixing 
in the Freon-22 rich region. Mixtures at 383 K show very exother- 
mic mixing with a minimum value of H/sup E/ (maximum exother- 
mic mixing) in the Freon-22 rich region. Mixtures at 403 and 423 
have an exothermic section in the 2,3-dimethylbutane rich region 
and an endothermic section in the Freon-22 rich region. The Red- 
lich-Kister equation was found to give a good fit of the H/sup E/ 
data over the entire composition and temperature ranges investigat- 
ed. The changes observed in H/sup E/ with temperature are dis- 
cussed in terms of the behavior of the components near the critical 
point of Freon-22 and in terms of the chemical and physical bond- 
ing occurring between the components. The observed behavior was 
found to be consistent with previously measured H/sup E/ data ob- 
tained as a function of temperature near the critical point of one of 
the components. 21 references, 2 figures, 3 tables. 


16736 Direct observation of metastable organometallic 
cation radicals from group 4B alkyls. Walther, B.W.; Wil- 
liams, F.; Lau, W.; Kochi, J.K. (Univ. of Tennessee, Knox- 
ville). Organometallics; 2: No. 5, 688-690(1983). Contract 
AS05-76ER02968. 

Transient organometallic cations are generated by electron 
detachment from various tetrahedral group 4B alkyls. Analyses of 
the ESR spectra of the lead and tin analogs (Me,Pb*, Me,Sn*, and 
t-BuSnMes*) are in accord with unusual trigonal-pyramidal struc- 
tures of C/sub 3v/ symmetry. 


16737 Adsorption of n-butane and 1,3-butadiene on cross- 
linked polystyrene. Huang, J.C.; Rothstein, D.; Madey, R 
(Kent State Univ., OH). Journal of Chromatography; 256 
213-219(1983). Contract AC02-80ER 10622. 
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Adsorption isotherms of n-butane and 1,3-butadiene and their 
mixtures on cross-linked polystyrene at 25°C were measured by the 
frontal analysis method. Single-component isotherms appear to be 
of the Freundlich type. A binary Freundlich isotherm is adopted 
for discussing binary data and a method for calculating binary pa- 
rameters is presented. Another binary Freundlich isotherm, which 
fails to agree with our data, was examined also. 


16738 Simple model for electron inelastic mean free 

paths: application to condensed organic materials. > aon 

J.C. (Oak Ridge National Lab., TN). Journal of Electron 

——— and Related Phenomena; 28: 177-194(1982). 
mtract W-7405-ENG-26. 

A simple, one-mode approximation for the wavevector- and 
frequency-dependent energy-loss function is employed to derive an 
expression for the electron inverse mean free path including the 
effect of exchange between the incident electron and the electrons 
in the medium. Relation to optical data is made by averaging the 
electron inverse mean free path over the optical oscillator strength 
distribution. For materials for which the optical oscillator strength 
distribution may be approximated by a single, Drude-type function, 
especially organic materials, the general results may be cast in a 
particularly simple form. Using a few constants derived from opti- 
cal data for a given material, electron mean free paths in that mate- 
rial can be predicted for electron energies = 150 eV. An approxi- 
mate expression is also deduced for estimating electron mean free 
paths in materials for which no optical data are available. Mean 
free paths determined using this approximate expression agree well 
with those obtained in earlier universal-curve predictions. For poly- 
ethylene, the excellent agreement between results from the model 
presented here and those from a more detailed insulator model 
gives additional support for this simple theoretical approach. 
Agreement between theoretical predictions and experimental meas- 
urements of electron mean free paths in organic compounds, which 
in some cases is quite good, is on the whole less than satisfactory. 


4004 Electrochemistry 
REFER ALSO TO CITATION(S) 16326, 16586 
4005 Photochemistry 


REFER ALSO TO CITATION(S) 15906, 15939, 15940, 16677, 16723 


16739 (DOE/ER/10971—3) Study of intermediates from 
transition electron-transfer 


metal excited-state reactions. 
Progress report, April 1, 1984-March 31, 1985. Hoffman, 
M.Z. (Boston Univ., MA (USA). t. of Chemistry). 31 
Mar 1985. Contract ‘AC02-81ER 10971. 8p. NTIS, PC A02/ 
MF AO1; GPO Dep. File Number DE85007737. 

Excited-state inter- and intramolecular electron-transfer reac- 
tions lie at the heart of most photochemical solar energy conver- 
sion schemes. Our research, which utilizes the techniques of contin- 
uous and pulsed photolysis and radiolysis, has focused on three gen- 
eral aspects of these reactions involving transition metal coordina- 
tion complexes and electron donor-acceptor complexes: (1) the 
effect of solution medium on the properties and quenching of the 
excited states; (2) the control of the quantum yield of formation of 
redox products; and (3) the mechanisms by which reduced species 
interact with water to yield H, homogeneously and heterogeneous- 
ly. Research activities are summarized for the following: (1) reac- 
tion of methyl viologen with EDTA-radicals; (2) solution medium 
control of photoredox yields; (3) photochemistry of methyl violo- 
gen charge-transfer complexes; (4) thermal reduction of methyl vio- 
logen in alkaline solution; (5) formation of dihydrogen from re- 
duced methyl viologen; and (6) photophysics of Cr(III)-polypyridyl 
complexes. 


aia in a particulate chlorophyll model — 

system. 
Seely, G.R.; Seathilathipan V. (Battelle-Charles F. Ketter- 
ing Research Lab., Yellow Spri OH (USA)). 1983. Con- 
tract AC02-82ER12039. 12p. (CONF-830622—29). NTIS, 
PC A02/MF AOl1; 1; GPO . File Number DE85007023. 
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-From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The success of photosynthesis as an energy-conversion proc- 
ess is largely owing to the manner in which the light-gathering and 
reaction center pigments are arranged within the thylakoid mem- 
brane. A particularly important condition in the construction of 
model systems based on these pigments is the need to avoid 
quenching of fluorescence until useful electron transfer takes place. 
In the model system under investigation, concentration quenching 
of chlorophyll is prevented by embedding the pigment molecules, 
along with certain amphiphiles, in the viscous hydrocarbon surface 
layer of swollen particles of polyethylene. Triplet state photoreacti- 
vity of chlorophyll on these particles can readily be demonstrated. 
Quinones such as Vitamin K; do not quench the fluorescence of 
chlorophyll even when incorporated at high concentration in the 
particles. But specially made amphiphiles, containing an amide 
group to ligate the Mg of chlorophyll, and a reducible group such 
as quinone, quench the fluorescence even at modest concentrations. 
The photochemistry of these systems is under investigation. 6 refer- 


ences, 3 figures. 


16741 Photochemical transformations of 1-pyrazolyl-cis- 
1,2-dibenzoylalkenes: a laser flash photolysis investigation. 
Lohray, B.B.; Kumar, C.V.; Das, P.K.; George, M.V. 
(Univ. of Notre Dame, IN). Journal of Organic Chemistry; 
49: No. 24, 4647-4656(30 Nov 1984). 

Photorearrangement of several pyrazolyl-cis-1,2-dibenzoylal- 
kenes are reported. For some of the compounds, photolysis in ben- 
zene gave a mixture of butenoic acid and tetrahydroisoquinoline, 
whereas in methanol, a mixture of butenoic ester and tetrahydroiso- 
quinoline is formed. Laser flash photolysis of some of the com- 
pounds in benzene and methanol led to (a) the formation of short- 
lived transients (= 20ns), absorbing in the spectral region 400- 
500nm and assigned as the triplets of the photolyzed compounds, 
(b) pronounced end-or-pulse bleaching in the region of ground-state 
absorption (300-380nm), (c) formation of oxygen-insensitive tran- 
sients, characterized by dual maxima at ~ 400 and ~ 600nm, and 
(d) growth (oxygen insensitive) of a methanol adduct with absorp- 
tion maxima at 370-390nm in methanol and benzene plus methanol 
(0.5-5M) mixtures. Triplet sensitization studies using pulse-generated 
and y-radiolytically generated biphenyl triplet photolysis suggest 
that the formation of the 400/600-nm species is triplet mediated 
while the methanol related reaction as well as the phototransforma- 
tion leading to the butenoic acid ester derivatives occurs via inter- 
mediates from the triplet state. The 400/600-nm species is attributed 
to a zwitterion, and the methanol growth species is attributed to the 
reaction of a ketene with the alcohol. 


16742 Observation of high vibrational excitation in HCN 
molecules produced from 193 nm photolysis of 1,3,5-triazine. 
Goates, S.R.; Chu, J.O.; Flynn, G.W. (Department of 
Chemistry and Columbia Radiation Laboratory, Columbia 
University, New York, New York 10027). Journal of Chemi- 
cal Physics; 81: No. 10, 4521-4525(15 Nov 1984). Contract 
AC02-78ER04940. 

Infrared emission from the v2 bending mode and v3 C—H 
stretching mode of HCN have been observed following 193 nm 
pulsed excimer laser photolysis of 1,3,5-triazine. Using a simple har- 
monic oscillator analysis, the number of v2 bending quanta pro- 
duced in HCN from photolysis of sym-triazine was found to be 70 
times larger than the number of vs C—H stretching quanta. The 
combination of a high density of bending vibrational states in HCN 
and favorable geometry changes which occur in going from 1,3,5- 
triazine to three HCN molecules, appear to give an unusually pure 
distribution which maximizes vibrational energy in the HCN bend- 
ing mode. 


16743 Photophysical effects of metal-carbon o bonds in 
ortho-metalated complexes of Ir(III) and Rh(IID. Sprouse, S.; 
King, K.A.; Spellane, P.J.; Watts, R.J. (Univ. of California, 
Santa Barbara). Journal of the American Chemical Society; 
106: No. 22, 6647-6653(31 Oct 1984). Contract AT03- 
78ER70277. 

Dichloro-bridged dimers of the type [M(L)2Cll2, where L is 
2-phenylpyridine (ppy) or benzo[h]quinoline (bzq) and M is Rh(III) 
or Ir(III), have been characterized by **C and ‘H NMR spectros- 
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copies and by absorption and emission The NMR 
results confirm previous formulations of the complexes as dichloro- 
bridged ortho-metalated dimers in halocarbon solvents but indicate 
that they are cleaved to monomeric species of the type M(L),CIS 
in ligating solvents such as dimethylformamide (S = solvent). The 
absorption spectra of each of the complexes contain several low- 
energy bands which are assigned as metal-to-ligand charge-transfer 
(MLCT) transitions. All four of the dimers emit light following 
photoexcitation of their glassy solutions at 77 K. Their emission 
spectra and lifetimes lead to assignments of their emitting states as 
intraligand for the Rh(III) dimers and MLCT for the Ir(III) dimers. 
The Ir(III) dimers are also found to emit light following excitation 
at 295 K in deaerated dichloromethane. No emission is seen from 
the Rh(III) dimers under these conditions. Comparison of these re- 
sults with previous results from studies of similar Rh(III) and Ir(III) 
complexes of 2,2'-bipyridine (bpy) and 1 ,10-phenanthroline (phen) 
indicates that the ortho-metalated ligands 

than bpy and phen in the spectrochemical 

ing the energy of ligand field excited states in their complexes, rela- 
tive to similar bpy and phen species, they induce lower energy 
charge-transfer transitions. These effects are consistent with the 
synergistic function of the ortho-metalated ligands as both strong o 
donors and 7 acceptors. 


16744 Photochemistry of 9,10-anthraquinone-2-sulfonate 
in solution. Part 2. Effects of anions; quenching vs. 
radical formation at moderate and high anion concentrations. 
Loeff, I.; Treinin, A.; Linschitz, H. (Hebrew Univ. of Jeru- 
salem, Israel). Journal of Physical Chemistry; 88: No. 21, 
4931-4937(11 Oct 1984). Contract AC02-76ER03117. 

The chemical aspects of the interactions between excited 
9,10-anthraquinone-2-sulfonate (AQS) and various inorganic anions 
are examined. The anions which quench triplet AQS can be divided 
into two groups: Cl-, Br-, IX and NCS~ (group I) photoreduce 
AQS to AQS™ radical anion only at concentrations higher than that 
required for complete triplet quenching. The effect increases with 
concentration and passes through a maximum, with highest quan- 
tum yields of radical formation reaching ~ 1 for Cl” and NCS"; on 
the other hand, NO.~, SO3*", and Ns~ (group II) give AQS™ in par- 
allel to triplet quenching. The nature of the high-concentration 
effect shown by group I is analyzed. Some results obtained with 
mixtures of anions support the conclusion that triplet AQS is also 
responsible for this effect, and it is suggested that triple exciplexes 
of the type *(AQS~.X2~) are involved. With this view and the re- 
cently proposed intraradical spin-orbit-coupling (IRSOC) model, a 
quantitative interpretation of the results is presented. 


16745 Laser photolysis studies on the rate constants of 
electron-transfer reactions of aromatic molecules in solution. 
Tsuchida, A.; Yamamoto, M.; Nishijima, Y. (Kyoto Univ., 
Yoshida, Japan). Journal of Physical Chemistry; 88: No. 21, 
5062-5064(11 Oct 1984). 

Absolute rate constants for electron-transfer reactions of aro- 
matic molecules in solution at room temperature have been studied 
by the nanosecond laser photolysis method. Holes or electrons of 
photochemically produced radical cations or anions were tranferred 
to second aromatic compounds. The decay of the ion radical donor 
and the rise in the amount of the ion radical acceptor for each 
donor and acceptor pair were observed at their absorption maxima, 
and the simulation of this rise and decay gave electron transfer rate 
constants. The relationship between these rate constants and the re- 
action free energy change showed that the electron transfer of 
highly exothermic reactions proceeds with a diffusion-controlled 
rate cosntant, which suggests that electron transfer occurs through 
some loose complex in solution. 


16746 Theoretical calculations of microwave _- - 
the triplet yield in photosynthetic reaction centers. fy tin 
Norris, J.R. (Argonne National Lab., IL). Chemical ysics 
Letters; 94: No. 1, 77-80(7 Jan 1983). Contract W-31-109- 
ENG-38. 

Calculations of the effects of a microwave field on the triplet 
quantum yield and the RYDMR (reaction yield detected magnetic 
resonance) spectrum of P/sup F/ are presented. It is found that the 
RYDMR spectrum is most intense for D < 10 J when the micro- 
wave field strength is about twice the strength of the electron ex- 


40 CHEMISTRY 
4005 Photochemistry 


change interaction. In addition, the linewidth of the RYDMR spec- 
trum at low power is caused mainly by lifetime broadening of the 
short-lived triplet. Measurements of the RYDMR spectrum should 
provide one width a more accurate and direct way of determining 
the lifetime of the P/sup F/ state and the strength of exchange and 
dipolar interactions as compared to the study of triplet quantum 
yield at low static magnetic field. 


16747 Mechanistic aspects of 1,4-dicyanonaphthalene-sen- 
sitized of aryl glycopyranosides. Davis, 
H.F.; Das, P.K.; Griffin, G.W.; Timpa, J.D. (Univ. of Notre 
Dame, IN). Journal of Organic Chemistry; 48: No. 2, 5256- 
5259(1983). 

Steady-state irradiation of phenyl glycopyranosides under 
conditions of photosensitization (electron transfer) by 1,4-dicyanon- 
aphthalene (DCN) leads to the formation of the corresponding 
monosaccharides (or their methyl derivatives, if methanol is present 
in the solvent). Mechanistic aspects of this photoreaction have been 
examined by steady-state fluorescence quenching measurements and 
337.1-nm laser flash photolysis. Formation of the DCN radical 
anion (with yields of 0.18 to 0.35 5/sub ion/) as well as the DCN 
triplet (with yields of 0.14 to 0.27 5/sub T/) is observed as a result 
of the electron-transfer quenching of the DCN singlet by phenyl 
glycopyranosides in acetonitrile and a methanol-acetonitrile (1:10) 
mixture. Phenoxy radical is also shown to be a transient photopro- 
duct in the latter solvent. Various features of the reaction scheme 
involving the fragmentation of electron-transfer-derived radical ca- 
tions of phenyl glycopyranosides into the phenoxy radical and car- 
bonium ions and possible roles of oxygen and methanol in enhanc- 
ing or inhibiting the yields are discussed. 


Photochemistry of transition-metal phthalocyan- 
ines. Analysis of the photochemical and photophysical proper- 
ties of the acido(phthalocyaninato)rhodium(II]) complexes. 
Ferraudi, G.; Muralidharan, S. (Univ. of Notre Dame, IN). 
Inorganic Chemistry; 22: No. 9, 1369-1374(1983). 

The ultraviolet photochemistry of the rhodium(III) phthalo- 
cyanines Rh(ph)((CH;sOH)X with X = Cl’, Br-, and I~ was investi- 
gated at different wavelengths. The same action spectrum for the 
photoinduced hydrogen abstraction was obtained for the three 
compounds. The photonic energy of the excitation is degraded in 
part by at short wavelengths, e.g. A/sub max/ ~ 420 nm. 
Such a violet emission, observed with phthalocyanines of Al(III), 
Rh(IID), Co(IIl), and Ru(I}), has been attributed to the relaxation of 
an upper *pipi* excited state. The emission spectra at 77 K exhibit- 
ed vibronic components with a separation between successive peaks 
Av = 1.3 x 10° cm™' A comparison between the excitation and 
action spectra shows the difference in the paths that populate the 
reactive npi* and upper emissive pipi* states. An investigation of 
the time dependence of the upper *pipi* emission and lowest *pipi* 
absorptions reveals the participation of triplet sublevels in the deg- 
radation of the excitation energy. The relationship between photoe- 
missive and photoreactive states is discussed. 40 references, 6 fig- 
ures, 2 tables. 


16749 Laser flash photolysis study of pyrene-1-aldehyde: 
photoreacti 


—— crossing efficiency, vity and triplet 
in various solvents. Kumar, C.V.; Chatto 
ra S.K.; Das, P.K. (Univ. of Notre Dame, IN). Pi oto- 
slams and Photobiology; 38: No. 2, 141-152(1983). 

Triplet- and singlet-related photoprocesses of pyrene-l-alde- 
hyde (PA) in various solvents have been investigated in detail using 
337.1 and 355 nm laser flash photolysis in conjunction with time- 
correlated determination of fluorescence lifetimes and steady-state 
photochemical and absorption-emission spectral measurements. In 
benzene, the lowest triplet of PA has a lifetime of about 50 us and 
displays the absorption maximum at 443 nm with a maximum ex- 
tinction coefficient of 21,000 M~' cm~4 the corresponding ketyl 
radical has a sharp absorption maximum at 428 nm. The quantum 
yields of lowest triplet occupation are high in nonprotic solvents, 
decrease in protic solvents (alcohols) as the polarity of the latter is 
increased, and maintain a complementary relationship with the 
quantum yields of fluorescence. Quantum yields of loss of PA due 
to photoreactions in some solvents have also been determined 
under conditions of steady irradiation at 366 nm; quantum yields of 
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loss of PA is in the range 0.1-0.2 in electron-rich olefinic solvents 
such as and tetramethylethylene. These results con- 
cerning fluorescence lifetimes, triplet lifetimes, quantum yields, 
quantum yields of fluorescence, and quantum yields of loss as well 
as the effects of 1,2,4-trimethoxybenzene and 2,5-dimethyl-2,4-hexa- 
diene as quenchers for fluorescence, triplet yield, and photochemis- 
try are discussed in the light of possible state orders for PA in polar 
and nonpolar environments. 


16750 Electronic excited state energy transfer, trapping 
by dimers and fluorescence in concentrated dye so- 
lutions: picosecond tt experiments. Lutz, D.R.; 
Nelson, K.A.; Gochanour, C.R.; Fayer, M.D. (Stanford 
Univ., CA). Chemical Physics (Amsterdam); 58: 325- 
334(1981). Contract AT03-79ER 10467. 

Picosecond transient grating experiments are used to exam- 
ine electronic excited state dynamics in concentrated dye solutions. 
A model based on radiationless excited state transport and trapping 
by dimers describes the phenomena responsible for fluorescence 
— The trapping rate constant is found to have a cubic con- 

. Rhodamine 6G dimer lifetimes in glycerol 
cud tiene! apo &59 yo end < 50 ps respectively. The difference 
arises due to the viscosity dependence of the dimer radiationless re- 
laxation rate. 


Electronic excited-state transport in random sys- 

fluorescence depolarization measure- 

ments. Final report. Gochanour, C.R.; Fayer, M.D. (Stan- 

ford Univ., CA). Journal of Physical Chemistry; 85: No. 14, 
1989-1994(1981). Contract AT03-79ER 10467. 

Electronic excited-state transport in a system composed of 
randomly distributed molecules, i.e., rhodamine 6G in glycerol, is 
experimentally investigated. Time-resolved fluorescence depolariza- 
tion measurements, which use a fluorescence mixing technique to 
give subnanosecond time resolution, provide a stringent test for the- 
oretical work on this subject. The results yield an Ro value of 50 A 
for R6G and confirm the results of the recent diagrammatic self- 
consistent theoretical method. Mean-square displacements and their 
time derivatives are reported. Energy transport is nondiffusive in 
the samples studied. 


16752 Electronic excited state energy transfer, 

by dimers and fluorescence q 

lutions: picosecond transient grating i 
Nelson, K.A.; Gochanour, C.R.; Fayer, M.D. (Stanford 
Univ., CA). Chemical Physics (Amsterdam); 58: 325- 
334(1981). Contract AT03-79ER 10467. 

Picosecond transient grating experiments are used to exam- 
ine electronic excited state dynamics in concentrated dye solutions. 
A model based on radiationless excited state transport and trapping 
by dimers describes the phenomena responsible for fluorescence 
quenching. The trapping rate constant is found to have a cubic con- 
centration dependence. Rhodamine 6G dimer lifetimes in glycerol 
and ethanol are 830 ps and < 50 ps respectively. The difference 
arises due to the viscosity dependence of the dimer radiationless re- 
laxation rate. 
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REFER ALSO TO CITATION(S) 15906, 16680, 16739, 16741 


16753 Steric effects on rates of dehalogenation of anion 
radicals derived from substituted nitrobenzyl halides. Norris, 
R.K.; Barker, S.D.; Neta, P. (Univ. of Sydney, Australia). 
Journal of the American Chemical Society; 106: No. 11, 3140- 
3144(30 May 1984). 

One-electron reduction of nitrobenzyl halides produces the 
anion radicals, which subsequently undergo dehalogenation to form 
nitrobenzyl radicals. The rate constants for these processes have 
been studied by pulse radiolysis in aqueous alcoholic solutions. a- 
Substitution with a methyl group increases the rate of dehalogena- 
tion by weakening the C-X bond. On the other hand, substitution 
with a tert-butyl group was found to decrease the rate of dehalo- 
genation considerably. Since the tert-butyl is not expected to in- 
crease the C-X bond dissociation energy, it is concluded that its 
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effect is a result of steric interaction, which rotates the C-X bond 
toward the ring plane and thus decreases the overlap between this 
bond the the ring a7 system and slows down the transfer of the 
electron. Other related compounds have also been examined. 


16754 Kinetics of the reaction of superoxide radical with 
Fe(II) complexes of EDTA, DETAPAC and HEDTA. 
Buettner, G.R.; Doherty, T.P.; Patterson, L.K. (Wabash 
Coll., Crawfordsville, IN). FEBS (Federation of {o 
Biochemical Societies) Letters; 158: No. 1, 143-146(Jul 1983). 

To gain an understanding of the mechanism by which the 
hydroxyl free radical can arise in superoxide generating systems 
and learn how different chelaters of iron can inhibit this reaction, a 
pulse radiolysis kinetic study of the reaction of O2” with 
Fe(IDEDTA, Fe(IIDHEDTA with a pH-dependent second-order 
rate constant having values of 1.9 X 10® mole™’ s~! and 7.6 X 10° 
mole~! s~! at pH 7, respectively. However, the rate constant for the 
reaction of O.~ with Fe(II)DETAPAC was found to be much 
slower, the upper limit for the rate constant being 10‘ mole™? s~4. 
These results in conjunction with spin-trapping experiments with 
Fe(INDEDTA, Fe(IDHEDTA and H2Os2 suggests that DETAPAC 
inhibits the formation of OH by slowing the reduction of Fe(III) to 
Fe(II) and not by inhibiting the Fenton reaction. 38 references, 1 
table. 


16755 Reduction and alkylation of cobalt(II) tetrakis(4- 
sulfonatophenyl)porphyrin in aqueous solutions. A kinetic 
spectrophotometric study. Baral, S.; Neta, P. (Univ. of Notre 

IN). Journal of Physical Chemistry; 


87: No. 9, 1502- 


The reactions of Co/sup II/TPPS (TPPS = tetrakis(4- 
sulfonatophenyl)prophyrin) with alkyl and hydroxyalkyl radicals 
have been studied by pulse radiolysis. The alkyl radicals undergo 
axial addition with rate constants of (1.2 to 1.9) x 10° M7!s~! to 
form R-Co/sup III/TPPS complexes which either are stable (R = 
CHs) or undergo decomposition R = CH(CHs)) to Co/sup I/ 
TPPS and an olefin via a 8-proton elimination mechanism (ki = 
0.3 s~! at pH 8 and 3 s~! at pH 13). The hydroxyalkyl radicals also 
form R-Co/sup III/TPPS with rate constants of (1.1 to 1.2) x 10° 
M~‘!s~1. These adducts undergo heterolytic cleavage of the cobalt- 
carbon bond to form Co/sup I/TPPS and a carbonyl compound, 
with rate constants of 3.6 x 10?s~!(R = CH2OH) and 6.2 x 10s"? 
(R = C(OH)(CHs):). The radicals (CHs)2CO- and CO.~ reduce 
CO/sup II/TPPS to Co/sup I/TPPS by an outer-sphere mecha- 
nism with rate constants 7 x 10° and 2 x 10° M~!s~', respectively. 
Co/sup I/TPPS is oxidized to CHsCo/sup III/TPPS by CHsI (ke 
= 3 x 105 M~'s~"*) and to Co/sup II/TPPS (probably through in- 
termediate formation of Co/sup III/TPPS) by N2O (ke = 3 x 10? 
M~' s~*). The reactivities of the present systems have been com- 
pared with those of other models suggested for vitamin Bis like co- 
baloximes, cobalamins, and other macrocyclic Co/sup II/ complex- 
es. 36 references, 6 figures, 1 table. 


4007 Radiochemistry And Nuclear Chemistry 
REFER ALSO TO CITATION(S) 15747, 16642, 16702 


16756 (DOUNREAY-TRANS—944) Determination of 
the diffusion coefficients of uranyl nitrate in aqueous and or- 
ganic media by the porous diaphragm method. Chierice, G.O. 
Translated from Publicacao IEA ; No. 361, 1-6(Nov 1984). 
8p. NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE85901052. DE85901052 

This paper presents a study on the determination of uranyl 
nitrate diffusion coefficients in organic and aqueous media using the 
porous diaphragm method, which is the simplest among the static 
methods. The diffusion coefficient is one of the parameters neces- 
sary for obtaining the exponential coefficients of extraction con- 
tained in the expression for calculating the H.T.U. (Height of 
Transfer Unit) when operating in continuous organic phase. The 
organic phase used was n-tributyl phosphate (TBP) and varsol in 
proportions of 35% and 65% respectively. After each experiment in 
this system, the uranium content existing in each compartment was 
determined by spectrophotometry, and the quantities contained in 
the aqueous phases were determined by volumetric titration. The 
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uranyl ion diffusion coefficient was found to be two and a half 
times less in an organic medium than in an aqueous one. This was 
attributed to the greater interactions of uranyl ions in an organic 
medium than in an aqueous one. 7 references, 1 figure, 3 tables. 


16757 Synthesis and characterization of crystalline phos- 
phates of thorium, uranium and neptunium. Bamberger, C.E.; 
Haire, R.G.; Begun, G.M.; Hellwege, H.E. (Oak Ridge Na- 
tional Lab., "TN (USA)). Journal of the Less-Common Metals; 
102: No. 2, 179-186(Oct 1984). 

The high temperature synthesis and stability of phosphates of 
thorium, uranium and neptunium have been studied by Raman 
spectroscopy, X-ray diffraction and chemical analyses. For these 
actinides, the only orthophosphate Ans(PO,)s (An = actinide) that 
could be prepared was thorium orthophosphate. The high tempera- 
ture (a, cubic) forms of all three metal pyrophosphates were syn- 
thesized. For the oxypyrophosphate compounds (AnO),P20;, only 
the thorium compound was not obtained, and (NpO),P2O;, is re- 
ported here for the first time. The results of these studies are dis- 
cussed and compared with published data on actinide phosphates. 


16758 Chemistry of positron emitting nucleogenic (hot) 
atoms with regard to preparation of labelled compounds of 
practical utility. Ferrieri, R.A.; Wolf, A.P. (Brookhaven Na- 
tional Lab., Upton, NY). Radiochimica Acta; 34: 69-83(1983). 
Contract AC02-76CH00016. 

An understanding of the chemistry of nucleogenic (hot) 
atoms has led to the practical preparation of a wide variety of 
simple precursors used in the syntheses of more complex labelled 
compounds used in biological and medical research and application. 
The hot atom chemistry of carbon-11, nitrogen-13, oxygen-15 and 
fluorine-18 is presented in the context of the constraints demanded 
by the need for labelled compounds for animal and human use. 


16759 Reactions with aromatic compounds of recoiling 
bromine atoms formed from the *° 77Kr — ” "Br transfor- 
mations. Liquid-phase reactions. Moerlein, S.M.; Welch, 
M.J.; Wolf, A.P. (Washin Ca" Univ. School of Medicine, St. 
Louis, MO). Journal of the American Chemical Society; 105: 
No. I 16, 5418-5428(1983). Contract AC02-77EV04318. 

Bromine atoms produced via the "Kr(EC electron- 
capture)"*Br and ™’Kr(8*/EC)"Br transformations were reacted 
with simple benzenoid compounds in the liquid phase. For both 
™%Kr and "Kr, bromodeprotonation resulted in a reactivity con- 
stant rho* ~ -0.6, with higher yields for Br. Whereas bromode- 
protonation was hypothesized to occur via formation of a product- 
determining o-complex by radical bromine species, ipso substitution 
was described in terms of a two-step addition-elimination mecha- 
nism in which bond breakage is product determining. While radical 
bromine species are probably involved in substituent displacements 
from monosubstituted arenes, polysubstituted aromatic compounds 
activated to nucleophilic attack were shown to involve an addition- 
al nucleophilic reaction pathway. 73 references, 10 figures, 12 
tables. 


16760 Solvent-extraction complexes of the uranyl ion. 2. 

and molecular structures of catena-bis(:-di-n-butyl 
phosphato-O,O’)dioxouranium(VI) and bis(j:-di-n-butyl phos- 
phato-O, 0’ )bis[ (nitrato)(tri-n-butylphosphine 
oxide)dioxouranium(VI)). Burns, J.H. (Oak Ridge National 
Lab., TN). Inorganic Chemistry; 22: No. 8, 1174-1178(1983). 
Contract W-7405-ENG-26. 

Two complexes of the uranyl ion with organophosphus ex- 
tractants have been analyzed by single-crystal x-ray diffraction 
methods. A polymeric complex, UO2[(CsHs)2PO.h, is formed with 
dibutylphosphoric acid; and with a mixture of this acid and tribu- 
tylphosphine oxide a dimeric complex having the composition 
(UO.[(C4Ho)2POx][(CsHs)sPOJNOs)2 is formed. The first of these is 
Trinclinic, P1, with a = 8.402 (6) A, b = 15.648 (9) A, c = 5.385 
(3) A, a = 99.46 (4)°, B = 98.51 (4)°, y = 70.44 (3)°, and Z = 1; 
the second is also triclinic, P1, with a = 13.510 (6) A, b = 13.741 
(©) A, c = 10.055 (4) A, a = 121.32 (2), B = 100.28 (3)° y = 
80.00 (4)°, and Z = 1 (dimer). In each structure, pairs of linear 
uranyl ions are bridged by two dibutyl phosphate ions. In one case 
the bridging is repeated indefinitely to form a polymer, and each 
uranyl ion has four O atoms about its equator. The other structure 
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is dimeric, and the chain is terminated by NO3~ ions and phosphine 
oxide molecules at the equators of the uranyl ions. 26 references, 4 
figures, 5 tables. 
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16761 (N—84-33536) Effect of gravity on halogenated 
hydrocarbon flame retardant effectiveness. Ronney, P.D. 
(National Aeronautics and S Administration, Cleveland, 
OH (USA). Lewis Ramu Center). 1984. 14p. (NASA- 
TM—83761; E—2251; CONF-8410218—1). NTIS, PC A02/ 
MF AOl. 

From 35. congress of the International Astronautical Federa- 
tion; Lausanne, Switzerland (7 Oct 1984). 

Flammability limits, burning velocities, and minimum igni- 
tion energies under initially quiescent conditions were measured for 
stoichiometric and fuel-lean methane-, ethane-, and propane-air mix- 
tures containing varying concentrations of Halon 1301. The charac- 
teristics of near-limit flames were strongly affected by fuel type but 
not Halon concentration. The conclusions were that the mechanism 
of the flammability limits was affected by fuel type but not Halon 
concentration, that the zero-g flammability limit is probably related 
to a stability criterion which is affected mostly by the molecular 
diffusion characteristics of the reactant gases and is mostly inde- 
pendent of chemical kinetics, and that the one-g upward flammabil- 
ity and ignition limits provide adequate criteria for safety at one-g 
and zero-g for both uninhibited and inhibited mixtures. 


16762 (NP—5770151) Final report of the research pro- 
gram: ‘Ionization and flame structure’. Leuckel, W. (Karls- 
ruhe Univ. (T.H.) (Germany, F.R.). Engler-Bunte-Inst. Ber- 
eich 3 - Feuerungstechnik). 1983. 95p. (In German). NTIS 
(US Sales Only), PC A0O5/MF A0Ol. File Number 
DE85770151. 

To analyze the structure of turbulent flames, ionisation and 
temperature measurements were carried out in laminar and turbu- 
lent premixing flames and in a turbulent diffusion flame. Measure- 
ments using an ionisation double probe in a turbulent diffusion 
flame showed that flame fronts move against the flow direction 
near the flame axis and with the flame direction near the flame 
edge. The fact that the difference between the flow and the flame 
front velocity is much higher than the laminar flame front velocity 
suggests a correlation between the flow velocity and the occur- 
rence of flame fronts. 


16763 (NP—5770158) Measurement of velocity and tur- 
bulence of enclosed diffusion flames by laser doppler anemo- 
metry. Hartmann, V. (Stuttgart Univ. (Germany, F.R.). Fa- 
kultaet 5 - Energietechnik). 18 Oct 1983. 146p. (In German). 
NTIS (US Sales Only), PC A0O7/MF A0Ol1. File Number 
DE85770158. 

Velocity and turbulence fields are described for enclosed 
concentric air flows and concentric natural gas diffusion flames. 
The aim of this study is to present experimental data for the devel- 
opment and the test of turbulence models to allow for a mathemati- 
cal description of flow processes in technical turbulent flames. The 
measurements have been performed in back-scattering in order to 
minimize the influence of local refraction fluctuations. 


16764 Activation energy for soot formation by C2-hydro- 
carbon/air flames. Warchol, J.J.; Reuther, J.J. (Fuels and 
Combustion Laboratory, The Pennsylvania State, Universi- 
ty, University Park, PA). Fuel; 63: No. 11, 1491-1493(Nov 
1984). 


Engineering design and computer models in combustion 
often require data on the temperature dependence of the non-equi- 
librium, rate-controlled process of soot formation. Global apparent 
activation energies usually satisfy these needs in operational reac- 
tion kinetics, but they are not understood. A review of the combus- 
tion literature revealed that methods for determining the apparent 
global activation energy for combustion and soot formation are 
often rather involved and typically yield results with large uncer- 
tainties. The objective of the paper is to introduce and demonstrate 
a straightforward and more precise procedure for determining the 
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pseudo-activation energy for soot formation. The method is based 
on the measurement of flame temperature and generates a result 
with a factor of 10 better precision. The new procedure has been 
demonstrated for soot formation by Cahydrocarbon/air flames. 


16765 Pyrolysis of n-tetradecane in free droplet vaporiza- 
tion. Vranos, A.; Liscinsky, D.S. (United Technologies Re- 
search Center, East Hartford, CT). Combustion Science and 

: 145-160(Aug 1984). Contract AC22- 


In the present laminar flow furnace study of n-tetradecane 
pyrolysis in free droplet vaporization, furnace exhaust products 
were sampled as a function of furnace temperature, process gas 
flow rate, and droplet spacing. The primary decomposition prod- 
ucts from the vaporizing droplets are C(1)-C(4) light gases, ben- 
zene, polycyclic aromatic hydrocarbons (PAH), and soot. PAH 
reaches a maximum concentration before significant soot formation 
occurs. Product distributions, especially of PAH, are a function of 
droplet ing. The activation energy for soot formation is about 
35 kcal/mol in the 1000-1400 C range. 10 references. 


ic study of a laminar flame in a 
Karman vortex street. Hertzberg, J.R.; Namazian, M.; 
Talbot, L. (Univ. of California, Berkeley). Combustion Sci- 
ence and Technology; 38: 205-216(Aug 1984). 

An optical study of the interaction of a laminar, premixed, 
rod stabilized flame and a Karman vortex street has been per- 
formed. The technique used was laser tomography, in which the 
unburned gases are seeded with a silicone oil spray and then illumi- 
nated with a sheet of laser light. The oil spray evaporates and dis- 
appears in passing through the flame, making possible the high 
speed cinematography of the structure of the flame sheet. The 
wavelength and frequency of the perturbed flame motion is found 
to correspond closely to that of the vortex street, allowing a simle 
phenomenological explanation of the cyclic behavior of the flame. 
12 references. 


16767 Mass spectrometric study of the high temperature 
chemistry of benzene. Smith, R.D.; Johnson, A.L. (Pacific 
Northwest Lab., Richland, WA). Combustion and Flame; 51: 
1-22(1983). Contract AC06-76RL01830. 

The high temperature pyrolysis of benzene was studied by 
monitoring the gas phase species flowing from a Knudsen reaction 
cell using modulated molecular beam mass spectrometry. The py- 
rolysis was studied at temperatures up to 1900°C and pressures to 5 
Torr. At low pressures hydrogen and carbonaceous deposits (soot) 
on the reaction cell wall were the dominant products. The disap- 
pearance of benzene at the low pressure limit was found to have an 
apparent activation energy of 82 +- 5 kcal/mole. The rate of 
carbon formation was determined indirectly from the difference be- 
tween carbon from benzene flow into the reactor and products 
leaving the reactor, and good agreement was noted for carbon re- 
covered from the reactor for extended experiments at 1600°C. 
Carbon deposition is most efficient at low pressures; carbon deposi- 
tion increases with pressure but the fraction of deposited carbon de- 
creases as gas phase reactions become important. At higher pres- 
sures, where gas phase reactions dominate, C,He, C,He, CeHe, 
CeHe, Ci2Hio, Ci2Hs, He, and carbon were the major products. The 
results suggest that the pyrolysis of benzene primarily involves the 
reaction of an excited benzene molecule to form a Ci2Hi2 interme- 
diate which decomposes to yield C:2Hio and other products. Iso- 
topic exchange in CsHe-D2 and CsHs-CsDe mixtures occurs at the 
same tem: as biomolecular reaction. At temperatures greater 
than 1100°C more direct processes involving CsH, appear to con- 
tribute. The pyrolysis occurs primarily by molecular processes, pos- 
sibly due to the effects of wall-related reactions. 41 references, 16 
figures, 1 table. 


16768 Spectroscopic studies of the helium-acetylene 
flame. Winicur, D.H.; Hardwick, J.L.; Murphy, S.N. (Univ. 
of Notre Dame, IN). Combustion and Flame; 53: 93- 
102(1983). 

The products of the electronically excited, metastable He/ 
sup */ + C.He diffusion flame reaction, using a dc discharge diffu- 
sion flame technique, are C,/sup */, CH/sup */, H/sup */, C/sup 
*/, and possibly C,H/sup */ or :C=CHse (vinylidene). The primary 
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reactions observed in the flame are He/sup */ + C:H2 — C:/sup 
*/ + H/sup */ + H + He and He/sup */ + C:H2 — CH/sup */ 
+ CH + He. This flame produces an extremely bright source of 
C, emission over the entire optical range. The translational and ro- 
tational temperatures in the flame are equal to each other with an 
average value of 1100 +/- 300 K. Secondary reactions in the flame 
produce several dense bands in the red which are likely due to 
soot-forming precursor molecules. 


16769 Benzene pyrolysis and soot formation at high tem- 
peratures. Udseth, H.R.; Johnson, A.L.; Smith, R.D. (Pacif- 
ic Northwest Lab., Richland, WA). International Journal of 
Mass Spectrometry and Ion Physics; 47: 63-66(1983). 

Benzene was pyrolized at high temperatures (up to 1900°C) 
in a Knudsen cell and at pressures from 10~* torr to 5 torr. The 
products are examined using a modulated beam mass spectrometer. 
Concentration profiles are given for all important gas phase prod- 
ucts as a function of temperature at fixed flow into the cell. The 
results suggest that at the higher pressures the pyrolysis process is 
bimolecular involving the reaction of an excited benzene molecule 
with benzene at low temperatures and goes over to a more direct 
process above 1200°C. At low pressures soot and hydrogen are the 
dominant products. 5 references, 3 figures. 
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16770 (HEDL-SA—3158-FP) Creep ratcheting simplified 
methods experience from structural design of elevated temper- 
ature components. Severud, L.K. (Westinghouse Hanford 
Co., Richland, WA (USA)). 1984. Contract AC06- 
76FF02170. 1lp. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85007433. 

During the last decade, advancements in inelastic analysis 
methods for evaluating elevated temperature structural response 
have been considerable. Still, the desire to use simplified, less- 
costly, and easier-to-understand analysis methods for design remains 
very high. Past activities, using both detailed inelastic and simpli- 
fied methods, have been very productive. It is instructive to view 
some of the lessons learned, to assess the technology status, and to 
provide guidance and identify development needs for future appli- 
cations. Experience in use of simplified methods and some compari- 
son to results from detailed inelastic solutions are surveyed. Guid- 
ance on inappropriate use is also provided as well as identification 
of domains of applicability for proper use of the various retacheting 
simplified methods. 


16771 (SAND—84-1143C) Accurate representation of 
large strain non-proportional plastic flow in ductile materials. 
Krieg, R.D.; Key, S.W. (Sandia National Labs., Albuquer- 
ue, NM (USA); RE/SPEC, Inc., Albuquerque, NM 
(USA). 1984. Contract AC04-76DP00789. 15p. (CONF- 
841201—29). NTIS, PC A02/MF A0Ol; 1; GPO Dep. File 
Number DE85007106. 
From ASME winter annual meeting; New Orleans, LA, 
USA (9 Dec 1984). 
The plastic work W/sub p/ or effective plastic strain €/sub 
p/ is often used as an independent variable in isotopic hardening 
plasticity to define a plastic hardening modulus H(€/sub p/) or anti 
H(W/sub p). For kinematic hardening behavior, the scalar eta = a 
. €/«, which is the inner product between the current center of the 
loading surface a and the loading surface gradient € normalized 
with the radius of the loading surface x, is a more meaningful pa- 
rameter. Here, a plasticity model is defined with the usual isotopic 
hardening H/sub k/(é/sub p/) plus an additional kinematic harden- 
ing H/sub a/(eta). An exponential form of H/sub a/(eta) is sug- 
gested and the behavior of the resulting model including an isotrop- 
ic term is shown. The behavior is very similar to the two surface 
plasticity models. It shows no cross effect hardening, a gentle knee 
in the stress-strain curve and a realistic Bauschinger effect. In con- 
trast to the two surface models, however, a numerical solution pro- 
cedure has been developed for this model which is accurate, trou- 
ble free, and is reasonably economical. A sample result is demon- 
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strated with the dynamic finite element code HONDO III. A data 
fitting method is outlined for the case where only kinematic hard- 
ening is present. It appears that a more powerful, least square pro- 
gram will be needed for data reduction if isotropic hardening is 
known to be present. 


16772 (UCID—20338) GEMINI: a computer program for 
two and three dimensional linear static, and seismic structural 
analysis, CDC 7600 version. Murray, R.C. (Lawrence Liver- 
more National Lab., CA (USA)). Oct 1984. Contract W- 
7405-ENG-48. 156p. NTIS, PC A08/MF AOI; 1; GPO Dep. 
File Number DE85007496. 

GEMINI is a computer program developed at the Lawrence 
Livermore National Laboratory for the calculation of static and dy- 
namic response of linear elastic structures by the finite element 
method. GEMINI has evolved from SAPIV, a program developed 
at U.C. Berkeley by Bathe, Wilson, and Peterson [1974], SAP4, a 
modified and extended version of SAPIV implemented at the Law- 
rence Livermore National Laboratory by Sackett [1979], and 
MODSAP, another modified and extended version of SAPIV by 
Johnson [1978]. Numerous user requests for extended capability, ad- 
vances in element technology, and major algorithmic improvements 
in solution methodology occurring in the last few years have lead 
to the need and development of GEMINI. This program is intend- 
ed to replace SAP4 at LLNL and to become the focal point here 
for linear static and seismic structural analysis and future software 
development in the structures area. GEMINI is written in standard 
FORTRAN with a modular format. It is written to allow new and 
complete algorithmic packages such as equation solvers, eigenvalue 
routines, and modal analysis techniques to be implemented and 
evaluated conveniently. GEMINI is compatible with the LLNL 
CDC7600's computers. 


(UCID—20339) Control of a flexible beam. Gavel, 

D.T.; Woo, H.H. (Lawrence Livermore National Lab., CA 

(USA)). 7 Jan 1985. Contract W-7405-ENG-48. 21p. NTIS, 

PC A02/MF AO1; 1; GPO Dep. File Number DE85007243. 

The shape of a flexible beam can be controlled by providing 

a torque at one point along the beam, so long as reliable measure- 

ments of the displacement of the beam along its length are avail- 

able. This report develops a state space model ad describes the 

strategy for control of a simple homogeneous beam structure, with 
some pointwise lumped masses. 


16774 (UCID—30200-83-3) SPRING: helical 


spring 
design software for microcomputers. Comfort, W.J. III. 


(Lawrence Livermore National Lab., CA (USA)). 7 
1984. Contract W-7405-ENG-48. 35p. NTIS, PC A03 
A01; GPO Dep. File Number DE85006200. 

SPRING is an interactive microcomputer program that has 
been developed for use in designing helical compression, extension, 
and torsion springs. It is designed to provide only those design op- 
tions for which no design constraints are violated. Five standard 
spring materials may be chosen. Fatigue models for both torsion 
and bending are included. Ten examples of results using SPRING 
are given, followed by the program listing. (LEW) 


16775 (UCID—30200-83-8) SHAFT: interactive shaft 
design program. Cook, T.A. (Lawrence Livermore National 
Lab., CA (USA)). 20 Dec 1984. Contract W-7405-ENG-48. 
69p. NTIS, PC A04/MF A01l; GPO Dep. File Number 
DE85007333. 

SHAFT is an interactive program to calculate shaft diame- 
ter, at one or more critical points on a steel shaft, required for 
proper operation in accordance with user-specified design criteria. 
The user also selects one of four different failure criteria for use by 
the program: Soderberg, Modified Goodman, Gerber parabolic, or 
Quadratic. As a first step, SHAFT calculates the bearing loads 
using the design approach given in Shigley and Mitchell's Mechani- 
cal Engineering Design. For systems without a graphics capability, 
SHAFT gives the user hard copy printout options for the final 
input and again for the computed final design parameters. An op- 
tional display (available for systems with a graphics package) shows 
the diagrams for moment, torque, | and axial force along the length 
of the shaft. By observing these the user can choose the 
points on the shaft for which the diameter is critical. 
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= ALSO TO CITATION(S) 16186, 16187, 16339, 16885, 16887, 17680, 


Dende Car on pulses on a 203-mm 

gun. Kansas City, MO 

(USA)). Feb 1985. ane ACOL) 1DP00613. 30p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE85007593. 

An air gun that incorporates a fast-opening valve, a metering 
pin, and exhaust ports for controlling ihe shape of the acceleration 
pulse on a 203-mm-diameter projectile has been developed. The fea- 
sibility for using the device for producing symmetric acceleration 
pulses suitable for high-velocity shock testing has been established. 
Also, an 11-m deceleration tube designed for stopping the projectile 
in a controlled manner, using pneumatic brakes, has been success- 
fully tested. The air gun was used to perform shock testing on tool- 
made sample battery actuators. The shock requirement was a 2000/ 
3500 g’s haversine pulse with a 3 ms minimum duration at the 1000 
g level. Design and operation of the device and methods used to 
produce approximate haversine pulse shapes of up to 4000 g’s, 8 ms 
are discussed. 


16777 (BDX—613-3174) Biodegradation of waste coolant 
fluid. Final report. Young, D.A. (Bendix Corp., Kansas City, 
MO (USA)). Jan 1985. Contract AC04-7 DP00613. 19p. 

A02/MF A0Ol; GPO Dep. File Number 
DE85005793. 


Operation of a pilot aerobic digester for 2 years demonstrat- 
ed that waste coolant used in metal-cutting operations could be bio- 
logically degraded. Chemical oxygen demand levels discharging 
from the digester were reduced to less than 2% of the feedstock. 
Waste coolant from three separate sources was used. The study in- 
dicated that application of a commercial digester to Bendix waste 
disposal methods could save thousands of dollars now spent for 
hauling waste offsite. 


16778 (DOE/AL/27864—1-Vol.1) Broad technical and 
professional nuclear assistance support - Work Order No. 1: 
Recommendations for proposed dunnage for the TRUPACT-I 
shipments of TRU waste. Volume I. (Engineering Analysis 
and Test Co., Santa Monica, CA (USA)). Jan 1985. Com 
tract AC04-84A.L27864. 65p. NTIS, PC A04/MF AO; 1; 
GPO Dep. File Number DE85006592. 

This document presents the results of a study performed to 
evaluate the applicability of dunnage material for the load secur- 
ance of TRU containers internal to the TRUPACT-I cavity. Dun- 
nage was investigated for this purpose as were the use of tie-downs 
and blocking. 


16779 (DOE/AL/27864—1-Vol.2) Broad technical and 
professional nuclear assistance support - Work Order No. 1: 
Recommendations for proposed dunnage for the TRUPACT-I 
shipments of TRU waste. Volume II. Stress analysis. 
neering Analysis and Test Co., Santa Monica, CA (say, 
Jan 1985. Contract AC04-84AL27864. 164p. NTIS, 
A08/MF AO1; 1; GPO Dep. File Number DE85006593. 

A static load structural analysis of various methods for 
TRUPACT-1 cargo restraint was performed. The analysis presup- 
poses nine TRUPACT-1 full capacity cargo configurations based 
on specified geometrical or weight limitations. The methods ana- 
lyzed include tie-downs, steel and wood blocking and four dunnage 
materials (honeycomb cardboard, polystyrene, polyethylene and air 
bags). Each assumed restraint application is illustrated and its re- 
straint capacity is determined in units of g’s (gravitational accelera- 
tions; 32.2 ft/sec”). Cargo restraint systems interface with the 
TRUPACT-1 are analyzed based on simplifying models of the 
roller floor and TRUPACT-1 liner. 


16780 (DOE/CE/15129—T1) Wobbling tube desalination 
system. Final technical report. Li, Y.T. (Li (Y.T.) Engineer- 
ing, Inc., Lincoln, MA (USA)). Jul 1984. Contract FG01- 
82CE15129. 33p. NTIS, PC A03/MF AOl; 1; GPO Dep. 
File Number DE84015568. 





42 ENGINEERING 
4202 Facilities And Equipment 


A single tube vapor compression wobbling tube evaporator 
(WTE) was developed to establish a heat transfer coefficient about 
80% better than that of a vertical tube evaporator. The present 
grant was intended to complete the objective of the twelve tube 
system. Accomplishments reported include: performance improve- 
ment with the single tube testers; design, construction, and prelimi- 
nary testing of the 64-tube WTE; set up of the periphery equip- 
ment; and system analysis and study, including the implication for 
the heat transfer coefficient. Copies of two patents covering the dis- 
tillation apparatus are appended. (LEW) 


16781 (DOE/NASA—0030-1) Experimental Test Pro- 
gram for evaluation of solid lubricant coatings as applied to 
compliant fuel gas bearings to 315°C. Wagner, R.C. (Case 
Western Reserve Univ., Cleveland, OH (USA)). Jan 1985. 
Contract AI01-80CS50194. 53p. (NASA-CR—174837). 
NTIS, PC A04/MF AOl; GPO Dep. File Number 
DE85006579. 

An experimental apparatus and test procedure are developed 
to compare the performance of two solid lubricant coatings for air- 
lubricated compliant foil gas bearings in the temperature range of 
25°C to 315°C. Polyimide-bonded graphite fluoride (PBGF) and 
silicate-bonded graphite with cadmium oxide additive (SBGC) are 
tested extensively for durability and frictional characteristics. A 
partial arc bearing, constructed of Inconel X-750, is coated on the 
bore with one of these coatings. The solid lubricant protects the 
bearing and journal surfaces at times when sliding contact will 
occur. A journal made from A286 stainless steel is used. The foil is 
subjected to repeated start/stop cycles under a 14 KPa (2 psi) bear- 
ing unit loading. Sliding between the bearing and journal occurs 
during liftoff and coastdown at surface velocities not exceeding 6 
m/sec (3000 rpm). Testing continues until 9000 start/stop cycles are 
accumulated or high starting torque is present indicating coating 
failure. Failure is defined as sufficient metal to metal contact to 
cause surface damage. Performance comparisons reveal that al- 
though both coatings survive thousands of start/stop cycles, only 
the PBGF coated bearing achieves the specified 9000 start/stops. 
There is enough wear on the SBGC coated bearing to warrant ter- 
mination of the test prior to 9000 start/stop cycles due to coating 
failure. The frictional characteristics of the PBGF are better at the 
elevated temperatures than at lower temperatures: a marked in- 
crease in sliding friction occurs as the temperature decreases. The 
SBGC maintains relatively constant frictional characteristics inde- 
pendent of operating temperature. 


16782 (ECN—84-166) Production of single layer flat 
— theory and practice. Nammensma, P.A. (Netherlands 
Research Foundation, Petten). Nov 1984. 37p. (In 
Dene ). ECN, P.O. Box 1, 1755 ZG Petten, Netherlands. 
After a short introduction on different types of high super- 
conducting current capacity cables, the fabrication principle of 
stranded single-layer flattened cable or Rutherford cable is de- 
scribed. The rigid core, being an essential part in the fabrication of 
the cable, is treated extensively. A cable model which describes the 
relations of cable thickness, cable width, metal density and cabling 
angle is introduced. This model agrees well with values found in 
literature. First results are reported from the cable production unit. 
A Rutherford cable consisting of 20 strands or more can possess a 
metal density of 90%. Minimum cable thickness is 1.7 times the 
strand diameter. 


16783 (K/D—5400-Rev.1) Safety analysis manent for 
modified 30-inch UF. cylinder shipping package, DOT 

cation 21 PF-1. Revision 1. (Oak Ridge Gaseous Diffusion 
Plant, TN (USA)). 30 Mar 1983. Contract ACO05- 
840T21400. 15p. NTIS, PC A02/MF AOl; 1; GPO Dep. 
File Number DE85007595. 

The DOT specification 21 PF-1 overpack design was modi- 
fied to correct problems associated with moisture inleakage, absorp- 
tion by the insulation, reduction of maintenance costs, and exten- 
sion of service life. 
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16784 (KFK-PFT—76) Dimensional synthesis of plane 
linkages (MAKU). Dittrich, G.; ae, A. Goetting, W. 
Erich, A.; Preutenborbeck, M.; Zorn, G.; Geis, A. (Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Projekttraegerschaft Fertigungstechnik). Dec 1983. 239p. 
(In German). NTIS (US Sales Only), PC All/MF AOI. 
File Number DE85750757. 

This report includes a description of the computer program 
"MAKU’' (Masssynthese ebener Kurbelgetriebe), which resulted 
from the project CAD. An account is given of the methods used 
for solutions for the basic kinematic tasks in the dimensional synthe- 
sis of plane linkages and their transformations into building blocks 
of the computer program ‘MAKU’. A user manual gives some 
guidance for proper input and interpretation of the output. Some 
examples for demonstration application of the computer program to 
our industrial partner show how to reduce actual of ‘MAKU’ and 
prepare the data. Finally, there is a description of know how, 
which improved the performance and increased user acceptance. 


16785 (LA-UR—85-312) Microwave processing of lunar 
materials: potential applications. Meek, T.T.; Cocks, F.H.; 
Vaniman, D.T.; Wright, R.A. (Los Alamos National Lab., 
NM (USA); Duke Univ., Durham, NC (USA). Dept. of 
Mechanical Engineerin and Materials Science; Columbia 
Univ., New York (USA). Dept. of Engineering Mechanics). 


1984. "Contract W-7405-ENG 36. 18p. (CONF-8410230—2). 
GPO Dep. File Number 


NTIS, PC A02/MF AOI; 
DE85007223. 

From Lunar bases and space activities of the 21st century; 
Washington, DC, USA (29 Oct 1984). 

The microwave processing of lunar materials holds promise 
for the production of either water, oxygen, primary metals, or ce- 
ramic materials. Extra high frequency microwave (EHF) at be- 
tween 100 and 500 gigahertz have the potential for selective cou- 
pling to specific atomic species and a concomitant low energy re- 
quirement for the extraction of specific materials, such as oxygen, 
from lunar ores. The coupling of ultra high frequency (UHF) (e.g., 
2.45 gigahertz) microwave frequencies to hydrogen-oxygen bonds 
might enable the preferential and low energy cost removal (as H2O) 
of implanted protons from the sun or of adosrbed water which 
might be found in lunar dust in permanently shadowed polar areas. 
Microwave melting and selective phase melting of lunar materials 
could also be used either in the preparation of simplified ceramic 
geometries (e.g., bricks) with custom-tailored microstructures, or 
for the direct preparation of hermetic walls in underground struc- 
tures. Speculatively, the preparation of photovoltaic devices based 
on lunar materials, especially ilmenite, may be a potential use of 
microwave processing on the moon. Preliminary experiments on 
UHF melting of terrestrial basalt, basalt/ilmenite and mixtures 
show that microwave processing is feasible. 


16786 (NLR-MP—83046-U) Gas turbines: operational 
conditions, material selection and development. Mom, A.J.A. 
(Nationaal Lucht- en Ruimtevaartlaboratorium, Amsterdam 
(Netherlands)). Jul 1983. 50p. (In Dutch). Nationaal Lucht- 
en Ruimtevaartlaboratorium, Amsterdam (Netherlands). 

This report consists of two parts. The first part concerns the 
operational conditions within gas turbines. An impression is given 
of the magnitude of stresses and temperatures which are nowadays 
encountered in the various components. Also transient temperature 
conditions with their impact on corrosion and erosion behavior are 
discussed. The second part of this report concerns material selec- 
tion and application. An overview is given of material usage in the 
past and the present material application for compressor blading, 
combustion cans, disks and high temperature turbine blades and 
vanes. Furthermore the trend in materials development, including 
the directionally solidified eutectics, oxide dispersion strengthened 
alloys, fibre reinforced superalloy composites and ceramics, is indi- 
cated. Attention is also paid to the introduction and development of 
new production processes like directional solidification, single crys- 
tal blade processing and powder metallurgy. 
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16787 (ORNL/CSD/TM—224) Assessment of computa- 
tional in nuclear criticality. Petrie, L.M.; 
Thomas, J.T. (Oak Ridge National Lab., TN (USA)). Jan 
1985. Contract AC05-840R21400. 54p. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE85006358. 

This report presents the results of a study undertaken to re- 
solve the long-standing discrepanies between calculations and ex- 
periments involving arrays of fissile solution units. Room return 

was found to be sufficient to account for the discrepancy of some 
bare arrays, but reflected arrays are still in disagrecmeat, and the 
magnitude of the room return raises other unresolved issues. 


16788 (PB—85-108306/XAB) Bulletin of the Electrotech- 
nical Laboratory, Volume 48, No. 4, April 1984. (Electro- 
technical Lab., Ibaraki (Japan)). Apr 1984. 140p. NTIS, PC 
E07/MF E01. 

See also PB85-108314 through PB85-108447, and PB85- 
eee 

This special issue is devoted to Josephson Computer Tech- 

nology and has reports on subjects such as: Operating characteris- 
tics of Josephson Direct-Coupled Four-Junction Logic (4JL) Gate; 
Josephson 8-Bit Adder Integrated Circuit; Single Flux-Quantum Jo- 
sephson Memory with Variable Threshold Characteristics; Fluxon 
Propagation on a Josephson Transmission Line; Nonequilibrium Su- 
perconductivity; Integration Technology of Josephson Circuits 
Using Lead Alloy; Two-Phase Pulsed Power Supply System and 
Its Merits; Direct-Coupled Josephson Latch for Two-Phase Power 
System; Josephson Unit Cell Gate; Josephson Sampler; Fabrication 
of Josephson Tunnel Junctions with NbN Electrodes; Analysis of 
(NbN, Nb) Double-layered Electrodes; Integration of Single-Flux- 
Quantum Memory Cells with NbN and Nb Films as Electrodes; 
and Superconducting Thin Films for Josephson Devices. 


(RFP—3608) Accuracy concerns in crush dressed 

Burnham, M.W. (Rockwell International 

Corp., Golden, CO (USA). Energy Systems Group). 1984. 

Contract AC04-76DP03533. 10p. NTIS, PC A02/MF AO1; 
1; GPO Dep. File Number DE85003934. 

An analysis of the crushing operation for crush dressed form 
grinding is given. The implications of rolling vs sliding contact, and 
the role of loose grit on the accuracy of the parts and the wear on 
the roll is discussed. Several examples are detailed. 


16790 (UCID—20305) Tracking algorithm performance 
analysis program (TRAPP). Azevedo, S.G. (Lawrence 
Livermore National Lab., CA (USA)). Jan 1985. Contract 
W-7405-ENG-48. 40p. NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. File Number DE85007304. 

Target-tracking is an estimation problem for which many 
different computer algorithms may be designed. The choice of 
which algorithm best suits a particular problem is a tradeoff of 
tracking performance versus computational cost (memory size and 
speed, CPU speed, numerical accuracy required, etc.). We present 
here a software program for analyzing the performance of tracking 
algorithms relative to one another and to an optimal solution. The 
program, called TRAPP, accepts input in a standard format from 
simulation and estimation codes. It then displays the trajectories of 
the data in one of a variety of formats - overhead, relative, bore- 
sight, and earth reference frame. The simulated (true) values of 
target locations may be overlayed with optimal and several subopti- 
mal estimates in any combination. The trajectories of a separate ob- 
server platform may be plotted or used as a display viewing posi- 
tion. Several analysis techniques are also used to compare the rela- 
tive merits of algorithms. These include covariance analysis, track- 
ing-error ellipsoids, suboptimality index, and innovations analysis. 
An example radar problem is given in this report and sample esti- 
mators are compared using TRAPP outputs. 


16791 Torque on a — 
inside a 


superconducting sphere 
linder or spherical cap. eo 
man, L.B.; Holdeman J. T Jr. (Microelectronics Divisi 


Comsat Laboratories, Clarksburg, Maryland 20871). uous 
of Applied Physics; 57: No. 3, 684-697(1 Feb 1985). Contract 
aaa aes tage 

spinning superconducting sphere generates a magnetic 
field pa London field) while excluding external magnetic fields 
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from its interior (the Meissner effect), so that a torque on the 
sphere results if there are magnetic or superconducting materials 
nearby. We calculate the torque on such a sphere inside a concen- 
tric, infinitely long superconducting cylinder. We also calculate the 
torque on such a sphere inside a concentric, spherical supercon- 
ducting shell in which there is a single circular hole. 


16792 Use of indium solder to patch leaks in silver-solder 
joints on cryostats. Holtz, R.L.; Swenson, C.A. (Ames Lab- 
oratory—USDOE and ory of Physics, Iowa State 
University, Ames, Iowa 11). Review of Scientific Instru- 
ments; 56: No. 2, 329-329(Feb 1985). Contract W-7405- 
ENG-82. 

Indium metal as a solder can provide a convenient and effec- 
tive, last resort, patching material for leaks which occur spontane- 
ously in metallic low-temperature apparatus. Indium bonds well to 
many metals and, more importantly, remains ductile to 4 K. An 
indium patch therefore retains its integrity even where a leak has 
occurred due to the differential thermal expansions of construction 
materials. 


16793 Amplification by the phase-locking mechanism in a 
four-junction SQUID. McDonald, D.G. (National Bureau of 
Standards, Boulder, Colorado 80303). Applied Physics Let- 
ters; 45: No. 11, 1243-1245(1 Dec 1984). 

It is shown that the phase-locking property of an array of 
Josephson junctions can be used as a basis for amplification. The 
particular device simulated is a superconducting quantum interfer- 
ence device (SQUID) with four junctions in the loop, rather than 
the usual one or two. Novel consequences of this design are that it 
allows direct rather than inductive coupling to the SQUID and, be- 
cause of its potentially compact form, it probably can have a band- 
width well into the gigahertz range, in agreement with the simula- 
tions. 


= Electronic imaging system and technique. Bolstad, 
O. (to Dept. of Energy). US Patent —— 6-619,759. 
2 Jun 1984. 17p. Contract AC07-761D01570. 

A method and system for viewing objects med by in- 
tense plasmas or flames (such as a welding arc) includes a pulsed 
light source to illuminate the object, the peak brightness of the light 
reflected from the object being greater than the brightness of the 
intense plasma or flame; an electronic image sensor for detecting a 
pulsed image of the illuminated object, the sensor being operated as 
a high-speed shutter; and electronic means for synchronizing the 
shutter operation with the pulsed light source. 


16795 Apparatus producing constant cable tension for 
intermittent demand. Lauritzen, T. (to t. of Energy). US 
Patent Application 6-612,955. 23 May 1984. 26p. Contract 
AC03-76SF00098. 

This invention relates to apparatus for producing constant 
tension in cable or the like when it is unreeled and reeled from a 
drum or spool under conditions of intermittent demand. The inven- 
tion is particularly applicable to the handling of superconductive 
cable, but the invention is also applicable to the unreeling and reel- 
ing of other strands, such as electrical cable, wire, cord, other 
cables, fish line, wrapping paper and numerous other materials. 


16796 Rotating flexible drag mill. Pepper, W.B. (to 
Dept. of Energy). US Patent Application 8,617. 9 May 
1984. 13p. Contract AC04-76DP00789. 

A rotating parachute for decelerating objects travelling 
through atmosphere at subsonic or supersonic deployment speeds 
includes a circular canopy having a plurality of circumferentially 
arranged flexible panels projecting radially from a solid central 
disk. A slot extends radially between adjacent panels to the outer 
periphery of the canopy. Upon deployment, the solid disk diverts 
air radially to rapidly inflate the panels into a position of maximum 
diameter. Air impinging on the panels adjacent the panel slots ro- 
tates the parachute during its descent. Centrifugal force flattens the 
canopy into a constant maximum diameter during terminal descent 
for maximum drag and deceleration. 
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16797 (ORNL-tr—5183) Hermetic sealing of nonlubricat- 

Sa ae, Gan ee Chapter 7. (Oak 

National Lab., TN (USA)). [1985]. Contract AC0S5- 

ORD 1400. Translated from Mechanical ge Insti- 

tute Report No. 128, pp 64-80. 39p. NTIS, A03/MF 
A01; 1; GPO Dep. File Number DE85006375. 

The present research was conducted with the main objective 
of obtaining the basic knowledge necessary for developing external 
seals, in particular, the most frequently used piston rod seal. More 
specifically, the hermetic sealing of gas and various characteristics 
of friction in rod packing under nonlubricated conditions and the 
condition of reciprocating movement. For packing, lip-shaped 
packing, which is most widely used in the condition of reciprocat- 
ing movement, was adopted. Furthermore, for comparison pur- 
poses, the slipper seal, shaped like a piston ring and without a joint, 
was also used. In addition, in the case of the slipper seal, the char- 
acteristic in piston packing was also investigated. 


4203 Lasers 


16798 (AD-A—147450/1/XAB) Intense excitation source 
of blue-green laser. Annual summary report, 1 October 1983- 
30 September 1984. Han, K.S. (Hampton Inst., VA (USA). 
Dept. of Physics and Engineering Studies). 15 Oct 1984. 9p. 
NTIS, PC A02/MF AO1. 

Under a grant an intense excitation of a blue-green laser 
useful for underwater communication and detection system is being 
developed. The source in use, hypocycloidal-pinch plasma, can 
produce near uv photons which match the absorption spectra of 
solid-state blue-green lasers such as Tb:YLF and dye lasers. The 
optical pumping method is efficient and simple for exciting short- 
pulse lasers repetitively without coupling capacitor energy directly 
the laser medium. This document reports on progress made. 


16799 (AD-A—147471/7/XAB) Development of a high- 
average-power glass laser source. Final — 13 July 1981- 
31 March 1984. Myers, J.D. (Kigre, Toledo, OH 
(USA)). 31 May 1984. 149p. NTIS, BC’ AOUMF A AOl. 

The subject contract has as its objective the development of 
a high-average-power glass laser by systematically improving the 
factors that influence the ability of a laser glass to handle large 
power levels. Based upon the availability of the athermal laser glass 
composition Q-100, the rationale used was toward the improvement 
of the efficiency of a glass laser by developing methods to increase 
the pumping efficiency and toward the improvement of the power- 
handling capability of the glass laser rod itself. These incremental 
developments were broken down as follows: (1) Characterization of 
Q-100 Laser Glass: The measurement of its thermo-physical and 
thermo-optical properties to better define its engineering design pa- 
rameters. (2) Improve Pumping Efficiency or Q-100: Primarily by 
cladding Q-100 with a matching cladding glass which would act as 
a lens and improve the transfer of pumping energy from the flash- 
lamp. (3) Reduce thermal loading of Q-100 by Selective filtering of 
the flashlamp radiation and/or use energy-transfer schemes to in- 
crease that portion of the flashlamp radiation corresponding to the 
neodymium pump bands. (4) Increase the rupture strength of Q-100 
to directly increase its power-handling capability. (5) Investigate al- 
ternate pump sources to improve efficiency. 


16800 (AD-A—147488/1/XAB) Pulsed electric-discharge 
laser technology. Electron-beam window-foil material. Final 
report, 28 January 1983-15 January 1984, McGeoch, M.W.; 
DeFuria, A.J.; Pike, C.T. (Avco-Everett Research Lab., 
—- MA (USA)). Jan 1984. 117p. NTIS, PC A06/MF 
An experimental and theoretical study of titanium alloy foil 
windows is described. The alloys considered are Ti 15-3-3-3, Ti 3- 
2.5, and CP Ti(4). The foil thickness ranges from 0.5 mil to 1.0 mil. 
Tensile-strength data are presented for 75 F and 600 F. High-cycle 
(107) fatigue data are presented for Ti 15-3-3-3 and Ti 3-2.5 at 75 F 
and 600 F. Crystal structures are shown for all the alloys. Measure- 
ments of the biaxial, or membrane, strength of the alloys is present- 
ed. A simulation of laser pulsed overpressure conditions is de- 
scribed, and the foil fatigue under these conditions is documented. 
The stresses in pressure-loaded foil windows were calculated by the 
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finite-element method, both for static and dynamic loading. The 
shape of the foil support rib was optimized to minimize the foil 
stresses. A correlation was performed between the computed stress 
cycling under pulsed loading and the measured fatigue strength in 
uniaxial tension. As a check on the pulse simulation, the actual 
movement of an electron-beam foil window was measured by inter- 
ferometry. A speckle interferometer which allows measurement of 
the movement of unpolished foil surfaces is described. 


16801 (DOE/ER/03572—T1) [CO. TEA laser develop- 
ment]. Final report. Gundersen, M. (Texas Tech Univ., Lub- 
bock (USA)). Oct 1980. Contract AS04-76ER03572. 31p. 
NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE85006794. 

The Texas Tech research program has developed a laser 
system suitable for programs requiring lasers with high spectral 
brightness. Such applications include high repetition rate, high 
power process lasers, but the system is also suitable for high resolu- 
tion spectroscopy. A general technique for obtaining tunable single 
longitudinal mode (SLM) operation of a CO2 TEA laser has been 
demonstrated using intracavity selective absorbers. Briefly the se- 
lective absorber produces SLM operation by shifting the maximal 
net loop gain from the CO, line center to a transmission peak of the 
selective absorber. The exact frequency selected is determined by a 
convolution of the CO. gain curve, transmission characteristics of 
the selective absorber and the laser cavity modes. The method is of 
interest because it is simple and inexpensive, suitable for high 
energy and high repetition rate systems, and has the advantage for 
certain applications of locking the SLM output to a molecular ab- 
sorption feature - rather than a temperature or vibration sensitive 
cavity element. 


16802 (PB—85-117174/XAB) Science and Engineering 
Research Council Central Laser Facility: annual report to the 
Laser Facility Committee, 1984. (Rutherford Appleton Lab., 
ae 1984. 382p. (RAL—84-049). NTIS, PC E14/ 


See also RL-80026. 

The report covers the work done at or in association with 
the Central Laser Facility (CLF) during the year ended 31 March 
1984. The three main parts of the program of the CLF are covered 
in three self contained sections, namely Section A, The Glass Laser 
Scientific Program, Section B, The Ultra Violet Radiation Facility 
Scientific Program, and Section C, High Power KrF Laser Devel- 
opment. Section A presents the work of the six specialist scientific 
groups studying applications of the high power Nd glass laser. Sec- 
tion headings are: Laser plasma interaction and energy transport; 
Laser plasma compression and dynamics; Dense plasma and radi- 
ation physics; XUV lasers and applications of laser produced plas- 
mas; Theory and computation; Glass laser facility operation and de- 
velopment. Section B reports the multidisciplinary applications of 
the excimer and excimer pumped frequency tunable lasers of the 
Ultra Violet Radiation Facility. Section headings are: Photochemis- 
try, Photobiology, Physics, Engineering, and UVRF Facility devel- 
opment. Section C reports on high power KrF laser development. 
Section headings are: KrF multiplexer design; KrF pulse generator 
development; UV laser damage studies; E-beam pumped KrF laser 
systems; Light guided forward Raman amplifier experiment. 


16803 Microwave radiation from a high-gain free-electron 
laser amplifier. Orzechowski, T.J.; Anderson, B.; Fawley, 
W.M.; Prosnitz, D.; Scharlemann, E.T.; Yarema, S.; Hop- 
kins, D; Paul, A.C; Sessler, A.M.; Wurtele, 5: (Lawrence 
Livermore National Laboratory, Livermore, California 
94550). Physical Review Letters; 54: No. 9, 889-892(4 Mar 
1985). Contract W-7405-ENG-48;A.C03-76SF00098. 

A high-gain, high—extraction-efficiency, linearly polarized 
free-electron laser amplifier has been operated at 34.6 GHz. At low 
signal levels, exponential gain of 13.4 dB/m has been measured. 
With a 3- = kW input signal, saturation was observed with an 80- 
MW output and a 5% extraction efficiency. The results are in good 
agreement with linear models at small signal levels and nonlinear 
models at large signal levels. 
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16804 Gas puff soft x-ray laser target design. Maxon, S.; 
Hagelstein, P.; Reed, K.; Scofield, a ena Livermore 
National Laboratory, Livermore, California 94550). Journal 
of Applied Physics; 57: No. 3, 971-972(1 Feb 1985). Contract 
W-7405-ENG-48. 

An x-ray laser target to be driven by a Xe gas puff implosion 
powered by the Proto II machine at Sandia is proposed. The laser 
material is Sn pumped to the Ni-like ionization state. The main laser 
transition (4d-4p) is calculated to be near 110.5 eV. 


16805 Magnetic structure for a microundulator. White, 
R.M. (Xerox Palo Alto Research Center, Palo Alto, Califor- 
nia . Applied Physics Letters; 46: No. 2, 194-195(15 Jan 
1985). 

A scheme is proposed for the fabrication of an undulator 
having a magnetic period in the millimeter range. 


16806 X-ray laser fabrication by anisotropic etching of 
silicon. Hawryluk, A.M.; Ciarlo, D.R.; Rambach, G.D. 
(Lawrence Livermore National Laboratory, Livermore, 
agg 94550). Journal of Vacuum Science and Technolo- 
gy, B: Microelectronics Processing and Phenomena; 3: No. 1, 
376-281 an 1985). Contract W.7405-ENG-48. 

Microfabrication technology has previously been used to 
produce UV and soft x-ray optics and diagnostics. We report on a 
microfabrication technique which, under appropriate conditions, 
should produce soft, monochromatic and collimated x rays (an x- 
ray laser). This laser cavity requires the capability of producing a 
"knife-edge” structure with high dimensional accuracy over several 
centimeters, and the fabrication of vacuum windows transmissive to 
soft rays. We have been able to achieve these goals using anisotrop- 
ic etching of thinned (100) silicon wafers. 


16807 Laser frequency offset synthesizer. Lewis, D.A.; 
Evans, R.M.; Finn, M.A. (Physics ent, Iowa State 
University, Ames, Iowa 50011). Review of Scientific Instru- 
ments; 56: No. 1, 66-68(Jan 1985). Contract AC02- 
79ER 10496;A.C02-83ER40098;W-31-109-ENG-38. 

A method for servolocking the beat frequency between two 
lasers is described in which the lasers in effect replace the voltage- 
controlled oscillator in an indirect frequency synthesizer. The 
system is simple, relatively free from systematic frequency errors, 
and has good stability as characterized by Allan variance measure- 
ments. 


16808 1.55-um InGaAsP ridge waveguide distributed 
feedback laser. Temkin, H.; Dolan, G.J.; Olsson, N.A.; 
Henry, C.H.; Logan, RA; Kazarinov, RF; Johnson, LF. 
(AT & T Bell Laboratories, Murra y Hill, New Jerse 

1984) Applied Physics Letters; 45: No. "UL, 1178-1180(1 Dec 


Optical and modulation properties of ridge waveguide dis- 
tributed feedback lasers grown by liquid phase epitaxy and operat- 
ing in the spectral region of 1.51—1.58 zm have been investigated. 
These lasers were characterized by room temperature cw threshold 
currents as low as 40 mA, external quantum efficiency of up to 
40%, and lowest order transverse mode operation up to 10 mW. 
Stable, single longitudinal mode operation under direct modulation 
of up to 4 GHz was obtained using second order gratings fabricated 
by electron beam writing as well as optical holography. The ab- 
sence of partition mode events has allowed routine error free trans- 
mission over 60 km of single mode fiber at data rates of 2 Gb/s. 
The relationship between grating parameters and the Bragg length 
has been studied experimentally and compared with the theoretical 
results. 


16809 Experimental analysis of a chemical oxygen-iodine 
laser. Bonnet, J.; David, D.; Georges, E.; Leporcq, B.; Pi- 
gache, D.; Verdier, C. (Office National d’Etudes et de Re- 
cherches ‘Acrospatiales, BP 72, 92322 Chatillon Cedex, 
France). Applied Physics Letters; 45: No. 10, 1009-1011(15 
Nov 1984). 

A small scale chemical oxygen-iodine laser is described. The 
maximum extracted cw laser power is 4 W. Water vapor and mo- 
lecular iodine concentration measurements are presented in addition 
to the more usual fluorescence measurements. The effects of water 
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vapor on the extracted laser power, on the dissociation of iodine, 
and on the quenching of the O. ‘A—I ?P,/sub //2 system, are ob- 
served. It is shown that a relatively large amount of water vapor 
can be tolerated. An interesting practical consequence is the possi- 
bility of lasing at the same power level with less dangerous 30% 
HO, instead of the highly concentrated H2O2 used in previous 
studies. 


16810 Short wavelength t. 
of Energy). US Patent A _ lication £623.87 876. 1S Sun 1504 
22p. Contract W-7405-EN' 

A short wavelength as is ’ provided that is driven by con- 
ventional-laser pulses. A multiplicity of panels, mounted on sub- 
strates, are supported in two separated and alternately staggered 
facing and parallel arrays disposed along an approximately linear 
path. When the panels are illuminated by the conventional-laser 
pulses, single pass EUV or soft x-ray laser pulses are produced. 


16811 Apparatus and method for generating continuous 
wave 16 laser radiation using gaseous CF,. Telle, J.M. (to 
Dept. of Energy). US Patent Application 6-606,039. 1 May 
1984. 20p. Contract W. 1405 ENG 36 

Apparatus and method for generating continuous wave 16 
pm laser radiation using gaseous CF,. Laser radiation at 16 um has 
been observed in a cooled static cell containing low pressure CF, 
optically pumped by an approximately 3 W output power c-w CO, 
laser. The laser cavity employed was a multiple-pass off-axis-path 
two spherical mirror ring resonator. Unidirectional CF, laser 
output power at 615 cm™! exceeded 2 mW. Computer calculations 
indicate that for modest pump powers of about 40 W, approximate- 
ly 1 W of emitted laser radiation at 16 um might be obtained. 


16812 Fluorescence line narrowing in neodymium laser 

Hall, D.W.; Weber, M.J.; Brundage, R.T. (Law- 
rence Livermore National Lab., CA). Journal of Applied 
Physics; 55: No. 7, 2642-2647(1 Apr 1984). Contract W-7405- 
ENG-48; AC02- 83ER45023. 

Polarized and time-resolved resonant laser-excited fluores- 
cence spectra were recorded for the *F/sub 3/2/ — ‘I/sub 11/2/ 
transition of Nd** in several commercial silicate and phosphate 
glasses. Excitation sources were pulsed Nd:LiYF, (1053 nm) and 
Nd:YsAlsOi2 (1064 nm) lasers. Measurements of line-narrowed 
spectra yield linewidths ranging from 35 to 64 +/- 10 cm™', depo- 
larization ratios from 0.81 to 0.93, and spectral energy transfer rates 
~< 3x 10°s"! for Nd* concentrations ~< 2 x 10 cm™* The 
variations of these properties with wavelength and glass composi- 
tion are discussed. Hole burning and gain saturation of glass laser 
amplifiers due to spectral and polarization inhomogeneities can be 
predicted from these results. 


16813 Three-point spherical mirror mount. ae 
R.W. (to Dept. of Energy). US Patent a lication 6- 
573,251. 23 Jan 1984. 13p. Contract W-7405-E) 

A three-point spherical mirror mount for use im ‘Yasers is 
disclosed. The improved mirror mount is adapted to provide a 
pivot ring having an outer surface with at least three spaced apart 
mating points to engage an inner spherical surface of a support 


housing. 


16814 Modified wide-band dye laser tunable over 5 cm™! 
with 0.08 cm! bandwidth. Bomse, D.S.; Keller, R.A. (Los 
Alamos National Lab., NM). Analytical Chemistry; 55: 977- 
978(1983). 

Single frequency dye lasers are of limited usefulness to 
chemists because of their very limited scan range. A technique has 
been developed to increase the scan range. An etalon, mounted in 
the laser cavity affords a five-fold increase in the scan range with 
an appropriate increase in the laser line width. 3 refrences, 2 fig- 
ures. 


16815 Distortions in laser flash photolysis absorption 
measurements. The overlap problem. Bazin, M.; Ebbesen, 
T.W. (Univ. of Notre Dame, IN). Photochemistry and Photo- 
biology; 37: No. 6, 675-678(1983). 
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Lack of overlap between the laser beam and the analyzed 
volume in laser flash photolysis experiments may lead to significant 
error in the analysis of transient absorbances. A simple theoretical 
treatment is given to calculate the error for a given overlap. The 
consequences of bad overlap is discussed for a number of standard 
experiments and finally a method to determine the quality of the 
overlap in an experimental setup is given. 


4204 Heat Transfer And Fluid Flow 


REFER ALSO TO CITATION(S) 15630, 16159, 16485 


16816 ——— Variational bounds on Darcy's 
constant. Berryman, J.G. (Lawrence Livermore National 
Lab., CA (USA)). Dec "1984. Contract W-7405-ENG-48. 
39p. ’ (CONF-8410231— 1). NTIS, PC A03/MF A01; GPO 
Dep. File Number DE85006638. 

From Workshop on homogenization and effective moduli of 
materials and media; Minneapolis, MN, USA (22 Oct 1984). 

Prager’s varitional method of obtaining upper bounds on the 
fluid permeability (Darcy's constant) for slow flow through porous 
media is reexamined. By exploiting the freedom one has in choosing 
the trial stress distributions, several new results are derived. One 
result is a phase interchange relation for permeability; when the 
fluid-phase and particle-phase are interchanged for a fixed geome- 
try, we find an upper bound on a linear combination of the comple- 
mentary permeabilities. Another result is a significantly improved 
set of upper bounds on Darcy’s constant when Prager’s constant 
trial function is replaced by a Gaussian trial function. Nearly an 
order of magnitude improvement in the bounds is obtained for 
bounds using either two-point or three-point spatial correlation 
functions to describe the statistics of the random geometry of the 
pore space. 


16817 Rotary heat exchangers with time varying or non- 
uniform inlet temperatures. Brandemuehl, J.; Banks, P.J. 
(Research Division, Carrier Corporation, Syracuse, N. Y. 
13221). Journal of Heat Transfer; 106: No. 4, 750-848(Nov 
1984). Contract AC03-79SF10548. 

The performance of a counterflow, rotary heat exchanger 
operating with either transient or nonuniform inlet temperatures is 
investigated. The effect of transient inlet temperatures is analyzed 
in terms of the response of the outlet fluid temperatures to a step 
change in temperature of one of the inlet fluid streams. The effect 
of temperature nonuniformities is analyzed in terms of the change 
in steady-state effectiveness due to a circumferential temperature 
distribution in one of the inlet fluid streams. These temporal and 
spatial variations are explored using three different methods of anal- 
ysis. An equilibrium analysis, assuming infinite heat transfer coeffi- 
cients is developed from kinematic wave theory. It is used to quali- 
tatively describe the heat transfer process and define the upper limit 
of performance. A finite difference model of the governing differ- 
ential equations, using finite transfer coefficients, is employed to 
obtain a detailed numerical analysis of heat exchanger performance. 
Results for the complete range of matrix to fluid capacity rate ratio 
are presented for a balanced and symmetric regenerator. At moder- 
ate capacity rate ratios, the numerical analysis predicts unusual tem- 
poral periodicity in the transient response. An experimental analysis 
has also been conducted using a counterflow, parallel passage, 
rotary heat exchanger made from polyester film. The results are 
used to substantiate predictions of the numerical model. 


16818 Interfacial drag for two-phase flow through high 
beds. Tutu, N.K.; Ginsberg, T.; Chen, 


permeability porous 

L.C. (Chemical Engineering ent, Lehigh Universi- 
ty, Bethlehem, PA 18015). Journal of Heat Transfer; 106: 
No. 4, 865-885(Nov 1984). 

Pressure drop and void fraction measurements in two-phase 
(air-water) flow through porous beds of randomly packed spheres 
have been used to determine the interfacial gas-liquid drag and the 
gas-solid drag for the case of zero net liquid flux through the bed 
The results, presented for beds of 3.18-, 6.35-, and 12.7-mm spheres, 
show that the interfacial gas-liquid drag term is of the same order 
as the gas-solid drag term when the particle size is greater than 6 
mm. 
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16819 Internal heat transfer characteristics of silicon car- 
bide heat exchanger tubes. Smith, K.O. (Solar Turbines In- 
corporated, San Diego, Talifornia 92101). Journal of Heat 
Transfer; 106: No. 3, 672-676(Aug 1984). 

The effects of surface roughness on the pressure drop and 
the heat transfer properties of ceramic tubing are investigated.(AIP) 


16820 Dual beam translator for use in Laser Doppler an- 

emometry. Brudnoy, D.M. (to Dept. of Energy). US Patent 

oe 6-599,291. 12 Apr 1984. 25p. Contract AC12- 

N00052 

A method and apparatus for selectively translating the path 

of at least one pair of light beams in a Laser Doppler anemometry 

device whereby the light paths are translated in a direction parallel 

to the original beam paths so as to enable attainment of spacial co- 

incidence of the two intersection volumes and permit accurate 
measurements of Reynolds shear stress. 


Development of generalized correlations for two- 

phase flow velocity measurements obtained from impedance 
probes in rod bundle. Hsu, C.T. Knoxville, TN, USA; Univ. 
of Tennessee (1983). 151p. University Microfilms Order No. 
Thesis (Ph. D.). 
A flag type electrical impedance probe was developed at the 
Oak Ridge National Laboratory (ORNL) to measure liquid and 
vapor phase velocities in steam-water mixtures flowing through rod 
bundles. Indications of the velocities of the phases are obtained by 
correlating the signals produced by the sensors as a result of the 
random fluctuations of the two-phase flow in the channel. Initial 
studies by McGill yielded velocity correlations in dimensional 
form. But these correlations do not work well when used with air- 
water data. Their general applicability may also be questioned. 
Here the foregoing difficulties are addressed by examining from a 
fundamental point of view the two-phase flow system in which the 
impedance probes typically operate. Specifically, the governing 
equations were formulated and then subjected to a scaling analysis. 
The scaling analysis yielded the appropriate dimensionless param- 
eters. Additionally, with the aid of experimental data obtained at 
ORNL, those parameters of significant magnitude were established. 
As a result, generalized correlations were developed for test pres- 
sures ranging from 0 psig to 90 psig and void fractions ranging 
from 0.55 to 0.99. Beyond these experimental ranges the correla- 
tions may be used as references or as guidelines for phase velocity 
calculations in two-phase flow systems. 


4205 Materials Testing 


REFER ALSO TO CITATION(S) 16532, 16538, 16546, 16678 


(CONF-8411148—1) Analytical ultrasonics for 
structural materials. Kupperman, D.S. (Argonne National 
Lab., IL (USA)). Nov 1984. Contract W-31-109-ENG-38. 
14p. NTIS, PC A02/MF AOl - GPO; GPO Dep. File 
Number T1I85006132. 

From Analytical ultrasonics conference; Cleveland, OH, 
USA (13 Nov 1984). 

The application of ultrasonic velocity and attenuation meas- 
urements to characterize the microstructure of structural materials 
is discussed. Velocity measurements in cast stainless steel are corre- 
lated with microstructural variations ranging from equiaxed (elasti- 
cally isotropic) to columnar (elastically anisotropic) grain structure. 
The effect of the anisotropic grain structure on the deviation of ul- 
trasonic waves in cast stainless steel is also reported. Field-imple- 
mentable techniques for distinguishing equiaxed from columnar 
grain structures in cast stainless steel structural members are pre- 
sented. The application of ultrasonic velocity measurements to 
characterize structural ceramics in the green state is also discussed. 


16823 (MLM—3225(OP)) Digitizing of drop table 
output. Muncy, K. (Monsanto Research Corp., Miamisburg, 
OH (USA). Mound). 1984. Contract AC04-76DP00053. 4p. 
(CONF-8410162—2). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE85006702. 
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From IMOG meeting subgroup on environmental testing; 
Livermore, CA, USA (16 Oct 1984). 

The method for monitoring and analyzing the drop pulses 
from the MTS1212 drop table system has been upgraded from a 
labor intensive manual system to an automatic digital system. The 
pulse from each drop is recorded, analyzed and printed out. The 
data printed out includes all product information, the drop param- 
eters calculated and a plot of the drop pulse. Some of the advan- 
tages of this system, besides the replacement of old and obsolete 
equipment, include the dropping of the repeatability check require- 
ment, ease of operation, complete automatic documentation of each 
drop, no need to take Polaroid pictures of a drop nor is it necessary 
to have a drop film read by the film analysis group. Data compari- 
sons between the old method and the new digital method have 
been very favorable. 


16824 (N—84-34482) Atomic oxygen facility for studying 
polymer materials for spacecraft cations. Tennyson, 
R.C.; French, J.B.; Kok, L.J.; Kleiman, J.; Zimcik, D.G. 
(Toronto Univ., Ontario (Canada)). 1984. 24p. NTIS, PC 
A13/MF AO1. 

A nozzle beam facility utilizing microwave discharge on a 
helium carrier gas seeded with oxygen to produce atomic oxygen 
fluxes of the order of 10 to the 15th power atoms/cu cm/sec is de- 
scribed. In addition, limited test results obtained from exposing a 
graphite/epoxy composite and Kapton (H) film are presented in 
terms of mass loss measurements and changes in surface morpholo- 
gy. 


16825 (NUREG/CP—0053, pp 120-145) Probabilistic 
fracture mechanics: statistical, mathematical, and modeling 
issues. Cox, D.C.; Kurth, R.E. (Battelle Columbus Lab., 
OH). Jun 1984. NTIS, PC A09/MF AOl - GPO. File 
Number T184016166. (CONF-8310248—; LA—10127-C). 

From 9. annual statistics symposium on national energy 
issues; Rockville, MD, USA (19 Oct 1983). 

er the last several years, Battelle has been developing a 

probabilistic fracture mechanics (PFM) capability. The purpose of 
the program is two fold: first to examine, modify, or develop prob- 
abilistic methods for use in the analysis of structural reliability and, 
secondly, to demonstrate the use of such methods through their ap- 
plication in simplified structural analysis. This paper presents the re- 
sults of the probabilistic model development effort for three prob- 
abilistic techniques: Monte Carlo, Markov chain, and discrete-prob- 
ability distributions. In addition, three case studies are presented in 
which each of these methods was compared and recommendations 
for their suitability in structural analysis were made. The structures 
included a bridge component, a pipe-to-vessel weld in a nuclear 
piping system and a steel plate. The results of these three studies 
indicate that Monte Carlo analysis is the preferred technique for 
use in structural analysis with the Markov chain model being used 
for sensitivity analysis. The discrete probability distribution method 
is found to be accurate if enough data points are used to represent 
the probability density function of the random variable. 11 refer- 
ences, 4 figures, 6 tables. 


16826 (PB—85-107704/XAB) Instrumented impact test- 

ing machine with reduced specimen oscillation effects. Rinta- 

maa, R.; Rahka, K.; Wallin, K.; Ikonen, K.; Kotilainen, H. 
altion Teknillinen Tutkimuskeskus, Espoo (Finland)). 
1984]. 47p. NTIS, PC E04/MF E01. 

Owing to small and inexpensive specimens the Charpy 
impact test is widely used in quality control and alloy development. 
In power reactor surveillance capsules it is also widely used for 
safety-analysis purposes. However, the dynamic effects (inertia 
forces, specimen oscillations) in the impact test cause inaccuracies 
in the recorded load-time diagram and hence diminish the reliability 
of the calculated dynamic fracture mechanics parameters. To de- 
crease inaccuracies a new pendulum type of instrumented impact 
test apparatus has been developed and constructed in the Metals 
Laboratory of the Technical Research Centre of Finland. This 
tester is based on a new principle involving inverted test geometry. 
The purpose of the geometry inversion is to reduce inertia load and 
specimen oscillation effects. Further, the new impact tester has 
some other novel features: e.g. the available initia impact energy is 
about double compared to the conventional standard (300 J) impact 
tester allowing the use of larger (10 x 20 x 110 mm) bend specimens 
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than normal Charpy specimens. Also, the rotation axis in the three 
point bending is nearly stationary making COD-measurements pos- 
sible. An experimental test series is described in which the inertia 
effects and specimen oscillations are compared in the conventional 
and new impact tester utilizing Charpy V-notch specimens. 


16827 seen he i een at 
tor. Grossman, R.J. (to Dept. of Energy). US Patent Appli- 
cation 6-569,700. 10 Jan 1984. 19p. Contract AC12- 
76SN00052. 

An ultrasonic corrosion monitor is provided which produces 
an in situ measurement of the amount of corrosion of a monitoring 
zone or zones of an elongate probe placed in the corrosive environ- 
ment. A monitoring zone is preferably formed between the end of 
the probe and the junction of the zone with a lead-in portion of the 
probe. Ultrasonic pulses are applied to the probe and a determina- 
tion made of the time interval between pulses reflected from the 
end of the probe and the junction referred to, both when the probe 
is uncorroded and while it is corroding. Corresponding electrical 
signals are produced and a value for the normalized transit time 
delay derived from these time interval measurements is used to cal- 
culate the amount of corrosion. 


16828 Eddy current detection of subsurface cracks in 
engine disk boltholes. Palanisamy, R.; Thom D.O. 
(Ames Lab., USDOE, Iowa State Univ., Ames, IA). pp 643- 
651 of Review of progress in quantitative nondestructive 
evaluation 3A. Thompson, D.O.; Chimenti, D.E. New 
York, NY, USA; Plenum Press (1984). (CONF-830811—). 

From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 Aug 1983). 

This chapter discusses preliminary results obtained in two 
separate investigations that are aimed at advancing the state-of-the- 
art in eddy current detection of subsurface cracks. Finite element 
design optimization results of a horseshoe shaped ferrite core probe 
and the results of preliminary evaluation of the applicability of the 
electric current perturbation (ECP) technique to the current prob- 
lem are presented. The objective is to develop a reliable eddy cur- 
rent inspection system to detect second layer cracks in sleeved 
engine disk bolt holes. It is concluded that an optimized (probe di- 
mension and excitation frequency) U-core probe is better suited for 
inspecting second layer cracks compared to air-core and cup-core 
probes. 


4206 Safety Engineering 


REFER ALSO TO CITATION(S) 15801, 15802, 16184 


4207 Vacuum Engineering 


16829 (LA-UR—85-294) — of vacuum leak-de- 
tection processes, standards, and calibration. Wilson, N.G. 
(Los Alamos National Lab., NM (USA)). 1984. Contract 
W-7405-ENG-36. 18p. (CONF-841218—22). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85006705. 

From 31. national vacuum symposium; Reno, NV, USA (3 
Dec 1984). 

Vacuum leak detection requires integrated management 
action to ensure the successful production of apparatus having re- 
quired leak tightness. Implementation of properly planned, sched- 
uled, and engineering procedures and test arrangements are an ab- 
solute necessity to prevent unexpected, impractical, technically in- 
adequate, or unnecessarily costly incidents in leak-testing oper- 
ations. The use of standard procedures, leak standards appropriate 
to the task, and accurate calibration systems or devices is necessary 
to validate the integrity of any leak-test procedure. In this paper, 
the need for implementing these practices is discussed using case 
histories of typical examples of large complex vacuum systems. Ag- 
gressive management practices are of primary importance through- 
out a project's life cycle to ensure the lowest cost; this includes suc- 
cessful leak testing of components. It should be noted that the opin- 
ions and conclusions expressed in this paper are those of the author 
and are not those of the Los Alamos National Laboratory or the 
Department of Energy. 
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16830 Remote controlled vacuum joint closure 

nism. Doll, D.W.; » ER. (to tof Energy) US US 
Patent Ap lication 6-582,507. 22 Feb 1984. 36p 
W-31-109-ENG-38. 

A remotely operable and maintainable vacuum joint closure 
mechanism for a noncircular aperture is disclosed. The closure 
mechanism includes an extendible bellows coupled at one end to a 
-noncircular duct and at its other end to a flange assembly having 
sealed grooves for establishing a high vacuum seal with the abut- 
ting surface of a facing flange which includes an aperture forming 
part of the system to be evacuated. A plurality of generally linear 
arrangements of pivotally coupled linkages and piston combinations 
are mounted around the outer surface of the duct and aligned along 
the length thereof. Each of the piston/linkage assemblies is adapted 
to engage the flange assembly by means of a respective piston and 
is further coupled to a remote controlled piston drive shaft to 
permit each of the linkages positioned on a respective flat outer sur- 
face of the duct to simultaneously and uniformly displace a corre- 
sponding piston and the flange assembly with which it is in contact 
along the length of the duct in extending the bellows to provide a 
high vacuum seal between the movable flange and the facing 
flange. A plurality of latch mechanisms are also pivotally mounted 
on the outside of the duct. A first end of each of the latch mecha- 
nisms is coupled to a remotely controlled latch control shaft for 
displacing the latch mechanism about its pivot point. In response to 
the pivoting displacement of the latch mechanism, a second end 
thereof is displaced so as to securely engage the facing flange and 
maintain the high vacuum seal established by the displacement of 
the flange assembly and extension of the bellows without displacing 
the entire duct. 


4208 Electronic Circuits And Devices 
REFER ALSO TO CITATION(S) 15655, 16092, 16941 


16831 (BDX—613-3161R) Bond test data acquisition and 
analysis system. Long, D.D.; J.R. (Bendix Corp., 
Kansas City, MO SA)). Feb 1985. Contract AC04- 
76DP00613. 8p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE85007021. 

The Microelectronics Departments at Bendix Kansas City 
manufacture thick- and thin-film chip and wire hybrid circuits, 
Leadless Chip Carrier (LCC) subhybrids, surface mount thick-film 
hybrids, RF thin-film hybrids, and packaging of Large Scale Inte- 
grated Circuits (LSI’s). All of these circuits are manufactured for 
high reliability applications which require extensive bond testing to 
verify product quality. This system has been designed and set up 
initially to acquire wire bond pull testing data (destructive and non- 
destructive) and component shear testing data, and to assist in per- 
forming analysis in a selective manner on the data base to generate 
a statistical graphics output. 


(BDX—4613-3175) Structural analysis of electronic 

Jespersen, T.R. (Bendix Corp., Kansas 

City, MO (USA)). Feb 1985. Contract AC04-76DP00613. 

42p. NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE85005794. 

Finite element stress analysis was used to predict the im- 
proved structural behavior of an electronic housing by considering 
an additional fastener on either end of the two-part assembly. The 
aluminum housing was analyzed for component encapsulation 
loads. The COSMIC NASTRAN structural computer code (Com- 
puter Software Management Center, University of Georgia, 
Athens, GA) was used to perform the analysis and SUPERTAB/ 
OUTPUT display software (Structural Dynamics Research Corpo- 
ration, Milford, Ohio) was used to create the model and process the 
results. Contained in the report are several computer generated 
stress contour plots and deformed structure plots as well as the 
conditions and engineering assumptions used in the finite element 
analysis. 
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16833 (BNL—35630) Use of intelligent modules in 
Brookhaven Fastbus. Leipuner, L.B.; Larsen, R.C.; Morse, 
W.M.; Black, J.K.; ion Hi: Schmidt, M.P.; Schwarz, iC. 
(Brookhaven National Lab., Upton, NY (USA); Yale Univ., 
New Haven, CT (USA)). Oct 1984. Contract AC02- 
76CHO00016. 2p. (CONF-841007—55). NTIS, PC A02/MF 
A01; 1; GPO . File Number DE85006082. 


From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 
Some 


general aspects of the design of modules for data ac- 
quisition are addressed. The experience gained from using Brookha- 
ven Fastbus in two finished experiments and one eminent experi- 
ment is used as background. The large channel capacity of each ac- 
quisition module is such that modules usually have data in them 
somewhere, so sparse data facilities are not needed. Intelligent mod- 
ules reduces considerably the data transfer requirements on fastbus. 
Beyond fastbus there is usally a much slower computer bus, so any 
device that can filter out a bad event or unusable data before trans- 
fer to the computer bus and memory improves the experiments. 
Treatment of good and bad events in these modules is discussed. 
(LEW) 


16834 (CONF-841254—1) Minimal cut-set methodology 
for artificial intelligence applications. Weisbin, C.R.; de 
Saussure, G.; Barhen, J.; Oblow, E.M.; White, J.C. (Oak 
eee Lab., TN (USA)). 1984. Contract AC05- 

1400. 5p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85004779. 

From 1. conference on artificial intelligence applications; 
Denver, CO, USA (5 Dec 1984). 

This paper reviews minimal cut-set theory and illustrates its 
application with an example. The minimal cut-set approach uses 
disjunctive normal form in Boolean algebra and various Boolean 
operators to simplify very complicated tree structures composed of 
AND/OR gates. The simplification process is automated and per- 
formed off-line using existing computer codes to implement the 
Boolean reduction on the finite, but large tree structure. With this 
approach, on-line expert diagnostic systems whose response time is 
critical, could determine directly whether a goal is achievable by 
comparing the actual system state to a concisely stored set of pre- 
processed critical state elements. 


16835 (DOE/ET/29048—T2) Design, manufacture, test, 
and delivery of 230 kV extruded, radiation cross-linked poly- 
ethylene cable. Final report. Draft. (ion Physics Corp., Bur- 
i mn, MA (USA)). Jan 1984. Contract AC01-78ET29048. 
16lp. NTIS, PC A08/MF A0O1; 1; GPO Dep. File Number 
DE85005405. 

Accelerator design topics are discussed, including cable han- 
dling equipment, primary power control, Marx switch, bushings, 
polyethylene tube rings, radiation damage to tube insulators and ra- 
diation degradation of insulating oil. Minimization of cable faults is 
also briefly touched upon. The x-ray generator for irradiating the 
cables is discussed, including the economics of x-rays. Details of 
materials evaluation studies are given. (LEW) 


16836 (EGG-M—29484) Solution of coupled system of 
PDE by the transistorized multi-grid method. Shich, A. (EG 
and G Idaho, Inc., Idaho Falls (USA)). Jan 1985. Contract 
ACO07-76I1D01570. 25p. (CONF-8411146—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85006377. 

From 2. conference on numerical simulation of VISI de- 
vices; Boston, MA, USA (12 Nov 1984). 

In this work we present a transistorized Gummel's algorithm 
for the numerical solution of the coupled system of nonlinear par- 
tial differential equations describing the intrinsic behavior of semi- 
conductor devices for two-dimensional steady state problems. It is a 
tau-extrapolated high-order multi-grid algorithm. Mathematical 
transistors that transfer resistance to damping of error from low to 
medium frequencies on the coarse grid to high frequencies on the 
coarse grid to high frequencies on the fine grid are used to connect 
different grid levels. By combining them with half-weighting filters 
we obtain a very efficient high-order algorithm with a very simple 
program structure. Moreover the error on the finest grid level is 
often less than that obtained by a conventional high-order tau-ex- 
trapolated scheme where all the relevant equations are solved to 
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machine accuracy. The algorithm, however, is primarily intended 
only for problems that do not have strong currents. 


16837 (NUREG/CR—4112-Vol.1) Investigation of cable 
and cable system fire test parameters. Volume 1, Task A: 
IEEE 383 Flame Test. (Underwriters Labs., Inc., North- 
brook, IL (USA)). Jan 1985. 102p. NTIS, PC A06/MF AO1 
- GPO* $4.75. File Number TI85900616. 

The flame test in the Institute of Electrical and Electronics 
Engineers (IEEE) Standard 383 was investigated. The investigation 
was to develop possible modifications in test equipment and test 
procedure that would increase the repeatability of results and pro- 
vide additional information useful in assessing cable system per- 
formance in response to a real fire. Several fire experiments were 
conducted varying different test parameters. The experimental data 
were analyzed and modifications of both test equipment and test 
procedure were developed. These modification were: an enclosure 
for the sample, defining cable damage; cable fastening and the cable 
tray to be used; establishing tolerances for exhaust of the enclosure; 
starting temperature of the ambient air and cable sample; location 
of the burner and the flow rates of fuel and air into the burner. 
Suggested also, was to report the maximum flame height versus 
time and the rate of heat released versus time as additional informa- 
tion that could be useful in assessing cable system performance. 


16838 (UCID—20304) Signal processing techniques for 
the analysis of transient electromagnetic data. McGevna, 
V.G. (Lawrence Livermore National Lab., CA (USA)). Jan 
1985. Contract W-7405-ENG-48. 77p. NTIS, PC A05/MF 
A01; GPO Dep. File Number DE85007244. 

The analysis of transient electromagnetic data is complicated 
by limitations in the experimental setup, the data acquisition system, 
and even by the analysis techniques employed. This paper presents 
an extension to the more commonly used analysis techniques and 
demonstrates how more useful information can be extracted from 
transient measurements. A comparison is provided between time 
domain and frequency domain spectral analysis techniques, and ex- 
amples are given of how physical insight can be used in the prepro- 
cessing of data to greatly reduce noise in Fourier transforms of 
data. The power spectral density function (PSD) is introduced as a 
useful way of characterizing reflection data where only a short data 
segment from a lightly damped ringdown is available. Finally, the 
coherence function is introduced as a technique for establishing lim- 
itations, such as the maximum useful frequency, in the data being 
processed. 


16839 Low leakage 10,000-V silicon photoconductive 
switch. Koo, J.C.; McWright, G.M.; Pocha, M.D.; Wilcox, 
R.B. (Lawrence Livermore National Laboratory, P.O. Box 
808, Livermore, California 94550). Applied Physics Letters; 
45: No. 10, 1130-1131(15 Nov 1984). Contract W-7405- 
ENG-48. 

Under high bias voltage, the leakage current through a sili- 
con photoconductive switch is mainly caused by carrier injection at 
the metallic contacts. A low leakage, high voltage silicon photo- 
conductive switch is fabricated by the introduction of carrier trap 
centers between the silicon substrate and metallic contacts. We 
report 2.5-mm gap photoconductive switches with leakage currents 
of less than 50 mA at a pulse bias of 10 kV for 600 ns, and an “on” 
resistance of less than 1.3 ©, when illustrated by a 1-ns, 1000-pJ 
pulse of 1.05-ym radiation. 


16840 Nonsaturable microdryer. Hirschfeld, T.B. (to 
Dept. of Energy). US Patent — 6-612,954. 23 May 
1984. 2ip. Contract W-7405-EN' 

A nonsaturable microdryer is provided for electrolytically 
removing moisture from sealed containers, particularly electronic 
equipment. An electrode/electrolyte assembly is disposed within a 
channel between the interior and exterior of a sealed container. A 
catalytic barrier disposed between the interior of the sealed contain- 
er and the electrode/electrolyte assembly prevents the build-up of 
explosive concentrations of hydrogen by converting back-diffusing 
hydrogen and oxygen back into water, which is then recycled. A 
semipermeable membrane disposed between the exterior of the 
sealed container and the electrode/electrolyte assembly allows se- 
lective removal of hydrogen and prevents intake of water. 
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16841 Performance of an array of vertical dipoles over an 

ground system. Mathur, N.C.; King, R.J. 
(Univ. Wisconsin, Madison). Electromagnetics; 3: 87- 
103(1989). Contract W-7405-ENG-48. 

The elevation radiation patterns of a stacked array of verti- 
cal elastic dipoles (VEDs) over several different azimuthally sym- 
metric inhomogeneous ground systems are studied using an integral 
formulation. As the ground influences the pattern of each VED dif- 
ferently, there is no known optimum array excitation function 
which can be used to achieve desired beam shaping and steering. 
Patterns in an array of 21 VEDs spaced 0.1 A apart are computed 
and compared at HF (10 MHz) for three excitation functions: (a) 
convectional linear spacial phasing, (b) phasing according to the 
complex conjugate of the field produced by each VED in the di- 
rection of steering, and (c) spacially sinusoidal excitation with con- 
stant phasing. Results are given for grounds consisting of homoge- 
neous earth, a perfectly conducting ground plane, a perfectly con- 
ducting disk on homogeneous earth and 2 A long radial wire 
ground systems on well- and poorly-conducting earth. It is found 
that the radiation pattern cannot be steered below about 9° in eleva- 
tion for any of the excitation functions or the ground systems used. 
For low-angle steering conjugate excitation produces a slightly nar- 
rower beam with smaller sidelobes. Highly conducting grounds 
tend to permit steering to slightly higher elevations with narrower 
beams. 


16842 (BG-Trans—5779) Lightning protection system; 
general with regard to installation (VDE Guide). (British Gas 
Corp., ee DIN Deutsches Inst. fuer Normung e.V., 

Frankfurt am Main (Germany, F.R.). Deutsche Elektrotech- 
nische Kommission). 31 Mar 1982. Translation of German 
Standard No. DIN 57185, Part 1, January 1981. 56p. NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE85900706. 

The standard specification is also a VDE guide and governs 
the setting up and operation of lightning protection systems, includ- 
ing their design, augmentation, and alteration. The lightning protec- 
tion is taken to mean all the installations required for both external 
protection of the structure by attracting and conducting the light- 
ning to the soil, and internal protection, which includes measures 
taken to counteract the effects of a lightning stroke on metallic in- 
stallations and electrical components. Tests for the systems are pre- 
scribed. (LEW) 


16843 Electronic modulated beam-steerable silicon wave- 
guide array antenna. Horn, R.E.; Jacobs, H.; Freibergs, E.; 
Klohn, K.L. (Army Electronic Research and Development 
Command, Fort Monmouth, NJ). IEEE (Institute of Electri- 
cal and Electronics Engineers) Transactions on Microwave 
Theory and Techniques; MTT-28: No. 6, 647-653(Jun 1980). 

The design and experimental findings for a low-cost easily 
fabricated millimeter-wave line scanner is described. This antenna 
consists of a 1-mm X 1-mm silicon dielectric rod with a metal grat- 
ing (periodic structure) on the upper surface and p-i-n diodes 
mounted on the sidewall. A narrow 8° beam is radiated from the 
grated (perturbed) surface at an angle dependent on the guide and 
perturbation spacing. The beam angle is switched over a 10° angle 
by application of a dc forward current through the p-i-n diode 
modulators. 
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REFER ALSO TO CITATION(S) 15838, 16494, 16495 
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REFER ALSO TO CITATION(S) 16486, 16492, 16493, 16582 


og See ears Low Emission Combus- 

tor Technology Program. Final report, October 1, 1982-Octo- 
ber 31, 1984. Lew, H.G.; Toof, J.L. (Westinghouse Electric 
Corp., Concordville, PA (USA). Combustion Turbine Sys- 
tems Div.). Sep 1984. Contract AC21-82MC20228. 57p. 
GPO Dep. File Number 


NTIS, PC A04/MF AOI; 
DE85003534. 
_ Purpose is to evaluate coal water mixture (CWM) in a low 


fied for the combustion of CWM and for testing at 3 to 10 atmos- 
pressure and 2000°F (1094°C) turbine inlet temperature. 
was performed in the Westinghouse Advanced Com- 
lopment Rig at Concordville, Pa. Testing was done 
ith CWM a No. 2 fuel oil for comparison. In addition, No. 2 
oil doped with pyridine was used to simulate the effect of fuel 
bound nitrogen on NO/sub x/ production. The design of the 
MASB for CWM combustion has encompassed several subtasks 
which provided valuable design data. These include numerical 
combustor flow field calculations by the computer code CORA 2- 
83, nozzle spray tests on CWM to select the proper nozzle, and the 
selection of the appropriate CWM. Test results to date on the 
MASB operating in both the rich-lean mode and lean-lean mode in- 
dicate that CWM combustion in a metal walled combustor such as 
the MASB is feasible. The NO/sub x/ results for oil show an in- 
crease in the NO/sub x/ from the 5-inch MASB obtained previous- 
ly. Combustion efficiencies greater than 99.9% were obtained on 
oil. CWM combustion with a methane gas pilot has shown combus- 
tion efficiencies up to 99.5%. However, combustion to date of 
CWM alone has only shown combustion efficiencies up to 53%. 


16845 (LBL—18150) LDA study of non-steady flame 
propagation in a constant volume duct. Dunn-Rankin, D.; 
are RK: Sawyer, R.F. (Lawrence Berkeley Lab., CA 
(USA Cal California Univ., Berkeley (USA). Dept. of Mechan- 
Engineering). 1984. Contract AC03-76SF00098. 
‘op. (CONF-840753—2). NTIS, PC A03/MF AO1; 1; GPO 
Dep. File Number DE85007233. 

From 2. international symposium on applications of laser an- 
emometry to fluid mechanics; Lisbon, Portugal (2 Jul 1984). 

This work investigates the development of tulip shaped 
flames during laminar flame propagation in a closed duct. In par- 
ticular the interaction of a laminar flame front with its self-induced 
non-steady flow field is examined as a possible source of the tulip 
phenomenon. The flame generated flow is measured with a laser 
Doppler anemometer (LDA). The flame shape and its position are 
recorded with high-speed schlieren cinematography. Comparison of 
the qualitative schlieren and the quantitative LDA data records 
provides insight into the flame/flow relationship. 


4220 Underground Engineering 


16846 (DOE/NV/10327—15) Drillbacks: Nevada Test 
Site, fiscal year 1984, Dean, R. (Reynolds Electrical and 
Engineering Co., Inc., Las Vegas, NV (USA)). Jan 1985. 
Contract ACO08-84NV 10327. 19p. NTIS, PC A02/MF AOl1; 
GPO Dep. File Number DE85006898. 

This report is a compilation of operational and cost data for 
the 16 drillbacks completed during fiscal year 1984. Its purpose is 
to summarize major elements of costs in significant categories and 
to show their relative contribution to total costs. Productivity data 
and cost summaries for fiscal years 1978 through 1984 are included 
in the report to indicate any trends in each laboratory's drillback 
practices and costs. Current drillback practices include setting 13-3/ 
8-inch conductor pipe for the Los Alamos National Laboratory 
(LANL) holes and 10-3/4-inch conductor pipe for Lawrence Liver- 
more National Laboratory (LLNL) holes. Both laboratories utilize 
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9-7/8-inch bits for drillbacks. The Los Alamos program uses the 
Skytop drill rig to drill holes that are deeper than 1200 feet. For 
holes 1200 feet deep or less, Los Alamos uses the Boyles drill rig. 
Holes for LLNL are drilled with the Hycalog drill rig. Air foam 
and sepiolite mud are used on drillbacks for LLNL events and ben- 
tonite mud is used on holes for Los Alamos events. Sepiolite mud is 
favored over bentonite mud in hole conditioning at depth. During 
fiscal year 1984, the costs of plugging prior year drillbacks near 
event locations were $20,547 for LLNL and $8,226 for Los 
Alamos. These costs are charged to separate work orders and were 
not used in determining drillback costs. Costs incurred for general 
construction support of drillbacks are not directly comparable for 
LLNL and Los Alamos because charges for similar tasks are ac- 
counted for differently by each laboratory. Containment equipment 
costs for LLNL and Los Alamos are shown. 


16847 (DOE/NV/10327—16) Emplacement hole drilling, 
Nevada Test Site, fiscal year 1984, Dean, R. (Reynolds Elec- 
trical and Engineering Co., Inc., Las Vegas, NV (USA)). 
Jan 1985. Contract AC08-84NV 10327. 29p. NTIS, PC A03/ 
MF A01; GPO Dep. File Number DE85006897. 

Reynolds Electrical and Engineering Co. Inc., (REECo), 
completed twenty-seven emplacement holes, including two aban- 
doned holes (U19j and U7bw), and two suspended holes (U31lv and 
U6c), in Fiscal Year 1984. Four of the surface conductors were set 
in a prior year, as shown on Table 1. Ten holes (including one on 
Pahute Mesa) were drilled for the Lawrence Livermore National 
Laboratory (LLNL). Seventeen emplacement holes (including one 
on Pahute Mesa) were drilled for the Los Alamos National Labora- 
tory (LANL). The assigned drilled areas are shown in Figure 1. 
Emplacement drilling at the Nevada Test Site in Fiscal Year 1984 
consisted of 29.7 rig weeks for LLNL at a total cost of $8,951,000 
and 38.8 rig weeks for Los Alamos at a total cost of $11,115,000. 
However, data in this report are limited to the emplacement holes 
actually completed in Fiscal Year 1984. The average cost per foot 
for LLNL uncased holes in FY 1984 include U8n and U2gas. Ex- 
cluding these costs, the average cost per foot would be $364.08. 
The tabulated average unit cost per foot drilled includes logging, 
sampling, casing, and cementing plus costs incurred for any remedi- 
al work or fishing. Data in this report reflect charges to separate 
work orders, Site Preparation Drilling and Zero Station Drilling 
for each emplacement hole. 


4230 Marine Engineering 


16848 (PB—85-112290/XAB) Design and operation of 
mechanical and hydraulic bit releases. Technical report. Pe- 
terson, M.N.A. (Scripps Institution of Oceanography, La 
Jolla, CA (USA). Deep Sea Drilling Project). Feb 1984. 
117p. (TR—17). NTIS, PC A06/MF A0O1. 

See also PB85-112282. 

The Deep Sea Drilling Project Technical Report documents 
the history, incentives and development details of the bit release 
technology used aboard the GLOMAR CHALLENGER. Descrip- 
tions of the most current models and operational guidelines for both 
the earlier Mechanical Bit Release (MBR) and the later Hydraulic 
Bit Release (HBR) are included. Operational deployments of both 
systems are summarized. Appendices are included with certain sig- 
nificant engineering calculations and machine drawings. 


16849 (PB—85-112308/XAB) Design and operation of an 
extended core barrel. Technical report. Peterson, M.N.A. 
(Scripps Institution of Oceanography, La Jolla, CA (USA). 
Sea Drilling Project). Aug 1984. 214p. (TR—20). 
NTIS, PC A10/MF AO1. 
See also PB85-112381. Portions of this document are not 
fully —-. 
Deep Sea Drilling Technical Report discusses the 
design, development and operation of the DSDP Extended Core 
Barrel (XCB). Test reports are included in the Appendices along 
with detailed machine drawings of the most current version. The 
XCB was successfully operated by DSDP on the GLOMAR 
CHALLENGER during Legs 90-96. It is one part of a totally new 
coring system that can take deep ocean cores from the soft mudline 
to basalt basement. It has been developed to core the sediment in- 
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terval below the depth limit (sediment stiffness limit) of the Ad- 
vanced Piston Corer and into basalt basement without tripping the 


16850 (PB—85-112324/XAB) Design and operation of an 
ry hydraulic piston corer. Technical report. Peterson, 
ape omy of Oceanography, La Jolla, CA 
Drilling Project). Jul 1984. 269p. (TR— 

21). Nris A12/MF AOl1. 
See also PB85-112308. Portions of this document are not 
fully — 
Deep Sea Drilling Project Technical Report documents 
the history, incentives, development and testing of the Advanced 
Piston Corer (APC) - the third generation in the wireline retrieva- 
ble, piston coring technology in DSDP. Description and operation- 
al guidelines of the latest design iteration, APC Mod. II, are includ- 
ed. Operational sea trials of the Mod. I version are summarized. 
Appendices are included with related reports, design calculations 

and machine drawings. 


16851 (PB—85-112332/XAB) Computer analysis and 
field measurements of stresses in long drill strings suspended 
from a floating vessel. Technical report. Peterson, M.N.A. 
(Scripps Institution of Oceanography, La Jolla, CA (USA). 
Sea Drilling — Jul 1984. 231p. (TR—22). 

S, PC E09/MF A 

See also PB85-1 aie Includes two sheets of 48X reduction 
microfiche. 

Technical Report No. 22 contains a complete description of 
the computer models and the instrumented systems that have been 
used by the Deep Sea Drilling Project for determining the loading 
conditions to which a drill string is subjected. 


16852 (PB—85-112340/XAB) Reentry cone multiple 
casing hanger systems. Technical report. Peterson, M.N.A. 
(Scripps Institution of Oceanography, La Jolla, CA (USA). 
Sea Drilling Project). Oct 983. 228p. (TR—13). 

S, PC Al1l/MF AO1. 

See also PB85-112357. 

Since 1968, when the Deep Sea Drilling Project (DSDP) 
began its worldwide scientific drilling and coring operations aboard 
the D/V GLOMAR CHALLENGER, the Project has been at the 
forefront of deep ocean technology exploring the geologic history 
of the earth. In August, 1975, DSDP accepted a new challenge, the 
International Phase of Ocean Drilling (IPOD). Crucial to this new 
deep-ocean challenge was the refinement of the Project's deep- 
water re-entry hardware to permit penetration of the volcanic base- 
ment underlying the ocean floor. This paper covers the analysis, 
design, and operation of DSDP’s deep water re-entry cone/dual 
casing hanger system developed in 1975. 


16853 (PB—85-112357/XAB) Drill string failure analy- 
ses. Technical report. Peterson, M.N.A. (Scripps Institution 
of oo hy, La Jolla, CA (USA). Deep Sea Drilling 
— Nov 1983. 173p. (TR—14). NTIS, PC A08/MF 


See also PB85-112340. 

The report contains analyses of major drill string failures in- 
curred during 15 years of Deep Sea Drilling Project (DSDP) wire- 
line coring operations. Operating experience and means to reduce 
such losses is also described. This operational experience and failure 
analyses should be of interest to other operators in designing for 
similar deep water work. 


16854 (PB—85-112365/XAB) Test and evaluation of alu- 
minum drill pipe for deep-water coring: design and use of 
heavy-wall drilling joints for bending stress reduction. Techni- 
cal report. Peterson, M.N.A. (Scripps Institution of Ocean- 
ography, La Jolla, CA (USA). Sea Drilling Project). 
Feb 1984. 144p. (TR—15). NTIS, PC A07/MF AO1. 

See also PB85-112357. 

The report includes two papers dealing with means of ex- 
tending the drill string depth capability and lowering stresses at the 
top of the drill string. The first paper reports on the operational use 
of a 2000 foot section of aluminum drill pipe in a mixed aluminum/ 
steel drill string. The report also discusses metallurgical laboratory 
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tests and assesses the potential of mixed strings for use in wireline 
coring operations to 30,000 feet. The second deals with the devel- 
opment and test of drilling joints used to reduce stresses at the 
upper end of the drill string. 


son, M.N.A. (Scripps Institution of Oceanography, La Jolla, 
CA (USA). Drilling Project). Apr 1984. 332p. 
(TR—19). NTIS, PC A15/MF AOl. 

See also PB85-112373. 

Technical Report Number 19 relates operational and engi- 
neering procedures used aboard D/V GLOMAR CHALLENGER 
from Leg 85 through Leg 96. The report documents technical 
achievements, drilling and coring results, drill bit performance, de- 
ployment of new coring systems, coring equipment modifications 
and procedural improvements. Problem areas are identified and re- 
medial actions taken or proposed are presented. In addition, oper- 
ational ramifications of weather, communications, personnel, port 
calls and under way periods are related. 


16856 (PB—85-112399/XAB) a plan (of Inter- 
national Phase of Ocean Drilling, Deep Sea Drilling Project) 
(revised). Technical report. Peterson, M.N.A. (Scripps Insti- 
tution of Oceanography, La Jolla, CA (USA). Sea 
Drilling Project). Apr 1984. 62p. (TR—23). NTIS, PC A04/ 
MF AOl. 

See also PB85-112332. 

This plan is based on the operational objective which is to 
drill and core sediments and basement rocks in the deep oceans and 
adjacent seas. Preliminary core description performed by the scien- 
tific staff aboard the vessel, and the normal maintenance by Global 
Marine Drilling Company performed on both the drilling vessel 
and on the equipment, are not included. In addition to drilling, 
coring and downhole geophysical experiments, the Project con- 
ducts oceanographic operations, such as magnetometer surveys, 
depth profiles, and seismic surveys using air guns. These oceano- 
graphic operations are conducted whenever possible while the 
vessel is in transit. The information obtained is used for optimum 
site selection for drilling and coring. 


4240 Pollution Control Equipment 
REFER ALSO TO CITATION(S) 15590, 17050 
4250 Power Cycles 


REFER ALSO TO CITATION(S) 16441, 17565 
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REFER ALSO TO CITATION(S) 16865, 16868 


16857 (AREAEE—262) Electron injector. IV. A remote 
tracer for the electron beam current. Bakr, M.H.S.; Ragheb, 
M.S. (Atomic Energy Establishment, Inshas (Egypt). 
Plasma Physics and Accelerators Dept.). 1981. 19p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85900667. 

A remote tracer is designed and constructed for continuous 
measurements of the spatial density distribution in high power elec- 
tron guns. The beam profile and axial trajectory measured across 
and along the beam flow are plotted using an x-y recorder. 


16858 (BNL—35801) Future accelerator studies of high 
energy heavy ion collisions. Ludlam, T.W. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1984. Contract AC02- 
76CHO00016. op. (CONF-8410206—2). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85005885. 
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_ From Workshop on cosmic ray and high energy gamma ray 
ts for the space station ERA; Baton Rouge, LA, USA 
(17 Oct 1984). 

We have recently seen the rapid development of a new field 
of physics in which the long distance aspects of QCD may be ex- 
plored in very high energy nuclear collisions: elementary properties 
of the strong interaction, the structure of the QCD vacuum, and 
the mechanism of quark confinement in hadrons may be addressed 
through the macroscopic behavior of nuclear matter at extreme 
conditions of temperature and baryon density; specifically, extended 
volumes of hadronic matter with energy densities greater than 10 
times that of the nuclear ground state. The possibility of creating 
such conditions in laboratory experiments with ultra-relativistic 
heavy ion collisions has attracted increasing numbers of nuclear and 
= physicists. The discovery and exploration of a new form of 

matter consisting of an extended plasma of quarks and gluons em- 
braces the interests and techniques of both these communities, with 
important consequences for astrophysics as well. I will summarize 
the status of efforts to realize the high energy nuclear beams re- 
quired to do these experiments, and describe the experimental pro- 
grams which are being planned. 9 references. 


16859 (TRI-PP—84-98) H™ cyclotrons for radioisotope 

Burgerjon, J.J. (British Columbia Univ., Van- 

couver (Canada). TRIUMF Facility). Nov 1984. ; 

(CONF-841117—49). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85900603. 

From 8. conference on the application of accelerators in re- 


search and industry; Denton, TX, USA (12 Nov 1984). 
Over the past few years H~ cyclotrons have been introduced 


as powerful radioisotope producers. Four of these machines, sup- 
plied by The Cyclotron Corporation of Berkeley, California, are 
now in regular operation in the US, Britain, Germany and Canada. 
They routinely accelerate protons, variable in energy from 11 to 42 
MeV, at beam currents of up to 200 pA after extraction. Negative 
ion cyclotrons feature simplicity of extraction, ease of varying the 
energy and potential for more than one extracted beam. Target sys- 
tems are installed in the external beams, thus eliminating much of 
the usual activation and contamination of the cyclotron. Operation- 
al experience with the presently installed machines is reviewed. 


16860 Magnet pole tips. Thorn, C. E.; Baltz, A. J.; 
Chasman, Ch. (to The United States of America as repre- 
sented by the United States Department of Energy). US 
Patent 4,445,102. 24 Apr 1984. Filed date 19 Nov 1981. vp. 

PAT-APPL-323150. 

An improved magnet which more easily provides a radially 
increasing magnetic field, as well as reduced fringe field and re- 
quires less power for a given field intensity. The subject invention 
comprises a pair of spaced, opposed magnetic poles which further 
comprise a pair of pole roots, each having a pole tip attached to its 
center. The pole tips define the gap between the magnetic poles 
and at least a portion of each pole tip is separated from its associat- 
ed pole root. The separation begins at a predetermined distance 
from the center of the pole root and increases with increasing 
radial distance while being constant with azimuth within that por- 
tion. Magnets in accordance with the subject invention have been 
found to be particularly advantageous for use in large isochronous 
cyclotrons. 


4302 Beam Dynamics, Field Calculations, And Ion 


REFER ALSO TO CITATION(S) 17563 


16861 (LA—10207-MS) Generalization of the Child- 
Langmuir relation for one-dimensional it diodes. 
Kadish, A.; Peter, W.; Jones, M.E. (Los Alamos National 
Lab., NM (USA)). Oct 1984. Contract W-7405-ENG-36. 
10p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85007386. 

A simple time-dependent relationship betwee the applied 
voltage pulse and the extracted current in a one-dimensional diode 
has been derived. The relation is applicable to diodes when the ap- 
plied voltage changes appreciably during the beam-front transit 
time across the diode gap. A simple application to the elimination 
of ion-diode current transients is presented. 
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16862 (LA—10235-MS) Documentation for TRACE: an 
interactive beam-transport code. Crandall, K.R.; Rusthoi, 
D.P. (Los Alamos National Lab., NM (USA)). Jan 1985. 
Contract W-7405-ENG-36. 66p. NTIS, PC A04/MF AO}; 1; 
GPO Dep. File Number DE85007378. 

TRACE is an interactive, first-order, beam-dynamics com- 
puter program. TRACE includes space-charge forces and mathe- 
matical models for a number of beamline elements not commonly 
found in beam-transport codes, such as permanent-magnet quadru- 
poles, rf quadrupoles, rf gaps, accelerator columns, and accelerator 
tanks. TRACE provides an immediate graphic display of calcula- 
tive results, has a powerful and easy-to-use command procedure, in- 
cludes eight different types of beam-matching or -fitting capabili- 
ties, and contains its own internal HELP package. This report de- 
scribes the models and equations used for each of the transport ele- 
ments, the fitting procedures, and the space-charge/emittance cal- 
culations, and provides detailed instruction for using the code. 


16863 (LA-UR—85-233) Two-dimensional beat wave ac- 
celeration simulation. Kindel, J.M.; Forslund, D.W.; Mori, 
W.B.; Joshi, C.; Dawson, J.M. (Los Alamos National Lab., 
NM (USA); California Univ., Los Angeles (USA)). 1984. 
Contract W-7405-ENG-36. 7p. (CONF-8411153—1). NTIS, 
PC A02/MF A011; GPO Dep. File Number DE85005961. 

From International conference on lasers '84; San Francisco, 
CA, USA (26 Nov 1984). 

Finite laser beam particle simulations of beat wave accelera- 
tion show that a coherent plasma wave excited by two-colinear 
laser beams at a difference frequency equal to the plasma frequency 
can produce maximum electron energies as predicted by simple 
one-dimensional theory. The time to saturation and the saturation 
amplitude of the plasma wave electric field agrees with the Rosenb- 
luth-Liu theory. Stimulated Raman scattering does not appear to 
degrade the electron acceleration process. Eventually self-focussing 
and filamentation limit the lifetime of the coherent plasma wave to 
tens of picoseconds for an intense CO, laser beam. 


16864 (SLAC/AP—40) First order variation of the dis- 
persion function with particle energy deviation. Delahaye, 
J.P.; Jaeger, J. . (Stanford Linear Accelerator Center, CA 
(USA)). Dec 1984. Contract AC03-76SF00515. 24p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85007740. 

The variation of the dispersion function with the particle 
energy deviation can presently be calculated from second order 
transfer matrices; its periodic solution is determined numerically. 
The general differential equations for the dispersion function de- 
duced from the complete equation of motion to second order are 
solved, using Green's function integral leading to an analytical ex- 
pression of the periodic solution of the dispersion function Do and 
of the first order perturbation, D:, with respect to energy deviation. 
The same method can be extended to higher order perturbations of 
the dispersion function. The determination of the periodic solution 
as well as the transportation of these two dispersion functions 
through any element depends only on two particular integrals. 
These integrals are derived for the general case of a combined 
function magnet, with up to second order components. The deriva- 
tion includes the contribution from the edges. Chapter 2 and 3 deal 
with closed machines, chapter 4 applies these results to beam trans- 
port lines. These analytical expressions are then applied to a typical 
machine in order to illustrate the most important driving terms; the 
results do agree with those obtained by optics programs like MAD 
or DIMAT based on second order transfer matrices. 


16865 (SLAC-CN—283) SLC positron damping ring 
optics design. Delahaye, J.P.; Rivkin, L. (Stanford Linear 
Accelerator Center, CA (USA)). Dec 1984. Contract AC03- 
76SF00515. 30p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
File Number DE85007711. 

The basic SLAC Linear Collider operation scheme assumes 
the use of two damping rings, one for the e~, one for the et, 
order to reduce the colliding beam normalized emittances to 30m 
pradm hence raising the corresponding luminosity by a factor 170. 
The e~ damping ring which optics was designed by H. Wiedemann, 
has been extensively studied and modelled since it's completion at 
the end of 1982. The e* damping ring to be built soon will be based 
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on the same design except for some modifications resulting from 
the studies on the e~ damping ring which clearly pointed out two 
major optics weak points: the extracted normalized emittances are 
30 to 60% bigger than the design values, which already left no 
margin for unavoidable blow-up between the damping rings and the 
SLC interaction point, and the chromaticity correction based on 
distributed sextupole components provided by shaping the ends of 
the bending magnet poles was insufficient. Moreover the QDI qua- 
drupoles introduce a strong coupling between transverse planes due 
to an undesirable skew component. The present note describes the 
basic modifications of the ring lattice and main equipment positions 
in order to improve the first two points in the Positron Damping 
Ring. The QDI quadrupole design has already been modified and 
magnets of a new type will be implemented in both damping rings. 


16866 (SLAC-CN—285) Energy 

tance of damping ring beams. Stiening, R. (Stanford Linear 
Accelerator Center, CA (USA)). Jan 1985. Contract 
AC03-76SF00515. 5p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85007080. 

The energy at which the SLC damping rings are operated 
was chosen to be 1.21 GeV. At the time that that specification was 
made, the repetition rate of the SLC was expected to be 180 Hz. It 
is now anticipated that the repetition rate during the initial year of 
operation of the SLC will be 120 Hz. The following curves which 
show the output emittance of the damping rings as a function of 
input emittance and energy suggest that there is a range of energies 
over which the rings can be operated without changing the SLC 
luminosity. It should be noted that in the era of polarized beams, 
the damping ring energy will be fixed at the design value on ac- 
count of the spin precession required in the LTR and RTL trans- 
port lines. The SLC design output emittance of the damping rings 
is 3 x 10-5 radian-meters. Because of space charge disruption and 
quantum emission downstream of the damping rings, much lower 
values than the design value may not have a large beneficial effect 
on the luminosity. 3 figures. 


of the emit- 


16867 (SLAC-CN—287) Focusing upgrade for sectors 11 
through 19. Sheppard, J.C. (Stanford Linear Accelerator 
Center, CA (USA). 25 Jan 1985. Contract ACO03- 
76SF00515. 6p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85007738. 

In order to transport high current, single bunch beams to the 
SLC positron source for spring 1986 testing, it will be necessary to 
augment the strength of available focusing in sectors 11 through 19. 
We have decided to replace the sector doublet type QB quadru- 
poles with stronger type QE magnets. In conjunction with new 
Vax controlled power supplies, this sector 11 through 19 doublet 
lattice can be run at optimal settings for beam energies of several 
GeV up to the full SLC energy of 32 GeV by sector 19. Installa- 
tion of the temporary stronger focusing is planned for summer 
1985; full SLC FODO array focusing is scheduled for the following 
summer. This note presents the intermediate solution for sectors 11 
through 19. In addition, the sector 10 quadrupole strengths required 
for matching beams into the doublet array are given. 1 figure, 4 
tables. 


16868 (SLAC-CN—288) Temperature rise and gradient of 
SLC positron accelerating section and way to reduce their ef- 
fects on positron dynamics. Yao, C.G. (Stanford Linear Ac- 
celerator Center, CA (USA)). Feb 1985. Contract AC03- 
76SF00515. 10p. NTIS, PC A02/MF A0l; 1; GPO Dep. 
File Number DE85007739. 

Temperature rise and gradient on the high accelerating gra- 
dient section following the positron target and their effects on posi- 
tron dynamics are discussed. 4 references, 2 figures, 1 table. 


16869 Acceleration of electrons by the interaction of a 
bunched electron beam with a plasma. Chen, P.; Dawson, 
J.M.; Huff, R.W.; Katsouleas, T. (Stanford Linear Accelera- 
tor Center, Stanford University, Stanford, California 94305). 
Physical Review Letters; 54: No. 7, 693-696(18 Feb 1985). 
Contract AC03-76SF00515. 

A new scheme for accelerating electrons, employing a 
bunched relativistic electron beam in a cold plasma, is analyzed. 
We show that energy gradients can exceed 1 GeV/m and that the 


driven electrons can be accelerated from yomc? to 3yomc? before 
the driving beam slows down enough to degrade the plasma wave. 
If the driving electrons are removed before they cause the collapse 
of the plasma wave, energies up to 4yo*mc? are possible. A noncol- 
linear injection scheme is suggested in order that the driving elec- 
trons can be removed. 


16870 Anomalous losses from relativistic electron rings in 
decreasing toroidal fields. Meger, R.A.; Parker, M.R.; 
ae H.H. (RECE-Group School of Applied and 
Engineering Physics, Cornell University, Ithaca, New York 
14853). Physics of Fluids; 28: No. 1, 1 16(an 1985). Con- 
tract AC02-76ET53017. 

Anomalously enhanced fast-electron losses are observed on 
relativistic E layers in the RECE-Christa device when the applied 
toroidal magnetic field decreases to zero in times shorter than ring 
lifetime. These losses consistently occur in a certain region of the 
field-reversal parameter and the ratio of applied toroidal to axial 
magnetic fields at the ring position. The critical parameter range is 
independent of the radial gradient of the applied mirror field, the 
background gas pressure, and the rate-of-decay of B/sub theta/; 
however, it depends on the axial length of the rings, and there may 
be a threshold in dB/sub theta//dt. The observed parameter de- 
pendence as well as the absence of any kink or tilt motions point to 
new orbital resonances as the cause of these losses. 


16871 Ion beam profile monitor. Galvin, J.E.; Brown, 
1.G. (University of California, Lawrence Berkeley Labora- 
tory, Berkeley, California 94720). Review of Scientific Instru- 
ments; 55: No. 11, 1866-1867(Nov 1984). 

We describe a simple and inexpensive diagnostic for rapid 
measurement and display of the radial profile of the ion beam gen- 
erated by an experimental ion source. The technique may be useful 
for other kinds of beams also. 
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REFER ALSO TO CITATION(S) 16867, 17442 


16872 ah soe aioe Measurement of NSLS distributed 
characteristics. 


diode sputter ion Foerster, C.L. 
(Brookhaven National Lat Lab., Upton, NY (USA)). 1984. Con- 
tract AC02-76CHO00016. 1 (CONF-841218—25). NTIS, 
PC A02/MF AOI; 1; GPO . File Number DE85006550. 

From 31. national vacuum symposium; Reno, NV, USA (3 
Dec 1984). 

For the DI pump to have acceptable pumping speed, the 
pump must be glow discharge conditioned after the 150°C max 
vacuum bakeout. Other DI pump conditioning procedures have not 
been investigated. Glow discharge conditioning of the system using 
the DI pump anode significantly improves the pumping speed at 
low pressures and high pressure pumping speed is slightly im- 
proved. The NSLS DI pump speed is not linear with pressure even 
though the average current is. Pumping speed drops to less than 
25% of the high pressure speed at pressures below 10~® torr, de- 
pending on the pump condition. The pumping speed is sufficiently 
close to its calculated value at high pressure. These results agree 
with actual ring experience with the distributed pump. The DI 
pump is most efficient pumping distributed gas loads from beam op- 
eration rather than gas loads introduced at the ends of the pump. 
Most of the gas load is distributed adjacent to the pump during 
beam operation due synchrotron radiation included desorption. 11 
references, 5 figures. 


16873 (CONF-841117—46) Current research using the 
ANL High Voltage Electron Microscope-Tandem Accelerator 
Facility. Taylor, A.; Ryan, E.A. (Argonne National Lab., 
IL (USA)). Nov 1984. Contract W-31-109-ENG-38. 20p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE85006911. 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

Recent work at the Argonne National Laboratory, (ANL), 
HVEM-Tandem Accelerator user facility is summarized: direct ob- 
servation of cluster defects formed by in-situ ion irradiation at low 
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using the ion-beam interface has led to important fun- 
damental results on defect production processes. Results on solute 
segregation at elevated temperatures induced by electron and ion 
irradiation are reported. Other published work is briefly summa- 
rized and/or referenced. 


16874 (CONF-8410172—6) ATLAS positive-ion injector 
proposal. Pardo, R.C. (Argonne National Lab., IL (USA)). 
Oct 1984. Contract W-31-109-ENG-38. 10p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85006834. 

From Symposium of northeastern accelerator personnel; 
Stony _ NY, USA _< Oct 1984). 

ATLAS facility will provide beams of heavy-ions 
Suciatecemeiiinnas amo te Energies provided will range 
from over 20 MeV/A for lighter ions down to approximately 5 
MeV/A for mass 130. In discussions with our user group concern- 
ing future program needs, two major areas of focus emerged. The 
first was a desire to increase the beam intensities available by ap- 
proximately a factor of ten beyond what is possible from our 
present negative-ion source and tandem injector for all ion species. 
The second was to obtain beams of at least 10 MeV/A energy for 
all possible masses through uranium. These features were desired 
without compromising the presnt qualities of the ATLAS facility: 
good beam quality, ease of operation, and continuous (DC) oper- 
ation. The facility which has been proposed to address these goals 
consists of replacing the negative-ion injector and FN tandem with 
a positive-ion source and a superconducting linac of a new design 
which makes use of the high field gradients possible with supercon- 
ducting structures. The positive-ion source proposed is an electron 
cyclotron resonance source mounted on a high-voltage platform, 
providing a 350-kV potential for preacceleration of the ions. This 
will produce, for example, uranium ions of 7 MeV with a velocity 
of .008c, assuming a charge state of 20*. The ions will be bunched 
in a two system providing a pulsed beam with a 


stage bunching 
time width of better than 0.4 ns for injection into the linac. 


16875 (OE/ER—0216) Nuclear physics accelerator fa- 
cilities. (USDOE Office of Energy Research, Washington, 
DC. Nuclear Physics Div.). Jan 1985. 33p. NTIS, PC A03/ 
MF A01; GPO Dep. File Number DE85007500. 

The Department of Energy’s Nuclear Physics program is a 
comprehensive program of interdependent experimental and theo- 
retical investigation of atomic nuclei. Long range goals are an un- 
derstanding of the interactions, properties, and structures of atomic 
nuclei and nuclear matter at the most elementary level possible and 
an understanding of the fundamental forces of nature by using 
nuclei as a proving ground. Basic ingredients of the program are 
talented and imaginative scientists and a diversity of facilities to 
provide the variety of probes, instruments, and computational 
equipment needed for modern nuclear research. Approximately 
80% of the total Federal support of basic nuclear research is pro- 
vided through the Nuclear Physics program; almost all of the re- 
maining 20% is provided by the National Science Foundation. 
Thus, the Department of Energy (DOE) has a unique responsibility 
for this important area of basic science and its role in high technol- 
ogy. Experimental and theoretical investigations are leading us to 
conclude that a new level of understanding of atomic nuclei is 
achievable. This optimism arises from evidence that: (1) the mesons, 

and neutrons which are inside nuclei are themselves com- 
posed of quarks and gluons and (2) quantum chromodynamics can 
be developed into a theory which both describes correctly the 
interaction among quarks and gluons and is also an exact theory of 
the strong nuclear force. These concepts are important drivers of 
the Nuclear Physics program. 


16876 (DOE/ER/10629—1) [Investigation into the pho- 

of charmed particles]. Appendix A through G. 
Appel, J.; Mantsch, P.; Nash, T.; Morrison, R.J.; Luste, G. 
(Oklahoma Univ., Norman (USA)). 1 Oct 1976. Contract 
AS05-80ER 10629. 74p. NTIS, PC A04/MF AO!1; 1; GPO 
Dep. File Number DE85007104. 

This report describes the design of a magnetic spectrometer 
facility to be built in the Tagged Photon Lab. The design has been 
developed by a collaboration of physicists from Fermilab, The Uni- 
versity of California at Santa Barbara, The University of Colorado 
and The University of Toronto. This group was formed to build 
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the facility and to carry out the experiment described in Proposal 
516, which is a study of photoproduced states (including charm and 
hidden charm) with a forward mass > 2.5 GeV. Although the 
design of the facility is developed from that outlined in P-516, 
much thought has gone into making the facility versatile enough to 
be used for a continuing program of physics by different groups. In 
addition to the 100 GeV photon physics of P-516, this facility is de- 
signed to be useful for experiments like the following: pion produc- 
tion experiments, hadron jet experiments, = 300 GeV and very 
high intensity photon physics with the energy doubler including 
searches for and studies of heavy leptons. 


16877 (FNAL/C—85/14) Fixed target facility at the 
SSC. Loken, S.C.; Morfin, J.G. (Lawrence Berkeley Lab., 
CA (USA); Fermi National Accelerator Lab., Batavia, IL 
(USA)). Jan 1985. Contract AC02-76CH03000. 15p. 
(CONF-8406198—41). NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. File Number DE85007516. 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

The question of whether a facility for fixed target physics 
should be provided at the SSC must be answered before the final 
technical design of the SSC can be completed, particularly if the 
eventual form of extraction would influence the magnet design. To 
this end, an enthusiastic group of experimentalists, theoreticians and 
accelerator specialists have studied this point. The accelerator phys- 
ics issues were addressed by a group led by E. Colton whose report 
is contained in these proceedings. The physics addressable by fixed 
target was considered by many of the Physics area working groups 
and in particular by the Structure Function Group. This report is 
the summary of the working group which considered various SSC 
fixed target experiments and determined which types of beams and 
detectors would be required. 13 references, 5 figures. 


16878 (HEDL-SA—3207-FP) SUPER-FMIT, an acceler- 
ator-based neutron source for fusion components irradiation 
testing. Burke, R.J.; Holmes, J.J.; Johnson, D.L.; Mann, 
F.M.; Miles, R.R. (Hanford Engineering Development Lab., 
Richland, WA (USA)). 1984. Contract AC06-76FF02170. 
16p. (CONF-841117—50). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85007469. 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

The SUPER-FMIT facility is proposed as an advanced ac- 
celerator based neutron source for high flux irradiation testing of 
large-sized fusion reactor components. The facility would require 
only small extensions to existing accelerator and target technology 
originally developed for the Fusion Materials Irradiation Test 
(FMIT) facility. There, neutrons would be produced by a 0.1 
ampere beam of 35 MeV deuterons incident upon a liquid lithium 
target. The volume available for high flux (> 107‘ n/cm?-s) testing 
in SUPER-FMIT would be 14 liters, about a factor of 30 larger 
than in the FMIT facility. This is because the effective beam cur- 
rent of 35 MeV deuterons on target can be increased by a factor of 
ten to 1.0 amperes or more. Such a large increase can be accom- 
plished by acceleration of multiple beams of molecular deuterium 
ions (D2+) to 70 MeV in a common accelerator sructure. The 
availability of multiple beams and large total current allows great 
variety in the testing that can be done. For example, fluxes greater 
than 10'* n/cm?-s, multiple simultaneous experiments, and great 
flexibility in tailoring of spatial distributions of flux and spectra can 
be achieved. 


16879 (LA-UR—85-61) Surveying and optical tooling 
technologies combined to align a skewed beamline at the 
LAMPF accelerator. Bauke, W.; Clark, D.A.; Trujillo, P.B. 
(Los Alamos National Lab., NM (USA)). 1985. Contract 
W-7405-ENG-36. llp. (CONF-8503104—1). NTIS, 
A02/MF A01; GPO Dep. File Number DE85005902. 

From ASP-ACSM convention; Washington, DC, USA (10 
Mar 1985). 

Optical Tooling evolved from traditional surveying, and 
both technologies are sometimes used interchangeably in large in- 
dustrial installations, since the instruments and their 
adapters and supports complement each other well. A unique mar- 
riage of both technologies was accomplished in a novel application 
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at LAMPF, the Los Alamos Meson Physics Facility. LAMPF con- 
sists of a linear accelerator with multiple target systems, one of 
which had to be altered to accommodate a new beamline for a neu- 
trino experiment. The new line was to be installed into a crowded 
beam tunnel and had to be skewed and tilted in compound angles 
to avoid existing equipment. In this paper we describe how Optical 
Tooling was used in conjunction with simple alignment and refer- 
ence fixtures to set fiducials on the magnets and other mechanical 
components of the beamline, and how theodolites and sight levels 
were then adapted to align these components along the calculated 
skew planes. Design tolerances are compared with measured align- 
ment results. 


16880 (LA-UR—85-181) Conversion from RSX-11D to 
RSX-11M or: did I really want to do it. Giesler, G.C. (Los 
Alamos National Lab., NM (USA)). 1984. Contract W-7405- 
ENG-36. 4p. (CONF-841249—3). NTIS, PC A02/MF A0Ol1; 
1; GPO Dep. File Number DE85005968. 

From Fall DECUS symposium; Anaheim, CA, USA (10 
Dec 1984). 

The LAMPF Nuclear Chemistry Data Acquisition System 
(DAS) is used to acquire and to process data from a variety of nu- 
clear chemistry experiments. In June 1977, the DAS was upgraded 
to a PDP-11/34 and RSX-11D V6.2 and FORTRAN 4-PLUS 
V2.5. That software remained in use until January, 1984 even 
though the PDP-11/34 was replaced by a PDP-11/44, and a 
number of peripherals were added or replaced. The arrival and in- 
stallation of an RA-60 disk system forced us to upgrade to RSX- 
11M V4.1 and FORTRAN-77 V5.0. This was not without much 
pain and many problems. There was a change in functionality, and 
some things did not work as they previously had worked. A de- 
scription of some of the changes in the DAS and of the problems in 
going from the ancient to the current software will be given as well 
as an evaluation of the results obtained so far in the conversion. 


16881 (LBL—18728) HISS spectrometer. Greiner, D.E. 
(Lawrence Berkeley Lab., CA (USA)). Nov 1984. Contract 
ACO03-76SF00098. 34p. (CONF-841005—8). NTIS, PC A03/ 
MF AOl1; 1; GPO Dep. File Number DE85006649. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

This describes the Heavy Ion Spectrometer System 
(HISS) facility at the Lawrence Berkeley Laboratory's Bevalac. 
Three completed experiments and their results are illustrated. The 
second half of the talk is a detailed discussion of the response of 
drift chambers to heavy ions. The limitations of trajectory measure- 
ment over a large range in incident particle charge are presented. 


16882 (TRI-PP—84-106) Nucleon-nucleon program at 
TRIUMF. Greeniaus, L.G. (Alberta Univ., Edmonton 
(Canada). Nuclear Research Centre). Oct 1984. 4p. (CONF- 
8409162—12). NTIS a Sales Only), PC ‘A02/MF AOl. 
File Number DE85900430 

From 6. international symposium on high energy spin phys- 
ics; Marseille, France (12 Sep 1984). 

TRIUMF has a long history of polarization studies for the 
nucleon-nucleon system in the energy range between 180 and 520 
MeV. The experimental program at TRIUMF continues to be 
active in this field and important measurements are both in progress 
and being planned for the near future. In addition, there is a consid- 
erable ongoing development effort to improve the quality and flexi- 
bility of the polarized beams and targets available at TRIUMF. 13 
references, 1 figure, 2 tables. 


16883 (UCRL—91491) Database requirements for the 
Advanced Test Accelerator project. Chambers, F.W. (Law- 
rence Livermore National Lab., CA (USA)). 5 Nov 1984. 
Contract W-7405-ENG-48. 30p. (CONF-850131—3). NTIS, 
PC A03/MF A011; GPO Dep. File Number DE85007260. 

From International conference on systems science; Honolulu, 
HI, USA (1 Jan 1985). 

The database requirements for the Advanced Test Accelera- 
tor (ATA) project are outlined. ATA is a state-of-the-art electron 
accelerator capable of producing energetic (50 million electron 
volt), high current (10,000 ampere), short pulse (70 billionths of a 
second) beams of electrons for a wide variety of applications. Data- 
basing is required for two applications. First, the description of the 
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configuration of facility itself requires an extended database. 
Second, experimental data gathered from the facility must be orga- 
nized and managed to insure its full utilization. The two applica- 
tions are intimately related since the acquisition and analysis of ex- 
perimental data requires knowledge of the system configuration. 
This report reviews the needs of the ATA program and current im- 
plementation, intentions, and desires. These database applications 
have several unique aspects which are of interest and will be high- 
lighted. The features desired in an ultimate database system are out- 
lined. 3 references, 5 figures. 


16884 Resonant circuit which provides dual frequency ex- 
citation for rapid cycling of an electromagnet. Praeg, W. F. 
(to The United States of America as represented by the 
United States D ent of Energy). US Patent 4, 472, 755. 
18 Sep 1984. Filed date 26 Aug 1983. vp. 

PAT-APPL-526511. 

Disclosed is a ring magnet control circuit that permits syn- 
chrotron repetition rates much higher than the frequency of the co- 
sinusoidal guide field of the ring magnet during particle accelera- 
tion. The control circuit generates cosinusoidal excitation currents 
of different frequencies in the half waves. During radio frequency 
acceleration of the particles in the synchrotron, the control circuit 
operates with a lower frequency cosine wave and thereafter the 
electromagnets are reset with a higher frequency half cosine wave. 
Flat-bottom and flat-top wave shaping circuits maintain the magnet- 
ic guide field in a relatively time-invariant mode during times when 
the particles are being injected into the ring magnets ad when the 
particles are being ejected from the ring magnets. 


16885 Remote operations and viewing using the monitor 
system. Crisham, D.; Baldwin, T.; Ekberg, E.; Hernandez, 


T.; Lambert, J.; Raybun, J. (Los Alamos National Laborato- 
ry, P.O. Box 1663, Los Alamos, NM 87545). Transactions of 
the American Nuclear Society; 47: 456(1984). (CONF- 
841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 
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16886 (FNAL—84/114) Distortion functions. Collins, 
T.L. (Fermi National Accelerator Lab., Batavia, IL (USA)). 
23 Oct 1984. Contract AC03-76SF00515. 46p. NTIS, PC 
A03/MF AOI; 1; GPO Dep. File Number DE85007511. 

We have a set of distortion functions which are a new form 
of solution to the old problem of describing the non-linear beam 
shape that repeats. They have an exact formal similarity to our 
usual orbit distortion calculation, and therefore have the nice prop- 
erty that a modest arithmetic effort will yield a precise value at one 
point in the ring and twice that effort will give values at all points. 
This latter property permits an easy evaluation of the second-order 
tune shift from sextupoles - both types - which is very important. 
The distortion is expanded in orders which here means the power 
of the multipole. There is no reason why one cannot extend the cal- 
culations to higher orders but from the numerical examples one can 
see that practically the first order is enough (except for tune shift). 
The first order does describe most of the distortion for marginally 
acceptable beams. Higher order effects do appear as small, closed 
resonances but there is often not much distinction between second 
and still higher orders. In any case the nature of the expansion (and 
the examples) makes clear that small first order is a necessary and 
sufficient condition for good beams. One possible exception are 
higher-order coupling terms, n nu/sub x/-n nu/sub y/, from sextu- 
poles. 
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— (PB—85-112985/XAB) Metrology for electromag- 
ainchen eye a bibliography of NBS (National Bureau of 
) publications. Kamper, R.A.; Kline, K.E. (Nation- 
al Bureau of Standards, Boulder, co (USA). Electroma; 
netic Technology yes Jul 1984. 66p. (NBSIR—84/3014). 
NTIS, PC A04/MF A' 

See also cae. 

This bibliography lists the publications of the personnel of 
the Electromagnetic Technology Division of NBS in the period 
from January 1970 through December 1983. A few earlier refer- 
ences that are directly related to the present work of the Division 
are included. 
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-_— ALSO TO CITATION(S) 15579, 15804, 15814, 16230, 16619, 17301, 
17487 


16888 (AD-A—146897/4/XAB) On-orbit support of 
DARPA-301 payload. Final report. Imhof, W.L.; Datlowe, 
D.W.; Mobilia, J.; Nakano, G.H.; Gaines, E.E. (Lockheed 
Missiles and Spece Co., Palo Alto, CA (USA)). 28 Sep 
1984. 25p. NTIS, PC A02/MF A0Ol. 

This report covers the DARPA-301 payload on the P78-1 
satellite. Several gamma-ray detectors with high sensitivity contin- 
ue to perform well and are completely capable of fulfilling the mis- 
sion objectives. These objectives are: (1) Provide the technical 
planning and liaison with the Air Force Satellite Control Facility 
and other government agencies as required for the on-orbit satellite 
support of the DARPA-301 payload; (2) Assess the on-orbit oper- 
ation and quality of data from the DARPA-301 payload on the 
P78-1 satellite; (3) Provide support, including quick-look analysis 
and interactions with the Air Force Satellite Control Facility, for a 
regional event; and, (4) Perform regular analyses of the on-orbit 
data to maintain updated evaluations of the sensitivities and opti- 
mum configurations of the payload for mapping gamma-ray 
sources. 


16889 (AREAEE—256) Dosimetric energy response of 
CaSO:Dy thermoluminescence dosimeters to alpha particles. 
Gomaa, M.A. (Atomic Energy Establishment, 
(Egypt). Radiation Protection Dept.). 1981. 18p. NTIS, PC 
A02. File Number DE85900661. 

The main aim of the present experimental investigation is to 
study the dosimetric energy response of CaSOQ,:Dy thermolumines- 
cence dosimeter to alpha particles. For proper estimation of the 
dose absorbed by the dosimeter, the alpha particle fluence must be 
measured. In order to do so, CR-39 plastic track detector is used. 
Experimental results indicated that CaSO,: Dy dosimetric respone 
to alpha particle is not only a function of the alpha particle energy 
but also of the emission rate of the source. 11 references, 11 tables. 


(CONF-841005—Absts., pp 19-21) Radiation re- 
sistant software for microprocessors. Eichhorn, G.; ae 
R.B. (Univ. of Florida, Gainesville). Oct 1984. NTIS, 
A06/MF A0O1. File Number DE85001046. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

In recent years progammable microprocessor-controlled in- 
strumentation has become widely used in experimental nuclear 
physics and nuclear energy technologies. The effect of ionizing ra- 
diation on the behavior and reliability of such instrumentation can 
be unpredictable. Therefore, one should be particularly concerned 
when choosing systems which must operate near high energy accel- 
erators, reactors or in the near- and deep-space environment where 
the flux of ionizing radiation can be a major contributor to systems 
failure. Although a great deal has been written about how to make 
the hardware resistant to radiation less attention has been paid to 
the software design. At the Space Astronomy Laboratory we are 
developing programming models which offer orders of magnitude 
better reliability than ordinary linear flow programming techniques. 
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16891 (CONF-841005—Absts., pp 23-25) New four-ele- 
ment Compton polarimeter. Ramayya, A.V.; Robinson, S.; 
Herath-Banda, a — W.C.; Hamilton, J.H.; Haskins, 
P.; Dunnam, F.E.; = oe E. Piercey, R.B.; Rester, A.C. 
(Vanderbilt Univ., Ni ville, TN). Oct 1984, NTIS, PC 
A06/MF AO1. File Number DE85001046. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

Spins and parities of excited states produced in compound 
nucleus reactions can be determined from y polarization measure- 
ments. A new polarimeter which solves many problems encoun- 
tered with older models has been designed at ORNL. The perform- 
ance of this instrument is discussed and possible future uses are 
mentioned. 


16892 (CONF-841005—Absts., pp 27-29) New five-seg- 
ment, annular, neutron detector array. Piercey, R.B.; 
Dunnam, F.E.; Muga, M.L.; Rester, A.C.; Ramayya, A.V.; 
Hamilton, J.H.; Eberth, J.; Zganjar, E.F. (Univ. of Florida, 
Gainesville). Oct 1984. NTIS, PC A06/MF AOl. File 
Number DE85001046. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

Over the past few years our collaboration and others have 
shown that it is possible to study the very low cross-section chan- 
nels from compound nuclear reactions by measuring the y radiation 
in coincidence with the neutron multiplicity. A new, very large (> 
14 liters) five-segment, liquid scintillator detector array for fast neu- 
trons has been designed and built. The detector consists of five in- 
dependent pie-shaped segments configured as a thin compact annu- 
lus. The segments are physically as well as optically isolated from 
each other, allowing each segment to be recharged separately in 
the event that the scintillator becomes contaminated. Each of the 
five segments is coupled to an Amperex XP2041 photomultiplier 
tube which has been specially selected for low gain. Initially the 
detector will be operated with standard modular electronics, but an 
integrated, single module neutron-y pulse-shape-discriminator is 
under construction. 


16893 (CONF-841005—Absts., pp 41-43) Detection of 
evaporation residues in coincidence with the Darmstadt-Hei- 
delberg crystal ball. Novotny, R.; Fischer, R.D.; Kuehn, W.; 
Metag, V.; Muehlhans, R.; Stroeher, H.; Bonin, W,; Dah- 
linger, M.; Kroth, R.; Schwalm, D. (Universitaet Giessen, 
West Germany). Oct "1984. NTIS, PC A06/MF AOI. File 
Number DE85001046. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

The y-ray spectroscopy and measurements of angular mo- 
mentum distributions of compound nuclei formed in heavy ion 
fusion reactions are often limited by background contributions. 
Coulomb excitation, inelastic scattering as well as fission or deep- 
inelastic reactions cause background processes which can hardly be 
separated in an offline analysis. Therefore a direct detection of the 
evaporation residue itself in a fast coincidence mode is required. 
Two different techniques have been applied to overcome this prob- 
lem. Under the general constraint that the detection system has to 
fit into the Darmstadt-Heidelberg Nal-crystal ball as the main 
device for the y-detection an annular parallel-plate-avalanche- 
counter (PPAC) and an electrostatic separator have been devel- 
oped. Both are described. 


16894 (CONF-841005—Absts., pp 49-51) Cerenkov de- 
tector for heavy ion velocity measurements. Olson, D.L.; 
Baumgartner, M.; Dufour, J.P.; Girard, J.G.; Greiner, D.E.; 
Lindstrom, P.J.; Symons, T.J.M.; Crawford, H.J. (Lawrence 
Berkeley Lab., CA). Oct 1984. NTIS, PC A06/MF AOl1. 
File Number DE85001046. Contract AC03-76SF00098. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

A highly sensitive velocity measuring detector using total-in- 
ternal-reflection Cerenkov counters of a type mentioned by Jelly in 
1958 has been developed. If the velocity of the particle is above 
threshold for total-internal-reflection these counters have a charge 
resolution of o = 0.18e for a 3mm thick glass radiator. For the ve- 
locity measurement a fused silica radiator was used so that the ve- 
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locity of the particles are near the threshold for total-internal re- 
flection. For momentum-analyzed projectile fragments of 1.6 GeV/ 
nucleon “Ar, a mass resolution of o = 0.1u for isotope identifica- 
tion has been measured. 


16895 (CONF-841005—Absts., pp 57-59) High efficiency 
heavy ion identification system using onan. tne Ww pressure, 
MWPCs. Breskin, A.; Bruegger, M.; Chechik, R.; Overbeck, 
M. (Weizmann Inst. of ience, ’Rehovoth, Israel). Oct 
1984. NTIS, PC A06/MF AO1. File Number DE85001046. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

In the present contribution the performance of large area, 
low pressure Multiwire Proportional Counters (MWPCs) is de- 
scribed. The detectors are a part of a heavy ion identification 
system designed for the search for super heavy relic particles from 
the Big Bang. The efficient detection and identification of heavy re- 
action products is often achieved by employing low pressure gase- 
ous detectors. MWPCs operating at gas pressure of a few Torr, and 
having active area of 1-100 cm’, are successfully employed as 
timing and imaging devices in various experimental set-ups. This 
type of detectors, which are extensively investigated in our labora- 
tory, present some outstanding properties: 1. High gains, of the 
order of 105 - 10° 2. Timing resolution of the order of 100-200 psec 
(fwhm). 3. High counting rate capability, of more than 10° c/ 
sec.mm?, 4. Bidimensional position resolution of the order of 100- 
200 pm(fwhm). 5. Very low sensitivity for background of electrons 
or other low ionization radiation. 6. Very thin window foils, of less 
than 50 g/cm? of polypropylene, are sufficient to support the gas 
pressure; consequently thin counters, with total thickness of about 
100 g/cm? are constructed. 


16896 (CONF-841005—Absts., pp 61-63) Sectorized ion- 
ization chamber M.E. Omega detection system. Gardes, D.; 
Monnet, F.; Borderie, B.; Dumail, M.; Galin, J.; Gobbi, A.; 
Rivet, M.F. (Institut de Physique Nucleaire, Orsay, France). 
Oct 1984. NTIS, PC A06/MF AOl. File Number 
DE85001046. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

Nuclear reactions induced by heavy ions at intermediate en- 
ergies have shown a large variety of final products associated with 
a large dynamic in angular and energy distributions. Ionization 
chambers with their intrinsic qualities are particularly suitable to 
cover this detection domain: they are insensitive to radiation dam- 
ages; they present flexibility and adaptability to large energy range 
simply by changing the gas pressure; they can easily cover wide 
solid angles. Recent developments of these detectors have demon- 
strated their capability to obtain rather good energy and time pick 
up resolutions as well as an accurate position sensitivity. A detector 
design, which fulfil all the above requirements and try to improve 
some other characteristics such as high counting rates and multi- 
plicity measurement for a wide Z and energy range has been real- 
ized in our laboratory and recently tested with the 35 MeV/u Ar 
beam of the GANIL accelerator. 


16897 (CONF-841005—Absts., pp 65-66) Neutron ball: 
amada, 


new generation of spin spectrometer. Y H.; Bolotin, 
H.H. (Univ. of Melbourne, Parkville, Australia). Oct 1984. 
NTIS, PC A06/MF AO1. File Number DE85001046. 
From Instrumentation for heavy ion nuclear research confer- 
ce; Oak Ridge, TN, USA (22 Oct 1984). 

The NB is a device which is complementary to the CB as a 
spin spectrometer. As it possesses the advantages of excellent neu- 
tron-y discrimination, it can be used as an effective y-ray multiplici- 
ty device, a total y-ray energy detector, a neutron total energy de- 
tector, and a neutron-multiplicity device. Further, the larger inside 
diameter of the neutron-ball and the relative insensitivity of neu- 
trons to materials placed within this hollow, permit a larger variety 
of experimental studies to be made without materially affecting its 
performance as a spin spectrometer. 


16898 (CONF-841005—Absts., pp 71-74) Delay lines in 
heavy ion detectors. Gaiardo, D.; Lelong, P.; Volkov, P. (In- 
stitut de Physique Nucleaire, Orsay, France). Oct 1984. 
NTIS, PC A06/MF AO1. File Number DE85001046. 
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From Instrumentation for heavy ion nuclear research confer- 
=o Ridge, TN, USA (22 Oct 1984). 

y lines used for position measurement in two types 
of wala ion detectors are discussed: the ionization chamber (for 
energy measurements) and the parallel plate avalanch chamber, 
PPAC (for timing). Design, fabarication and calculation of delay 
time are considered for each type. 


16899 (CONF-841005—Absts., pp 75-76) Identification 
unit for phoswich and phostron detectors. Pouxe, J.; Stassi, 
P.; Dauchy, A.; Giorni, A.; Morand, C.; Chambon, B.; 
Cheynis, B.; Drain, D.; Pastor, C. (Institut des Sciences Nu- 
cleaires de Grenoble, France). Oct 1984. NTIS, PC A06/ 
MF AOl1. File Number DE85001046. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

In the last few years the phoswich detector techniques have 
become a convenient solution to detect light particles emitted in 
heavy ion induced reactions. Generally the signal delivered by the 
detectors are integrated within two lapses of time by an analog-to- 
digital converter triggered by the same signal. When time of flight 
information is needed the detectors are placed far away from the 
target and the analog to digital converter must have one gate for 
each channel because of the jitter in the time of flight of the differ- 
ent particles. As soon as the number of detectors increases this solu- 
tion becomes too expensive. For this reason a new simple and 
cheap method is proposed where the particle identification is given 
by the measurement of data taken from the anode output signal. 


16900 (CONF-841005—Absts., pp 81-83) Plastic multi- 
detector for light nuclei identification at GANIL. Bizard, G.; 
Lefebvres, F.; Patry, J.P.; Tamain, B.; Guilbaut, F.; Lebrun, 
C. (Universite de Caen, France). Oct 1984. NTIS, PC A06/ 
MF AO1. File Number DE85001046. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

A multidetector consisting of 96 counters has been con- 
structed at GANIL. It can detect and identify in charge all the 
light nuclei (up to Z=8) emitted between theta=3° and theta=30° 
with respect to the beam. It covers the inner side of the door of the 
large vacuum chamber NAUTILUS (35 cubic meters) leaving most 
of the space free for other detectors. 


16901 (CONF-841005—Absts., pp 87-89) Use of particle 
telescope in distribution measurement. Sharma, 
M.M.; Mehta, G.K. (IIT, Kanpur, India). Oct 1984. NTIS, 
PC A06/MF AO1. File Number DE85001046. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

The angular distribution of charged particles can be meas- 
ured by using various kinds of single detector systems such as posi- 
tion-sensitive semiconductor detector, multiwire proportional 
counter, parallel-plate avalanche counter etc. These methods gener- 
ally involve an elaborate electronic set-up for reading out the posi- 
tion of a particle to get the information on the angle of incident 
particle. Besides, the identification of the particle type increases the 
complexity of the information retrieval. A method which allows 
getting angular distributions with a simple E-AE detector telescope 
along with the simultaneous identifications of the particle and its 
total energy is described. The angular distributions of long-range a 
particles (LRAs) in keV neutron-induced fission of *°U has been 
measured at various neutron energies using this method. 


16902 (CONF-841005—Absts., pp 91-94) Performance of 
a large area neutron multiplicity detector for studying neu- 
tron deficient isotopes. Varley, B.J.; Lister, C.J.; Moscrop, 
R.; Gelletly, W.; Price, H.G. (Univ. of Manchester, Eng- 
land). Oct 1984. NTIS, PC A06/MF A0Ol1. File Number 
DE85001046. 

From Instrumentation for heavy ion nuclear research confer- 

ce; Oak Ridge, TN, USA (22 Oct 1984). 

This paper describes an experimental method which permits 
Yy tay spectroscopic studies of weakly produced isotopes through 
the measurement of the multiplicity of evaporated particles in coin- 
cidence with each y ray. It is efficient, flexible and relatively inex- 
pensive. Experiments have been performed at Brookhaven and 
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Daresbury laboratories to study nuclei in the neutron deficient re- 
gions with A~80, A~104 and A~130. More than twenty previ- 
ously unstudied isotopes have been identified. 


(CONF-841005—Absts., pp 31-32) Use of BaF: 
scintillators as y-ray detectors. Lind lad, T.; Klamra, W.; 
Moszynski, M.; Norlin, L.O.; Jain, H.C; Leven, S. (Re- 
search Inst. of Physics, Stockholm, Sweden). Oct 1984. 
NTIS, PC A06/MF A0O1. File Number DE85001046. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

The discovery of an intense, fast component of the light 
pulse from BaF: crystals suggests several applications of such de- 
tectors in connection with the detection of y-rays. The energy and 
time resolutions of a medium sized BaF scintillator have been in- 
vestigated, and the preliminary results are reported here. 


16904 (CONF-841005—Absts., pp 33-35) Investigation 
of timing properties of LAr ionization detectors. Lindblad, 
T.; Moszynski, M.; Bagge, L.; Fransson, K.; Leven, S. (Re- 
search Inst. of Physics, Stockholm, Sweden). Oct 1984. 
NTIS, PC A06/MF A0O1. File Number DE85001046. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

The rise-time of signals from a liquid Ar ionization detector 
are described. The preliminary ts were performed using 
the electronic set-up shown. The first results are given. 


16905 (CONF-841005—Absts., pp 37-39) Energy resolu- 
tion of LAr and LXe ionization chambers. Lindblad, T.; 
Bagge, L.; Bialkowski, J.; Fransson, K.; Leven, S. (Re- 
search Inst. of Physics, Stockholm, Sweden). Oct 1984. 
NTIS, PC A06/MF AO1. File Number DE85001046. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

Liquid argon and liquid xenon are interesting media for 
liquid ionization detectors within the field of nuclear physics. The 
low W-value and the low Fano-factor predict energy resolutions 
close to that of semiconductor detectors. The high Z of LXe gives 
a y-ray efficiency slightly higher than that of Nal(T1). Further- 
more, the possibility of making position sensitive detectors using 
both the scintillation pulse and the ionization pulse is challenging. 
However, no one has come close to achieving the predicted energy 
resolution. Several experiments have been done with LAr in order 
to try to understand whether this is due to electronegative impuri- 
ties in the liquid, which captures the electrons or whether there is 
any other mechanism responsible for the poor energy resolution. 


16006 © (CONF-841005—Absts., pp 45-47) BGO Comp- 

Ge spectrometer. Hildingsson, L.; Beausang, 
C.W.; Dracoulis, G.D.; Fossan, D.B.; Piel, W.F. Jr. (State 
Univ. of New York, Stony Brook). ‘Oct 1984. NTIS, PC 
A06/MF A0O1. File Number DE85001046. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

A Compton-suppressed Ge-detector array coupled with a 
total-energy/multiplicity filter is being built using germanate (BGO) 
technology. The y-ray detection system is designed for high-resolu- 
tion coincidence measurements with the heavy-ion beams from the 
Stony Brook Superconducting LINAC. Initial tests of this BGO 
suppressor, using a ~25% Ge detector, have been made with ra- 
dioactive sources. These results are consistent with the Monte 
Carlo calculations. 


16907 (CONF-841005—Absts., a ee 
BGOACS system. Gono, = Fuk 

Sugawara, M.; Inamura, T.; Ishihara, Mi Nomura, T. 
Kohno, I. Kamitsubo, H.; Kasagi, J. (RIKEN, Wako-shi, 
Japan). Oct 1984. NTIS, PC A06/MF AO1. File Number 
DE85001046. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

Recently BGO crystals become available as anticompton 
shield (ACS). The advantages to use BGO as ACS instead of 
Nal(T1) are well recognized as (i) Short radiation length reduces 
the volume of ACS, (ii) It is relatively easy to handle since a BGO 
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crystal is not deliquescent. Construction of 6 sets of BGOACS is 
now under way in RIKEN institute. 


16908 (CONF-841005—Absts., pp 67-69) Kinematical 
correction capability of JAERI magnetic spectrograph 
ENMA. Sugiyama, Y.; Shikazono, N.; Tomita, Y.; Ikezoe, 
H.; Tachikawa, T.; Takekoshi, E. (Japan Atomic Ener 
Research Inst., Takai-mura). Oct 1984. NTIS, PC ‘A06/MF 
AO1. File Number DE85001046. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

A new heavy ion spectrograph, named ENMA, was de- 
signed and constructed for use with the folded Tandem Van de 
Graaff at JAERI. The spectrograph was required to have a number 
of characteristic features in order to fully explore a rich variety of 
phenomena expected from heavy ion collisions using the JAERI 
tandem accelerator. Since the fall of the year 1981, the spectro- 
graph ENMA has been put into operation. A case of C induced 
reactions as a typical example is described. 


16909 ees pp 85) Performance of 
the Rochester recoil mass spectrometer. Cormier, T.M.; 
Stwertka, P.M.; Nicolis, N.; Herman, M. (Univ. of Roches- 
ter, NY). Oct 1984. NTIS, PC ‘A06/MF AO1. File Number 
DE85001046. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

A recoil mass spectrometer has been brought into operation 
for use with heavy ion beams from the Rochester 13MV MP 
tandem. The device is fixed at 0° with respect to the beam and pro- 
duces a velocity dispersionless image at a distance of 11 meters 
behind the target. The energy acceptance of the instrument is com- 
parable to the full width of a typical evaporation residue energy 
spectrum for a single atomic charge state. Thus detection efficien- 
cies approaching 10-20% are observed in favorable cases. 


16910 (CONF-841005—Absts., pp 95-97) In-beam tests 
of an air-core superconducting-solenoid particle spectrometer. 
Stern, R.; Becchetti, F.; Casey, T.; Janecke, J.; Lister, P.; 
Kovar, D.; Janssens, R.; Pardo, R.; Vineyard, M. (Univ. of 
Michigan, Ann Arbor). Oct 1984. NTIS, PC A06/MF AO1. 
File Number DE85001046. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

A moderately sized air-core superconducting solenoid spec- 
trometer has been assembled and tested. The spectrometer solid 
angle is defined by one of five interchangeable apertures of various 
shapes and sizes and a small faraday cup, located inside the scatter- 
ing chamber, which can be removed to include smaller angles. Ini- 
tial testing was done using an a source with a solid state detector at 
the focal point. In-beam tests were subsequently performed at the 
ANL superconducting linac. 


16911 (CONF-841005—Absts., pp 99-104) Large accept- 
ance spectrometer for 7° mesons. Awes, T.C.; Ferguson, 
R.L.; Obenshain, F.E.; Plasil, F.; Young, G.R.; Braun-Mun- 
zinger, P.; Freifelder, R.; Paul, P.; Ricken, L.; Stachel, J. 
(Oak Ridge National Lab., TN). Oct 1984. NTIS, PC A06/ 
MF AOl. File Number DE85001046. Contract ACO0S5- 
840OR21400. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

A spectrometer composed of lead-oxide loaded glass blocks 
has been constructed for detection of neutral 7 mesons emitted in 
low energy heavy ion reactions. The spectrometer detects the Ce- 
renkov radiation emitted when the high energy photons (Ey ~70 
MeV) resulting from 7° decay create electron-position pairs in the 
glass, initiating electromagnetic showers. A geometric acceptance 
of better than 5% of 42 is possible; the m° detection efficiency 
varies between this value at T/sub 7/ = 0 MeV and 1% for T/sub 
a/ ~100 MeV. 
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16912 (CONF-841005—Absts., pp 105-107) Results from 
a Bragg Curve Leach, D.D.; Davis, K.J. 
(Univ. of Washington, Seattle). Oct 1984. NTIS, PC A06/ 
MF AO1. File Number DE85001046. 


From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

The Bragg Curve Spectrometer (BCS) is an ionization cham- 
ber long enough to stop particles of interest. Particles enter through 
the cathode window and leave an ionization track parallel to the 
electric field. The ionization electrons drift through a Frisch grid 
and are collected on an anode. The anode current, as a function of 
time, is proportional to the specific ionization along the track. The 
preamp output is split and used as input for two amplifiers, one 
with a long integration time constant for energy measurement, and 
one with a short time constant to pick off the maximum ionization 
or Bragg peak. The Bragg peak, which is proportional to the nucle- 
ar charge, is used for particle identification. Several versions of the 
BCS have been constructed and tested. Test results, detector char- 
acteristics and some design problems are discussed. 


16913 (CONF-841005—Absts., is 11) OSIRIS: 
status report. Lieder, R.M.; Kei P.; Gast, W.; 
Michel, C.; von Brentano, P.; Eberth, ” as Schiffer, K:; 
Maier, K.H; Huebel, H.; Blume, K.P. (Kernforschungsan- 
lage Juelich, West Germany). Oct 1984. NTIS, PC A06/ 
MF AO1. File Number DE85001046. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

The COmpton Suppression array for high Resolution In- 
beam Spectroscopy OSIRIS is a y-y coincidence spectrometer 
which is built in a collaboration between the Universities of Co- 
logne and Bonn, the Hahn-Meitner Institute Berlin and the KFA 
Juelich. The project was created in the beginning of 1982 motivat- 
ed by the experience that the conventional spectroscopic methods 
turned out to be restricted to the investigation of the nuclear struc- 
ture in the vicinity of the yrast line. In order to extend our investi- 
gations to non-yrast and higher spin states, a spectrometer with sig- 
nificantly improved detection efficiency and background suppres- 
sion in addition to optimum energy resolution had to be designed. 
The resulting design has the following features: a) The optimum 
energy resolution is obtained by the use of Ge-detectors. b) The 
small detection efficiency of these detectors is compensated by ar- 
ranging at least 12 detectors as close as possible around the target. 
The amount of at least 12 detectors is in our design of the lower 
limit to obtain a reasonable rate of 3-fold coincidences (150 counts/ 
sec for a singles rate of 8000 counts/sec). The capability of measur- 
ing 3-fold coincidences is an important feature, since it will be a 
very efficient way to resolve the expected complexitivity of the 
spectra and to reduce the quasicontinuous background. c) The 
Compton background is suppressed by the use of anti-Compton 
shields made of bismuth-germanate (BGO). The quasicontinuous 
background arising from the statistical decay is reduced by an addi- 
tional sum-energy and y-ray multiplicity detector located in the 
center of the spectrometer. It also consists of BGO scintillators. 


16914 (CONF-841005—Absts., Pp ee ORNL-MIT 


recoil mass separator. Kim, H.J.; Awes, T.C.; Beckerman, 
M.; Beene, J.R.; Bemis, C.E. “a ‘Ferguson, RL; Lee, LY.: 

: Plasil, F. (Oak Ridge 
National Lab., TN). Oct 1984, ‘Nis, PC A06/MF AOI. 
File Number DE85001046. 


From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

A compact instrument which is capable of separating for- 
ward-angle recoiling evaporation residues from a fusion reaction 
and gathering them onto a detector is discussed. Such an instru- 
ment was designed and fabricated by the MIT Heavy-Ion Group 
and installed at HHRF as an integral part of the facility. Distinctive 
features of this recoil mass separator (RMS) are its compact size 
(less than 3 meters long), its angular-distribution capability, and its 
absence of bulky high-voltage cables and feedthrough bushings. 
High-voltage power supplies are built into the insulating supports 
of the electrostatic deflectors. Relevant specifications of the RMS 
are given. 
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16915 (CONF-841005—Absts., pp 115-119) Single ele- 

ment Nal(Tl) light particle detector. DeYoung, P.A.; 
McGrath, R.L.; Piel, W.F. Jr. (State Univ. of New York, 
Stony Brook). "Oct 1984. NTIS, PC A06/MF AO0Ol1. File 
Number DE85001046. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA e Oct 1984). 

The feasibility of resolving protons, deuterons, tritons, and a 
particles over a large energy range with a single Nal(T1) scintillator 
is demonstrated. This is accomplished by combining light output, 
time-of-flight, and pulse shape information 


16916 (CONF-841005—Absts., pp Kt Boe Detection of 
neutrons and charged particles by a phostron detector. a 
bon, B.; Cheynis, B.; Drain, D.; Pastor, C.; Dauchy, A x 
Giorni, "AS Morand, Cc; Peter, J. (Institut de Physique Nu- 
cleaire de "Lyon, France). Oct 1984. NTIS, PC A06/MF 
A01. File Number DE85001046. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

More and more experimental information is now required for 
our understanding of the reaction mechanisms in heavy-ion colli- 
sions. These cannot only be given by the detection of the heavy 
fragments but also by the detection of all the light emitted particles. 
Usually the detectors which are needed to detect the light charged 
particles are different from those used to detect neutrons. A detec- 
tor which is able to detect and identify y's, neutrons and charged 
particles has been designed. It combines the techniques involved in 
the design of phoswich detectors and those used for neutron detec- 
tors to discriminate between neutrons and 7’s. 


16917 (DOE/ER/40159—82) New five-segment, anni 
neutron detector array. Piercey, R.B.; Dunnam, F.E.; — 
oa Rester, A.C.; Ramayya, A.V.; Hamilton, J.H.; ‘Eberth, 
jar, E.F. (Florida Univ., Gainesville (USA); Van- 
aati Univ., Nashville, TN (USA); Koeln Univ. (Germa- 
ny, F. R.). Inst. fuer Kernphysik; Louisiana State Univ., 
Baton Rouge (USA)). 1984. Contract FG05-84ER40159. 4p. 
(CONF-841005—7). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85006693. 

From Instrumentation for heavy ion nuclear research confer- 
ence; Oak Ridge, TN, USA (22 Oct 1984). 

Over the past few years our collaboration and others have 
shown that it is possible to study the very low cross-section chan- 
nels from compound nuclear reactions by measuring the gamma ra- 
diation in coincidence with the neutron multiplicity. We have de- 
signed and constructed a new, very large (> 14 liters) five-segment, 
liquid scintillator detector array for fast neutrons. The detector 
consists of five independent pie-shaped segments configured as a 
thin compact annulus. The segments are physically as well as opti- 
cally isolated from each other, allowing each segment to be re- 
charged separately in the event that the scintillator becomes con- 
taminated. Each of the five segments is coupled to an Amperex 
XP2041 photomultiplier tube which has been specially selected for 
low gain. 


16918 (DOE/ET/03744—T1) Computer controlled intra- 
cavity frequency doubling of a c-w dye ring laser. Final 
report, June 15, 197 ber 30, 1979. Marshall, C.M.; 
Pollock, C.R.; Stickel, R.E.; Tittel, F.K. (Rice Univ., Hous- 
ton, TX (USA). Dept. of Electrical Engineering). Oct 1979. 
Contract AS04-77ET03744. 4ip. NTIS, PC A03/MF A011; 
GPO Dep. File Number DE85006795. 

The development of a computer controlled tunable ultravio- 
let spectrometer utilizing intracavity second harmonic generation in 
a single frequency c-w dye ring laser is reported. With 5 W of 
argon ion laser pump power at 514.5 nm, the spectrometer can gen- 
erate typical single mode and multimode uv output powers of 20 
mW (linewidth +- 40 MHz) and 40 mW (linewidth ~ 80 GHz) 
respectively at the peak of the Rh6G laser power spectrum. Wave- 
length tuning extends from 287 to 305 nm utilizing the organic dye 
Rh6G and employing temperature phase matching of the nonlinear 
optical crystal ADA. The performance characteristics of the laser 
spectrometer have been evaluated by studying the absorption and 
fluorescence spectra of SO2 around 295 nm. Detailed Doppler limit- 
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ed continuous single frequency uv scans of up to 1600 GHz have 
been routinely achieved. 


a (DP-MS—84-88) Mobile laboratory for near real- 
time measurements of very low-level radioactivity. Sigg, R.A. 
(Du Pont de Nemours (E.I.) and Co., Aiken, SC (U; A). Sa- 
vannah River Lab.). 1984. Contract. AC09-76SR00001. Op. 
(CONF-841187—31). NTIS, PC A02/MF A0l; 1; GPO 
Dep. File Number DE85005859. 
From 5. DOE environmental protection information meet- 
ing; ee NM, USA (6 Nov 1984). 
racking Radioactive Atmospheric Contaminants 
(TRAC) System is a mobile laboratory, developed by Savannah 
River Laboratory (SRL) to improve emergency response and envi- 
ronmental research capabilities at the Savannah River Plant (SRP). 
In the event of an atmospheric release, the TRAC laboratory can 
confirm the location and radionuclide composition of the down- 
wind cloud by analyzing samples in near real-time in the field. Spe- 
cialized monitoring systems were developed to analyze most ra- 
dionuclides produced in SRP’s diverse operations. Sensitivities are 
radionuclide dependent and can be below maximum permissible 
concentration (MPC) values by factors as large as one hundred 
thousand. 6 references, 6 figures. 


16920 (FNAL/C—84/134-E) Performance of the E715 
transition radiation detector. Denisov, A.; Grachev, V.; Ku- 
likov, A.; Schegelsky, V.; Seliverstov, D.; Smirnov, N.; 
Terentyev, N.; Tkatch, I; Vorobyov, A.; Hsueh, S.Y. 
(Fermi National Accelerator Lab., Batavia, IL (USA); AN 
SSSR, Leningrad. Inst. Yadernoj Fiziki; Chicago Univ., IL 
(USA). Enrico Fermi Inst.; Elmhurst Coll., IL (USA). 
Dept. of Physics; Iowa Univ., Iowa City (USA)). 1984. 
Contract AC02-76CH03000. Sp. (CONF-8410222—9). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE85006744. 

From American Physical Society meeting; Santa Fe, NM, 
USA (31 Oct 1984). 

The transition radiation detector (TRD) consisted of 12 iden- 
tical modules, each containing a radiator and a multiwire propor- 
tional counter (MWPC). A TRD is found to be an effective device 
for the identification of electrons in a large hadron background at 
Tevatron energies. The TRD proved to be a stable and reliable 
device with performance parameters in close agreement with theo- 
retical predictions. The combination of a TRD with a lead glass 
calorimeter proved to be a very powerful method of electron iden- 
tification. (LEW) 


16921 (LBL—18684) Assessment of present and future 
large-scale semiconductor detector systems. FOSA} H.G.; 


Haller, E.E. (Lawrence Berkeley Lab., CA 
1984. Contract AC03-76SF00098. 1 
NTIS, PC A02/MF AOI; 
DE85006606. 


SA)). Nov 
Op. (CONF-841007—57). 
GPO Dep. File Number 


From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

The performance of large-scale semiconductor detector sys- 
tems is assessed with respect to their theoretical potential and to 
the practical limitations imposed by processing techniques, readout 
electronics and radiation damage. In addition to devices which 
detect reaction products directly, the analysis includes photodetec- 
tors for scintillator arrays. Beyond present technology we also ex- 
amine currently evolving structures and techniques which show po- 
tential for producing practical devices in the foreseeable future. 


—_ (ORNL/TM—9486) Monte Carlo studies of urani- 

calorimetry. Brau, J.; Hargis, H.J.; Gabriel, T.A.; 
Bishop, B.L. (Oak Ridge National Lab., ‘TN (USA)). Jan 
1985. Contract AC05-840R21400. 23p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85007305. 

Detailed Monte Carlo calculations of uranium calorimetry 
are presented which reveal a significant difference in the responses 
of liquid argon and plastic scintillator in uranium calorimeters. Due 
to saturation effects, neutrons from the uranium are found to con- 
tribute only weakly to the liquid argon signal. Electromagnetic 
sampling inefficiencies are significant and contribute substantially to 
compensation in both systems. 17 references. 
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16923 (PB—85-112043) National Bureau of Standards 
small-angle neutron-scattering spectrometer. Final report. 
Glinka, C.J. (National Bureau of Standards, Washington, 
DC (USA)). 1982. 3p. Published in Proceedings of Symposi- 
um of Neutron Scattering, Argonne, IL., August 12-14, 
1981, n89, p395-397, 1982. 

Sponsored in part by Argonne National Lab., IL. 

A new facility for small-angle neutron scattering near com- 
pletion at the NBS Research Reactor is described. The instrument 
uses a 65 x 65 sq cm position-sensitive detector, variable incident 
wavelength, and a novel converging-beam collimation system. The 
instrument and its capabilities are discussed, along with measure- 
ments indicative of its performance. 


16924 (PB—85-113025/XAB) Calibrated glass standards 
for fission-track use (supplement to NBS SP 260-49). Final 
report. Carpenter, B.S. (National Bureau of Standards, 
oe DC (USA)). Sep 1984. 25p. NTIS, PC A02/ 

Library of Congress catalog card No. 84-601112. Also avail- 
able from Supt. of Docs as SN003-003-02610-7. 

Two glasses of different uranium concentrations were pre- 
pared and reissued for certification by the National Bureau of 
Standards as standards for use as neutron monitors to aid fission- 
track studies. These Standard Reference Materials (SRM’s) and 
their uranium concentrations are: SRM 962a (37.4 ppm) and SRM 
963a (0.823 ppm). These glass wafers were irradiated in the Nation- 
al Bureau of Standards Research Reactor and the neutron fluence 
was monitored using copper and gold foils, as well as an iron- 
cobalt foil. 


16925 (PNL-SA—12546) DOE personnel neutron dosime- 
try evaluation and upgrade program. Vallario, E.J.; Faust, 
L.G.; Hadlock, D.E. (Pacific Northwest Labs., Richland, 
WA (USA)). Sep 1984. Contract AC06-76RL01830. 4p. 
(CONF-8409161—5). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85007150. 

From 5. symposium on neutron dosimetry; Munich, F.R. 
Germany (17 Sep 1984). 

Two new neutron dosimeters are briefly described: the com- 
bination track-etch dosimeter and the pocket rem-meter. Advan- 
tages and problems of each are discussed. (ACR) 


16926 (RFP—3742) Health, Safety, and Environment 
laboratories progress report, January-June 1984. Deitesfeld, 
C.A. (ed.). (Rockwell International Corp., Golden, CO 
(USA). Rocky Flats Plant). 24 Jan 1985. Contract AC04- 
76DP03533. 16p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85007132. 

Research progress is reported in the following areas: (1) de- 
termination of uranium in urine by laser fluorimetry; (2) determina- 
tion of uranium in nose swabs by laser fluorimetry; (3) confirmation 
of coliform bacteria in water and wastewater on membrane filters; 
(4) alpha spectroscopy system expansion; (5) alpha spectroscopy 
vacuum system upgrade; (6) remote monitoring of HS and E data 
acquisition systems; (7) data communications link; (8) alpha spec- 
troscopy computer system replacement; (9) interactive graphics 
software for the alpha spectral analysis system; (10) emergency 
alpha system; (11) direct air filter counting system; (12) automated 
personnel dosimetry system; (13) combination hand and foot 
counter; and (14) self-testing neutron detector. (ACR) 


16927 (TRI-PP—84-105) Barium fluoride crystals and 
self-quenching streamer chambers as a position sensitive 
gamma-ray detector. Salomon, M.; Ruggier, L.; DeMooy, S. 
(British Columbia Univ., Vancouver (Canada). TRIUMF 
Facility). Oct 1984. 3p. (CONF-841007—60). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE85900431. 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

We have studied the possibility of using self-quenching 
streamer chambers to detect photoelectrons produced by a photo- 
converter in conjunction with Barium Fluoride scintillators. 
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Gating circuit for single photon-counting fluores- 
cence lifetime instruments using high repetition pulsed light 
sources. Laws, W.R.; Potter, D.W.; Sutherland, J.C. 
(Brookhaven National Lab., Upton, NY). Review of Scientif- 
ic Instruments; 55: No. 10, 1564-1568(Oct 1984). 

The authors have constructed a circuit that permits conven- 
tional timing electronics to be used in single photon-counting fluori- 
meters with high repetition rate excitation sources (synchrotrons 
and mode-locked lasers). Most commercial time-to-amplitude and 
time-to-digital converters introduce errors when processing very 
short time intervals and when subjected to high-frequency signals. 
This circuit reduces the frequency of signals representing the 
pulsed light source (stops) to the rate of detected fluorescence 
events (starts). Precise timing between the start/stop pair is accom- 
plished by using the second stop pulse after a start pulse. Important 
features of our design are that the circuit is insensitive to the simul- 
taneous occurrence of start and stop signals and that the reduction 
in the stop frequency allows the start/stop time interval to be 
placed in linear regions of the response functions of commercial 
timing electronics. 


16929 Position sensing by charge-division method in self- 
quenching streamer tube. MA Jin-yuan; LI Pei-qin; LU Wei- 
da; LU Chang-guo; CHOU Yue-hua; ZHANG Yu; GU 
Wei-xin; CUI Xiang-zong. (Institute of High Energy Phys- 
a Sinica). Chinese Physics; 4: No. 4, 850-855(Oct 


The experimental results of charge-division method with the 
self-quenching streamer (SQS) pulses are reported. It is shown that 
the position resolution at the mid-point of a 2.5-m-long tube can 
reach 3.3 mm; even the signals are sent to the ADC module by a 
60-m-long cable. This is much better than using the proportional 
pulses, and also the nonlinearity is less than 0.14% of the 2.5-m full 
length. Some other aspects such as the ADC gate width and selec- 
tion of the decoupling capacitors, etc. are also discussed. These will 
provide some practical bases for the design of the integrated ampli- 
fier and sample-and-hold analog multiplexer system (ISHAM) in 
the gas sampling shower counter of the Beijing e~ e* collider spec- 
trometer (BES). 


46930 Fissile solution measurement apparatus. Crane, 
T.W.; Collinsworth, P.R. (to Dept. of Energy). US Patent 
Application 6-616,455. 11 Jun 1984. 13p. Contract W-7405- 
ENG-36. 

An apparatus for determining the content of a fissile material 
within a solution by detecting delayed fission neutrons emitted by 
the fissile material after it is temporarily irradiated by a neutron 
source. The apparatus comprises a container holding the solution 
and having a portion defining a neutron source cavity centrally dis- 
posed within the container. The neutron source cavity temporarily 
receives the neutron source. The container has portions defining a 
plurality of neutron detector ports that form an annular pattern and 
surround the neutron source cavity. A plurality of neutron detec- 
tors count delayed fission neutrons emitted by the fissile material. 
Each neutron detector is located in a separate one of the neutron 
detector ports. 


16931 The Caltech prototype scintillator monopole detec- 
tor. Lane, C.E. (Lauritson Lab., California Inst. of Technol- 
ogy, Pasadena, CA). 409-416 of Monopole ‘83. Stone, 
J.L. New York, NY, USA; Plenum Press (1984). (CONF- 
8310227—). 

From Monopole ‘83 conference; Ann Arbor, MI, USA (6 
Oct 1983). 

This chapter describes a scintillator detector for magnetic 
monopoles which has enough redundancy for unambiguous detec- 
tion of monopoles if a signal is found. The detector is a prototype 
for a much larger detector required to reach the Parker bound. The 
primary consideration in the design of a scintillator detector is the 
slowness of a grand unified theory (GUT) monopole. Topics con- 
sidered include electronics, the trigger logic, the data acquisition 
system, detector performance, afterpulsing, and muon lifetime. It is 
suggested that a possible improvement in the detector scheme 
would be the addition of pulse height information and timing, 
which would enable the distinguishing of small, monopole-like 
pulses from the relatively large pulses of cosmic rays. 
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16932 On the feasibility of infrared phosphors in super- 
slow particle searches. Hagstrom, R.; Rugari, A.D. (High 
Energy Physics Division, Argonne National Lab., Argonne, 
IL). 391-402 of heme, 83. Stone, J.L. New York, 
NY, USA; Plenum Press (1984). (CONF-8310227—). 

From Monopole ‘83 conference; Ann Arbor, MI, USA (6 
Oct 1983). 

This chapter proposes that super-slow projectiles will 
produce ionization signals in media with narrow bandgaps. A spe- 
cific choice of narrow bandgap phosphors is recommended which 
would be economically suitable for use as detectors. Topics consid- 
ered include the possibilities for practical detectors, a description of 
detectors based on narrow bandgap phosphors, the experimental 
determination of relevant properties of narrow bandgap phosphors, 
and the observation of ionizing particles using narrow bandgap 
phosphors. It is determined that the temperature dependence of the 
glow of the phosphors is strong enough that a reduction of operat- 
ing temperature by about 60 C could be sufficient to produce the 
desired signal to background ratio. 


16933 Monopole search and neutrino astrophysics with 
liquid scintillation detectors. Steinberg, R.I; Brown, K.; 
Cherry, M.L.; Corbato, S.; Davison, I; Keida, D.; Lande, 
K.; Lee, C.K. (Univ. of Pennsylvania, Philadelphia, PA). pp 
567-579 of Monopole ’83. Stone, J.L. New York, NY, USA; 
Plenum Press (1984). (CONF-8310227—). 

From Monopole ‘83 conference; Ann Arbor, MI, USA (6 
Oct 1983). 

This chapter describes the 140 ton Large Area Scintillation 
Detector (LASD) being constructed in the Homestake Mine and 
discusses plans for a one kiloton liquid scintillation solar neutrino 
detector. The LASD consists of a hollow box 8 m high X 8 m 
wide X 16 m long, constructed from 200 liquid scintillator modules. 
Topics considered include magnetic monopoles, neutrino bursts 
from collapsing stars, solar neutrinos (the status of the search for 
neutrinos from the Sun, solar neutrino detection with the Large 
Mass Scintillation Detector), detector electronics for the LASD, 
and the construction status. Twenty tons of liquid scintillator (out 
of a total requirement of 140) are currently being pumped into the 
modules. 


16934 A method to improve the evaluation of a combina- 
tion track etch dosemeter/spectrometer. Brackenbush, L.W.; 
Faust, L.G.; Hadlock, D.E.; Parkhurst, M.A. (Pacific 
Northwest Laboratory, Richland, Washington). Nuclear 
Tracks; 8: No. 1-4, 313-315(1984). (CONF-830969—). 

From 12. international conference on solid state nuclear 
track detectors; Acapulco, Mexico (4 Sep 1983). 

Approximate neutron energy spectra can be obtained by 
using a combination of dosimeter elements which have a different 
response for different neutrons energies. This paper describes a 
simple mathematical technique which can be applied to combina- 
tion neutron dosimeter/spectrometers to increase the accuracy of 
the dose equivalent evaluation. A simple iterative algorithm is ap- 
plied to determine the dose equivalent from CR-39 (polydiallyldig- 
lycol carbonate), polycarbonate, LR-115 (cellulose nitrate) track 
etch and albedo neutron detectors. The algorithm is simple enough 
to allow rapid evaluation of several different types of personnel 
neutron dosimeters with better accuracy than most existing meth- 
ods. 


Fast neutron fluence spectra and integral reaction 
rates determined with nuclear research emulsions. Roberts, 
J.H.; Gold, R.; McNeece, J.P.; Preston, C.C.; Ruddy, F.H. 
(Westinghouse Hanford Company, Hanford Engineering 
Development Laboratory, Richland, Washington). Nuclear 
Tracks; 8: No. 1-4, 297-305(1984). (CONF-830969—). 

From 12. international conference on solid state nuclear 
track detectors; Acapulco, Mexico (4 Sep 1983). 

Nuclear research emulsions are in use at the Westinghouse 
Hanford Company to characterize various neutron fields. Track 
measurements are accomplished with the use of an optical micro- 
scope interfaced with a computer. Whereas scanning by a person is 
still necessary, data is recorded in such a way that it is subject to 
many types of analyses. Examples given are the measurement of the 
fluence-spectra of neutrons emitted in the spontaneous fission of 252 
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Cf, the measurement of the fluence-spectra of neutrons inside the 
core of a fast reactor, and the measurement of two types of integral 
reaction rates in a reactor environment. 


16936 Optical efficiency for fission fragment track count- 
ing in Muscovite Solid State Track Recorders. Roberts, J.H.; 
Gold, R.; Ruddy, F.H. (Westinghouse Hanford Company, 
Hanford eering Development Laboratory, Richland, 

Washington). Nuclear Tracks; 8: No. 1-4, 365- 369(1984). 
(CONF-830969—). 

From 12. international conference on solid state nuclear 
track detectors; Acapulco, Mexico (4 Sep 1983). 

In order to determine absolute fission rates from thin acti- 
nide deposits placed in direct contact with Muscovite Solid State 
Track Recorders, it is necessary to know the efficiency with which 
fission fragment tracks are recorded. In this paper, a redetermina- 
tion of the “optical efficiency”, i.e., the fraction of fission events re- 
corded and observed in the Muscovite, is reported. The value ob- 
tained from a well-calibrated thin deposit of Cf-2 and Muscovite 
etched about 90 min. in 49% HF at room temperature, is 0.9875 + 
or - 0.0085. Manual counting was used. Preliminary results from a 
deposit of Pu-2 are also reported, along with preliminary compari- 
sons of track counting with an automated system. Reasons for the 
discrepancy of the optical efficiency reported here with an earlier 
measurement are also reported. 


16937 Measuring the neutron energy of laser 
fusion targets with CR-39, Lane, S.M. (University of Califor- 
nia, Lawrence Livermore National Laboratory, Livermore, 
California). Nuclear Tracks; 8: No. 1-4, 289-292(1983). 
(CONF-830969—). 

From 12. international conference on solid state nuclear 
track detectors; Acapulco, Mexico (4 Sep 1983). 

The authors are developing a detector capable of measuring 
the neutron energy spectrum from a laser fusion target containing 
DT fuel. From such a spectrum the compressed areal density of the 
DT can be inferred by observing the fraction of 14.1 MeV neutrons 
down-shifted in energy by elastic scattering. The detector consists 
of a 0.1 cm thick Ta x-ray and debris shield backed by a 50-200 pm 
polyethylene radiator followed by layers of CR-39. The energy of 
each neutron producing a knock-on proton in the radiator, that in 
turn creates a damage track in the CR-39, can be derived from the 
resultant track diameter, location, and orientation. The authors 
have analyzed the proton sensitivity and sample readability of 5 
types of CR-39 in the energy range 3-11 MeV and have found one 
type to be the most acceptable. Calibration curves were obtained 
for this plastic at energies of 3-15 MeV and dip angles ranging from 
75 to 90 degrees. These curves were subsequently used to unfold a 
14.7 MeV spectrum generated at the Livermore Rotating Target 
Neutron Source. 


16938 Energy-dispersive spectrometer for the rapid meas- 
urement of x-ray absorption spectra using synchrotron radi- 
ation. Phizackerley, R.P.; Rek, Z.U.; Stephenson, G.B.; 
Conradson, S.D.; Hodgson, K.O.; Matsushita, T.; Oyanagi, 
H. (Stanford Univ., CA). Journal ‘of Applied Crystallography; 
16: 220-232(1983). 

The design and evaluation of an energy-dispersive spectrom- 
eter to measure X-ray absorption source is presented. The method 
employs a cylindrically bent triangular crystal to focus and disperse 
a quasiparallel polychromatic X-ray beam onto the sample. The 
beam passing through the sample then diverges towards an X-ray 
detector where beam position can be correlated to energy. Both 
concentrated and dilute samples were measured on X-ray film and 
with an electronic linear photodiode array detector and the data an- 
alysed to determine the resolution obtained and the data quality. 
This method is shown to provide an efficient way to obtain high- 
quality EXAFS and absorption-edge data and should permit kinetic 
studies to be performed on small samples with good counting statis- 
tics. The method should find application in the fields of biophysics, 
chemistry and materials science. 
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4402 Radiation Effects On Instrument Components, 
Instruments, Or Electronic Systems 


16939 (AD-A—146886/7/XAB) Total dose characteriza- 
tion of five commercial analog multiplexers. Final report, No- 
vember 1981-November 1983. Ackermann, M.R. (Air Force 
Test and Evaluation Center, Kirtland AFB, NM (USA)). 
1984. 42p. (AFWAL-TR—84-07). NTIS, PC A03/MF AO1. 

This report contains total-dose radiation-test data of five 
commercial-grade analog multiplexers. Electrical parameter re- 
sponse data is provided and probable causes of failure are discussed. 


16940 (UCRL—15636) Pulsed x-ray induced damage to 
metal and multilayer mirrors. Kohler, D.A.; Watson, B.A.; 
Guttman, J.L.; Gerassemenko, M. kheed Missiles and 
Space Co., Inc., Sunnyvale, CA (USA)). Oct 1984. Contract 
W-7405-ENG-48. 13p. NTIS, PC A02. File Number 
DE85007275. 

The effect of intense pulses of laser-produced x rays upon 
the reflective and diffractive properties of metal mirrors and multi- 
layered mirrors (artificial crystals) have been investigated. Laser 
pulses from a Nd-glass pulsed laser system of 25 ns pulse width and 
50 J energy were focused onto a copper target to generate the re- 
quired x-ray pulses. A polished planar sample of nickel was used to 
reflect the 1.0 to 1.3-keV x rays onto photographic film. The x-ray 
flux onto the mirror (at grazing incidence angles near 3.5°) was 
split into two adjacent fields with a beryllium filter over one field 
and with an equal thickness beryllium filter placed over the film 
holder covering the adjacent field. Thin pieces of Kimfol were used 
as debris shields ahead of the mirror sample. This technique provid- 
ed an in-situ normalization since both a low intensity and a high 
intensity irradiation can be simultaneously achieved on adjacent 
portions of the sample. A similar technique was used to study re- 
flection by a multilayer sample of carbon-tungsten carbide layering 
and 19.6A° spacing. Experimental details and the results obtained 
are presented. 
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REFER ALSO TO CITATION(S) 15591, 16461, 16914, 17003, 17538, 17656, 
17769 


16941 (LA—10072-MS) Conceptual design and analysis 
of high-speed electronic imaging. Brown, R.R.; Parker, J.R. 
(Los Alamos National Lab., NM (USA)). Nov 1984. Con- 
tract W-7405-ENG-36. 49p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE85007391. 

This study addresses the feasibility of using electronic imag- 
ing technology for aeroballistics research. Electronic imaging de- 
vices are analyzed with respect to range system characteristics. Op- 
tical imaging and illumination parameters in the existing system are 
defined and quantified. System imaging capability is measured and 
described by modern imaging systems analysis in terms of the 
system response to a step function input. Two independent meas- 
urements that determine system illumination parameters are de- 
scribed, and supporting analysis is included. Concepts critical to 
data analysis are discussed, along with a survey of available hard- 
ware that will image and process projectile flight path data. Rec- 
ommendations pertinent to the selection of hardware and the over- 
all system organization and maintenance are made. 


16942 (SLAC-CN—286) Notes on the IMACON 500 
streak camera system. Clendenin, J.E. (Stanford Linear Ac- 
celerator Center, CA (USA)). 31 Jan 1985. Contract ACO03- 
76SF00515. 8p. NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE85006743. 

The notes provided are intended to supplement the instruc- 
tion manual for the IMACON 500 streak camera system. The notes 
cover the streak analyzer, instructions for timing the streak camera, 
and calibration. (LEW) 





16943 (UCRL—91839) High speed electric field and volt- 
age measurements with field coupled sensors. Di Capua, M.S. 
(Lawrence Livermore National Lab., CA (USA)). 12 Dec 
1984. Contract W-7405-ENG-48. 7p. (CONF-850340—2). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85006637. 

From IMTC '85 - instrumentation and measurement technol- 
ogy conference; Tampa, FL, USA (20 Mar 1985). 

In this paper, we introduce the concept of displacement 
vector (D) measurements with floating electrodes, discuss measure- 
ments with resistively grounded electrodes, and explore how meas- 
urements of voltage and electric field are related. Finally, we dis- 
cuss errors in measurements with floating electrodes. 


16944 Automatic, digital system for profiling rough sur- 
faces. Keller, K.; Bonner, B.P. (University of California, 
Lawrence Livermore National Laboratory, P.O. Box 808, 
L-201, Livermore, California 94550). Review of Scientific In- 
struments; 56: No. 2, 330-331(Feb 1985). Contract W-7405- 
ENG-48. 


Four pneumatically actuated reciprocating probes and a 
translating table are computer controlled to map surfaces with as- 
perity heights of up to 25 mm. The height of a calibration surface 
can be determined to 0.002 mm. Individual traces may be sampled 
as often as every 0.025 mm with a neighboring trace as near as 
0.031 mm. Surfaces with dimensions of up to 355 x 150 mm can be 
scanned with the system. 


16945 140-GHz pulsed Fourier transform microwave 
spectrometer. Kolbe, W.F.; Leskovar, B. (Lawrence Berke- 
ley Laboratory, University of California, Berkeley, Califor- 
nia 94720). Review of Scientific Instruments; 56: No. 1, 97- 
102(Jan 1985). Contract AC03-76SF00098. 

A pulsed microwave spectrometer operating in the vicinity 
of 140 GHz for the detection of rotational transitions in gaseous 
molecules is described. The spectrometer incorporates a tunable 
Fabry—Perot cavity and a subharmonically pumped superhetero- 
dyne receiver for the detection of the molecular emission signals. A 
70-GHz source supplying a high-efficiency frequency doubler 
which is pulse modulated at 30 MHz produces sidebands of suffi- 
cient power at 140 GHz to excite the molecules. The cavity is 
tuned to one of the modulation sidebands. The operation of the 

meter is illustrated by the detection of emission signals from 
the 6(2, 4)—6(1, 5) transition of SO. gas. The generation of the 
electric dipole analog of nuclear-magnetic-resonance (NMR) "‘spin- 
echo” signals by a 7/2-7 pulse sequence is also described. 


16946 Low-energy x-ray response of photographic films. 
I. Mathematical models, Henke, B.L.; Kwok, S.L.; Uejio, 


J.Y.; Yamada, H.T.; Young, G.C. (University of Hawaii, 
Honolulu, Hawaii 96822). Journal of the Optical Society of 
America B: Optical Physics; 1: No. 6, 818-827 1984). 

Relatively simple mathematical models are developed to de- 
termine the optical density as a function of the x-ray intensity, its 
angle of incidence, and its photon energy in the 100—10,000-eV 
region for monolayer and emulsion types of photographic films. Se- 
miempirical relations are applied to characterize a monolayer film 
(Kodak 101-07) and an emilsion-type film (Kodak RAR 2497); these 
relations fit calibration data at nine photon energies well within 
typical experimental error. 


16947 Sensitivity improvement of tone-burst modulated 
spectroscopy with a color-center laser. Adams, H.; Hall, J.L.; 
Curl, R.F.; Kasper, J.V.V.; Tittel, F.K. (Departmen nt of 
Chemistry, "Rice University, ‘Houston, Texas 77251). Journal 
of the Optical Society of America B: Optical Physics; 1: No. 5, 
710-714(Oct 1984). Contract AS05-79ER 10477. 

The tone-burst color-center-laser spectroscopy technique is 
developed further by using a specially designed CdTGe phase mod- 
ulator. A balanced detector scheme permits lower burst frequencies 
without a decrease in sensitivity. The detection limit achieved 
achieved is 0.01% absorption as determined by measurments on 
15N16Q in natural abundance. 


16948 Data selector group sequencer interface. Zizka, G.; 
Turko, B wrence Berkeley Lab., CA). IEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Nu- 
clear Science; NS-31: No. 3, 968-972(Jun 1984). Contract 
ACO03-76SF00098. 

A CAMAC-based module for high rate data selection and 
transfer to Tracor Northern TN-1700 multichannel analysis system 
is described. The module can select any group of 4096 consecutive 
addresses of events, in the range of 24 bits. This module solves the 
problem of connecting a number of time digitizing systems to the 
memory of a multichannel analyzer. Continuous processing rate up 
to 200,000 events per second along with the live display make the 
testing of the above systems very efficient and relatively inexpen- 
sive. The module also can be programmed for storing the preset 
group of addresses into more than one section of the memory. The 
events are analyzed in each section of the memory during the 
preset time. Multiple spectra can thus be taken automatically in a 
sequence. 


16949 Liquid level detector. Grasso, A.P. (to Dept. of 
Energy). us Patent Application 6-581, 933. 21 Feb 1984. 
10p. Contract AC0O1-77ET 11302. 

A liquid level detector for low pressure boilers. A boiler 
tank, from which vapor, such as steam, normally exits via a main 
vent, is provided with a vertical side tube connected to the tank at 
the desired low liquid level. When the liquid level falls to the level 
of the side tube vapor escapes therethrough causing heating of a 
temperature sensitive device located in the side tube, which, for ex- 
ample, may activate a liquid supply means for adding liquid to the 
boiler tank. High liquid level in the boiler tank blocks entry of 
vapor into the side tube, allowing the temperature sensitive device 
to cool, for example, to ambient temperature. 


16950 Low-pressure water-cooled inductively coupled 
plasma torch. Seliskar, C.J.; Warner, D.K. (to Dept. of 
Energy). US Patent Application 6-580,983. 16 Feb 1984. 
10p. Contract AC04-76DP03533. 

An inductively coupled plasma torch is provided which 
comprises an inner tube, including a sample injection port to which 
the sample to be tested is supplied and comprising an enlarged cen- 
tral portion in which the plasma flame is confined; an outer tube 
surrounding the inner tube and containing water therein for cooling 
the inner tube, the outer tube including a water inlet port to which 
water is supplied and a water outlet port spaced from the water 
inlet port and from which water is removed after flowing through 
the outer tube; and an rf induction coil for inducing the plasma in 
the gas passing into the tube through the sample injection port. The 
sample injection port comprises a capillary tube including a re- 
duced diameter orifice, projecting into the lower end of the inner 
tube. The water inlet is located at the lower end of the outer tube 
and the rf heating coil is disposed around the outer tube above and 
adjacent to the water inlet. 


16951 Duvas as a real-time, field-portable wastewater 
monitor bf Phenolics. Hawthorne, A.R.; Morris, S.A.; 
Moody, R.L.; Gammage, R.B. (Oak Ridge National Lab., 
TN). aur of Environmental Science and Health, Part A: 
Environmental Science and Engineering; A19: No. 3, 253- 
266(1984). Contract W-7405-ENG-26. 

A real-time, field-portable derivative UV-absorption spec- 
trometer (DUVAS) has been designed, built, and tested as a 
wastewater monitor. Although emphasis is placed on its use at coal 
conversion facilities, the monitor has applicability in a variety of in- 
dustries. The instrument is microcomputer-controlled, providing a 
variety of operating modes. Laboratory and field measurements 
have been conducted using the prototype instrument. Among the 
Environmental Protection Agency’s priority pollutants of environ- 
mental concern contained in the water streams produced and/or 
utilized at various coal conversion and other industrial plants are 
phenols, cresols, and xylenols. This instrument is useful as a real- 
time, field-portable monitor for phenolics at ppm concentrations. 





45 EXPLOSIONS AND EXPLOSIVES 
4403 Miscellaneous Instruments 


45 EXPLOSIONS AND EXPLOSIVES 
4501 Chemical 


16952 (LA—10270-MS) Model for 


Karpp, R.R. (Los 
1984. Contract W-7405-ENG-36. 44p. 
A01; 1; GPO Dep. File Number D 

A computational model that produces simulations of impact- 
initiated later detonations in rocket motor propellants has been con- 
structed and incorporated into hydrodynamic computer codes. For 
high-speed impacts between cylindrical propellant projectiles and 
steel plates, the model correctly predicts the shock-to-detonation 
transition. For low-speed impacts, the model correctly predicts the 
absence of detonation. At intermediate speeds where late detona- 
tions occur with reasonable probability, the model predicts the 


conclusion is substantiated by agreeemnt between test data and cal- 
culations based upon that hypothesis. 


16953 (LA—10312-M) EVENTS84 user's manual: a com- 
puter code for analyzing explosion-induced gas-dynamic tran- 
sients in flow networks. in, R.A.; Wilson, T.L. (Los 
Alamos National Lab., NM (USA)). Dec 1984. Contract W- 
7405-ENG-36. 95p. NTIS, PC A0S/MF AOI; 1; GPO Dep. 
File Number DE85007375. 

This manual supports the computer code EVENT84, which 
can predict explosion-induced gas-dynamic transients in flow net- 
works. The code can model transients in any arbitrarily designated 
network of building rooms and ventilation systems. A lumped-pa- 
rameter formulation is used. EVENT84 was designed to provide a 
safety analysis tool for he nuclear, chemical, and mining industries. 
It is particularly suitable for calculating the detailed effects of ex- 
plosions in the far field using a parametric representation of the ex- 
plosive event. The code input and a sample problem that illustrates 
its capabilities are provided. 


16954 (SAND—84-1890C) Surveillance program for the 
dissection and analysis of explosive and pyrotechnic compo- 
nents. Clements, D.A. (Sandia National Labs., Albuquerque, 
NM (USA)). 1985. Contract AC04-76DP00789. Tp. (CONF- 
8503100—1). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE85006105. 

From ADPA meeting; Hilton Head, SC, USA (11 Mar 
1985). 

’ The Sandia National Laboratories surveillance program for 
the dissection and material analysis of Sandia designed explosive 
components is described. The program embraces approximately fif- 
teen different categories of components (actuators, spin rocket 
motors, firesets, transfer lines, etc.). Nondestructive tests, in addi- 
tion to material analyses, are performed with emphasis placed on 
the bridged header and explosive materials. The structure and pur- 
pose of the program are described. The description includes the 
components and materials involved; program design; and methods 
of evaluation. 


16955 a slapper detonator. McCormick, 
R.N.; Boyd, M.D. (to Dept. of Energy). US Patent 
4,471, ,697. 18 Sep 1984. Filed date 28 Jan 1982. vp. 

PAT-APPL-343613. 

The disclosure is directed to a bidirectional slapper detona- 
tor. One embodiment utilizes a single bridge circuit to detonate a 
pair of opposing initiating pellets. A line generator embodiment 
uses a plurality of bridges in electrical series to generate opposing 
cylindrical wavefronts. 


16956 Comparison of the shock and static compression. 
Dick, J.J. (Los Alamos National Lab., NM). Journal of En- 
ergetic Materials; 1: 275-286(Sep 1983). 
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For the four explosives, PETN, RDX, HMX, and TATB, 
comparison is made between published data for Hugoniot curves 
generated from shock-wave experiments and Hugoniot curves gen- 
erated from isothermal static compression measurements to 10 GPa. 
For PETN, the static and shock Hugoniot curves in the pressure- 
volume plane are in agreement. From this agreement, one can con- 
clude that the shock data for PETN determine the Hugoniot curve 
for unreacted material. The same conclusion can be drawn for 
RDxX, although there is a phase transition between 4 and 5 GPa. 
Also for TATB the two types of data agree over their common 
range (0 to 7 GPa). For HMX the comparison is not as conclusive, 
but may indicate the presence of a phase transition in HMX above 
10 GPa. 


16957 Los Alamos explosives performance data. Mader, 
C.L.; Crane, S.L.; Johnson, J.N. Los Angeles, CA, USA; 
University of California Press (1983). 811p. 

This book provides explosives performances, as measured by 
plate acceleration data, aquarium data, and detonation velocity 
data. It includes some 800 pages of data and is for explosives scien- 
tists more than engineers. (This is a companion volume to the 1980 
“LASL Explosive Property Data” which covered only pure explo- 
sives and well-characterized explosive formulations). 


4502 Nuclear 


REFER ALSO TO CITATION(S) 16953 


16958 (AD-A—147486/5/XAB) Hydrodynamics calcula- 
tions for mini jade gages. Technical report. Schlaug, R.N. 
(SEE CODE- 9518534 Science Applications, Inc., La Jolla, 
CA (USA)). 29 is _ 190p. (SAI—001-83-506-LJ). 
NTIS, PC A09/MF A 
Two-dimensional Tian calculations were made 
with the STEALTH code to determine the response under 10 GPa 
loading of three designs of the SAI particle velocity gage. The cal- 
culations showed which design best measured the free field particle 
velocity. Two-dimensional calculations were also made for four de- 
signs of the SRI cylindrical stress gage. The calculations deter- 
mined that the internal gage dynamics, particularly shock reflec- 
tions, were primarily responsible for differences between the gage 
response and the free field stress. A material parameter study using 
a one-dimensional model was made to see if the use of other materi- 
al combinations would improve the gage response. The internal dy- 
namics of the flat pack stress gage were investigated using a one- 
dimensional model. The calculations indicated the severe early-time 
inging seen in the gage response is caused by oscillatory motion of 
the iron plates. 


(DNA—6518H) Thermal Radiation Source Test 
Facility, Kirtland Air Force Base, New Mexico. Taylor, 
W.F. (Field Command (DNA), Kirtland AFB, NM (USA)). 
1 Jan 1984. 34p. NTIS, PC A03/MF AOl1. File Number 
1185900424. 
This report describes the Thermal Radiation Source (TRS) 
Test Facility at Kirtland AF Base, New Mexico. It lists the instru- 
mentation and equipment available for use by DOD and other gov- 
ernment agencies studying the effects produced by nuclear weap- 
ons. 


16960 (UCRL—53569) Results of calculations of external 
gamma radiation exposure rates from local fallout and the re- 
ae radionuclide compositions of two hypothetical 1-MT nu- 


clear bursts. Final report. Hicks, H. (Lawrence Livermore 
National Lab., CA (USA)). Dec 1984. Contract W-7405- 
ENG-48. 80p. NTIS, PC A05/MF A0O1; 1; GPO Dep. File 
Number DE85007302. 

This report presents data on calculated gamma radiation ex- 
posure rates and local surface deposition of related radionuclides re- 
sulting from two hypothetical 1-Mt nuclear bursts. Calculations are 
made of the debris from two types of bombs: one containing 7*5U 
as a fissionable material (designated oralloy), the other containing 
238U) (designated tuballoy). 4 references. 
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16961 (USGS-OFR—84-834) Near-field strong-motion 
data from nuclear explosive sources. Brockman, S.R.; Espin- 
osa, A.F.; Michael, J.A.; Navarro, R. (Geological Survey, 
Denver, CO (USA); USDOE Nevada tions Office, 
Las Vegas). 1984. 225p. NTIS, PC Al0/MF AOI; 1; GPO 
Dep. File Number DE85006752. 

The Atomic Energy Commission (AEC) and, subsequently, 
the Department of Energy, has conducted nuclear testing at the 
Nevada Test Site in Southern Nevada since 1951. The data present- 
ed in this report was recorded on various seismograph systems in a 
period of time from 1962 through about 1976. The geologic medi- 
ums in which the explosions have taken place have primarily been 
in alluvium, rhyolite, and tuff. The first table summarizes the 
number of events and data points versus ground motion parameter 
(acceleration, velocity, and/or displacement), component of motion 
(vertical, radial, transverse, and/or north-south, and/or east-west), 
and geologic medium of the recording sites for each of the three 
primary detonation mediums. The following tables show the re- 
duced ground motion for each event. 


16962 (LA-tr—85-4) Pressure transducer used for meas- 
uring close-in shock waves of nuclear explosions in the atmos- 
phere. Lin, J.; Zhou, Z. (Los Alamos National Lab., NM 
(USA)). 1985. Contract W-7405-ENG-36. Translated from 
Chendu baozha yu chong ji; 2: 64-69(1982). 14p. NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE85007028. 

This paper introduces a variable reluctance pressure trans- 
ducer. It has been successfully used for the measurement of close-in 
shock waves of nuclear explosions in the atmosphere. This 
transducer’s highest pressure range is 100kg/cm? and its response 
rise time for all ranges is Ims. It uses a specially made oil-filled 
pressure which allows the transducer to be able to realize under- 
ground installation. In this way, it can endure the intense nuclear 
radiation of nuclear explosions without losing its fast speed re- 
sponse characteristics. This transducer has undergone a series of en- 
vironmental tests and dynamic standardizations. Therefore, it was 
used to measure the complete waveform of shock wave overpres- 
sure in areas near the fire ball of nuclear explosions. This paper lists 
the test data of a group of nuclear explosion tests. 


16963 Ill. Active defense technology. Haaland, C.M. 
(Oak Ridge National Lab., TN). J. of Civ. Def; vp(Feb 
1983). Contract W-7405-ENG-26. 

An attempt is made to illustrate how the US, given the will 
to do so, can provide effective space and terminal defense against 
nuclear attack. The feasibility of an active defense against ballistic 
missiles is discussed. A strong ballistic missile defense will not only 
reduce or deny the blast, fire, and fallout damage that the attacker 
seeks, but will also reduce or eliminate the problems of ozone de- 
pletion, climatic changes due to dust, and worldwide fallout. 


16964 Lewis F. Richardson and the analysis of war. 
Craig, P.P.; Levine, M.D. (Univ. of California, Davis). AIP 
(American Institute of Physics) Conference Proceedings; No. 
104, 205-215(1983). (CONF-830463—). 

From American Physical Society spring meeting; Balitmore, 
MD, USA (18 Apr 1983). 

The authors show that since about 1970 the strategic nuclear 
weaponry of the US and the USSR have been following the classic 
exponential growth pattern first discussed by Lewis Fry Richard- 
son, the founder of mathematical analysis of war. They also present 
data suggesting a correlation between war deaths and two-genera- 
tion, half century long waves (Kondratieff cycles) in human sys- 
tems. 14 references, 9 figures. 
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16965 (DOE/EV/10097—6) Global paleoclimatic data 
base for 6000 yr BP. Webb, T. III. (Brown Univ., Provi- 
dence, RI (USA). Dept. of Geological Sciences). Feb 1985. 
Contract AC02-79EV 10097. 159p. NTIS, PC A08/MF AOI; 
GPO Dep. File Number DE8 28. 

Pollen, lake-level, and marine plankton data form a global 
data base with 797 stations for 6000 yr BP. Sets of pollen samples 
are available from eastern North America, Alaska, Europe, the 
Soviet Union, South America, and New Zealand. Sites with lake- 
level data provide coverage in Australia, Africa, southwestern Asia, 
and western North America, as well as in eastern North America 
and South America. Marine plankton data are mainly available 
from the North Atlantic and northwestern Indian Oceans, but iso- 
lated samples exist in the Pacific and Southern Oceans. Estimated 
temperature values are available from eastern North America, 
Europe, and the ocean samples, and estimated precipitation values 
exist for central North America and for isolated sites in India and 
Africa. 69 references, 17 figures, 12 tables. 


16966 (DOE/EV/10739—2) Climatic data bank for 
northern hemisphere land areas, 1851-1980. Bradley, R.S.; 
Kelly, P.M.; Jones, P.D.; Goodess, C.M.; Diaz, H.F. 
sachusetts Univ., Amherst (USA); East Anglia Univ. (UK); 
National Oceanic and Atmospheric Administration, Boul- 
der, CO (USA). Environmental Research Labs.). Jan 1985. 
Contract AC02-81EV 10739. 332p. NTIS, PC A15/MF AOI; 
1; GPO Dep. File Number DE85007863. 

A new compilation of long-term temperature and precipita- 
tion station data is described. Over 700 temperature and 1200 pre- 
cipitation records extending back into the 19th century have been 
incorporated into the data bank. Problems which contribute to po- 
tential inhomogeneities in the records are discussed (particularly 
changes in methods of computing mean daily temperature). The sta- 
tion temperature data have been used in producing a gridded data 
set of departures from a reference period (1946-1960). Problems as- 
sociated with changes in spatial data coverage are discussed with 
reference to the computation of hemispheric average temperature 
through time. 31 references, 13 figures, 5 tables. 


16967 (EPRI-EA—3839) Upper-air data collection during 
CAPTEX. Final report. Hadley, D.L.; Lindsey, C.G. (Bat- 
telle Pacific Northwest Labs., Richland, WA (USA)). Jan 
1985. Contract AC06-76RL01830. 105p. NTIS, PC A06/MF 
AO1 - Research Reports Center, Box 50490, Palo Alto, CA 
94303 $13.00; GPO Dep. File Number DE85006300. 

This report describes the results of the operation of a net- 
work of 10 rawinsonde upper-air stations by Battelle-Northwest 
during the CAPTEX-83 Long Range Tracer Experiment. 
CAPTEX-83 was a multiagency-sponsored research program on at- 
mospheric transport and diffusion on the 1000-km scale. The pur- 
pose of these upper-air stations was to increase the temporal and 
spatial resolution of the measurement of the winds and thermody- 
namic properties of the atmosphere in the boundary layer. Battelle- 
Northwest contracted with the Electric Power Research Institute 
(EPRI) in April 1983 to provide the personnel, equipment, and fa- 
cilities necessary to operate the network of 10 upper-air stations 
within the CAPTEX tracer target area, and to process and report 
the data to EPRI and the CAPTEX data center. The CAPTEX 
tracer target area was the northeastern US. Six of the upper-air sta- 
tions were established in two triangular arrays - one in Ohio and 
one in central New York. The four remaining stations were located 
near Burlington, Vermont, State College, Pennsylvania, Andover, 
New Jersey and Gravenhurst, Ontario. Routine operation of the 
stations began September 12, 1983 and continued until October 30. 
Seven tracer iments were conducted with five tracer releases 
from the Dayton, Ohio, site and two from the Sudbury, Ontario, 
release site. Recommendations for improving future experiments of 
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this type include increasing the onsite data processing capability for 
near-real-time data validation, providing a direct data link from the 
field sites to the NOAA computer facility, and determining the reli- 
ability of the CAPTEX-83 mode of operation to realistically meas- 
ure the scale of atmospheric motion governing regional-scale trans- 
port phenomena. | reference, 2 figures, 10 tables. 


(PB—-85-112894/XAB) Does and ine 


s “Smeal Protection 
oer. eo Triangle a NC (USA). Emission 


Sep 1984. 32p. (EPA— 
450/3-84/016). io). NUS. Pe k03/Me AOl. 


This report aun the development of Method 5B. Re- 
sults from tests at fossil-fuel-fired boilers are summarized and com- 
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= 
and/or local regulatory activities. Final report. Burton, B 
Senzel, A. (Green (Del) Associates, Inc., Salem, OR (USA). 
Environmental Technology Div.). Feb 1984. 119p. NTIS, 
PC A06. 

This report summarizes the results of a review and analysis 
of the current and projected State and/or local regulatory activities 
applicable to controlling air pollution from residential wood and 
coal combustion. With the rapidly rising prices of conventional 
fuels, several areas of the country are seeing a return to wood and 
coal use for residential space heating. Residential coal combustion 
in particular has been associated in the past with some of the most 
serious air pollution episodes recorded. Residential wood combus- 
tion is currently associated with a few areas having visibility im- 
pairment and excessive ambient particulate and carbon monoxide 
levels. The objective of this study is to review those state and local 
regulations that either directly or indirectly regulate residential coal 
combustion or residential wood combustion. In addition to deter- 
mining current regulations that affect residential coal and wood 
combustion, an attempt was made to determine areas which antici- 
pate significant air pollution increases due to residential wood and 
coal combustion (RWCC) and may be addressing these sources in 
the near future. 


16970 (PB—85-126571/XAB) Formaldehyde levels in 
mobile homes. (Franklin Research Center, Philadelphia, PA 
(USA)). Mar 1984. 43p. NTIS, PC A03/MF AO1. 

A series of experiments tested the effectiveness of the fol- 
lowing four methods for reducing levels of formaldehyde concen- 
trations in a mobile home: normal furnace operation under thermos- 
tatic control, continuous furnace blower operation, continuous op- 
eration of the kitchen exhaust fan, and the use of a furnace modifi- 
cation kit. The kit introduced fresh air from the ceiling plenum, 
which was vented outside, to the blower intake. Two different 
makes of furnaces were used in identical tests. Since the mobile 
home's background formaldehyde level was below the discomfort 
level, the level was artificially raised prior to each test. The furnace 
modification kits for both types of furnaces reduced formalhyde to 
background levels within 4 hours. Both makes of furnaces pro- 
duced essentially similar levels with or without the modifications. 
Photographs, figures, and extensive data tables are provided. 


16971 (UCID—18878-84) ASCOT FY-1984 progress 
report. Gudiksen, P.H.; Dickerson, M.H.; Yamada, T. (Law- 
rence Livermore National Lab., CA a SA); Los Alamos 
National Lab., NM (USA)). Nov 1984. Contract W-7405- 
ENG-48. 28p. ‘(ASCOT—84-6). NTIS, PC A03/MF AOI; 1; 
GPO Dep. ile Number DE85007299. 

This report briefly summarizes the major program activities 
during FY-84. This includes the conduct of a data analysis work- 
shop, a description of field experiments, and a summary of model- 
ing activities. 20 figures. 
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16972 Discrete-ordinates finite-element method for at- 
mospheric radiative transfer and remote sensing. Gerstl, 
S.A.W.; Zardecki, A. (University of California, Los Alamos 
National Laboratory, Theoretical Division, Los Alamos, 
New Mexico 87545). Applied Optics; 24: No. 1, 81-93(1 Jan 
1985). 

Advantages and disadvantages of modern discrete-ordinates 
finite-element methods for the solution of radiative transfer prob- 
lems in meteorology, climatology, and remote sensing applications 
are evaluated. After the common basis of the formulation of radi- 
ative transfer problems in the fields of neutron transport and atmos- 
pheric optics is established, the essential features of the discrete-or- 
dinates finite-element method are described including the limitations 
of the method and their remedies. Numerical results are presented 
for 1-D and 2-D atmospheric radiative transfer problems where in- 
tegral as well as angular dependent quantities are compared with 
published results from other calculations and with measured data. 
These comparisons provide a verification of the discrete-ordinates 
results for a wide spectrum of cases with varying degrees of ab- 
sorption, scattering, and anisotropic phase functions. Accuracy and 
computational speed are also discussed. Since practically all dis- 
crete-ordinates codes offer a builtin adjoint capability, the general 
concept of the adjoint method is described and illustrated by 
sample problems. Our general conclusion is that the strengths of the 
discrete-ordinates finite-element method outweight its weaknesses. 
We demonstrate that existing general-purpose discrete-ordinates 
codes can provide a powerful tool to analyze radiative transfer 
problems through the atmosphere, especially when 2-D geometries 
must be considered. 


16973 Effects of artificial and natural cirrus clouds on 
temperatures near the ground. Detwiler, A. (SUNY, Albany, 
NY). Journal of Weather Modification; 15: No. 1, 45-55(Apr 
1983). Contract AC02-80ER 10691. 

The effects of thin to moderately thick cirrus clouds on day- 
time air temperature rise or nighttime air temperature fall near the 
ground can be approximated as linearly proportional to the change 
in solar heating, or nocturnal radiative cooling, of the surface, pro- 
duced by the clouds. It is estimated that a uniform overcast of 
cirrus with a thickness comparable to an average aircraft contrail 
will reduce daytime heating by 10 to 20% and nighttime cooling by 
up to 50% compared to the heating and cooling that would have 
occurred in cloudless conditions. 
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REFER ALSO TO CITATION(S) 15593, 15599, 15689, 15793, 15876, 15877, 
16080, 16346, 16351, 16498, 16705, 17013, 17029, 17031, 17048, 17174, 17229 


16974 (ANL/CNSV-TM—144, pp 249-258) ASME's 
role in developing standards for measurement of dioxin emis- 
sions. Velzy, C.O. (Charles R. Velzy Associates, Inc., 
Armonk, NY). Sep 1984. NTIS, PC A14/MF AOl. File 
Number DE85001225. (CONF-840223—). 

From Energy from municipal waste research workshop - a 
technical review of thermochemical systems; Kissimmee, FL, USA 
(22 Feb 1984). 

A primary question facing resource recovery/energy from 
waste facilities presently ready for implementation is predicting, 
with scientific certainty, emission levels of trace pollutants such as 
heavy metals, dioxin, and other trace chlorinated hydrocarbons. 
Control of air pollution will only be achieved when emissions from 
a particular process are carefully characterized physically and 
chemically and quantified under varying combustion conditions 
such that selection of control techniques can be made on a sound 
technical basis. It must be possible to define design and operating 
parameters that will allow attainment of minimal discharge of trace 
pollutants such as dioxin (possibly zero with present-day testing and 
analytical techniques), while minimizing discharge of other pollut- 
ants, with presently available waste-fired energy-recovery technol- 
ogies. Present available data and regulatory acceptance-testing 
methodology and reporting practices do not seem to be adequate to 
meet the challenges of indicated future control requirements. A sec- 
ondary question (secondary only because of the time frame required 
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to formulate scientifically based conclusions) is establishment of safe 
emission limits. 2 figures, 3 tables. 


16975 (ANL/CNSV-TM—144, pp 259-268) Hazardous- 
waste aspects of MSW combustion. Tsang, W. (National 
Bureau of Standards, Washington, DC). 1984. NTIS, 
was AOl. File Number DE85001225. (CONF- 

From Energy from municipal waste research workshop - a 
technical review of thermochemical systems; Kissimmee, FL, USA 
(22 Feb 1984). 

This paper is concerned with organic emissions from MSW 
combustors. First, the basic principles that govern the high-temper- 
ature oxidative destruction of organic compounds are surveyed 
briefly. This followed by a survey of the existing data concerning 
organic emissions from such devices. Serious problems with respect 
to measurement methodology and inadequacies in the nature of the 
information base are discussed. The problem of dioxin emissions is 
then considered. Mechanisms for its formation and destruction are 
described, and the important controlling factors as well as major 
uncertainties are indicated. The type of laboratory measurements 
that can solve the many unanswered questions and the measure- 
ment strategies that may provide evidence for proper operation of 
MSW combustors are suggested. 21 references. 


16976 (ANL/CNSV-TM—144, pp 269-294) Air-emis- 
sions measurement of MSW combustion. Hahn, J.L. (Cooper 
Engineers, Inc., Richmond, CA). Sep 1984. NTIS, PC Al4/ 
MF AO1. File Number DE85001225. (CONF-840223—). 

From Energy from municipal waste research workshop - a 
technical review of thermochemical systems; Kissimmee, FL, USA 
(22 Feb 1984). 

The rationale and protocol for air-emissions measurements of 
MSW in the O'Connor Rotary Combustor at Gallatin, TN are pre- 
sented, along with the associated data. Computer analysis of the 
data is presented regarding formations of NO/sub x/, CO, and SO. 
as functions of MSW combustion parameters. The protocol of the 
recent testing in Japan of the Teller Environmental Systems, Inc. 
(TESD dry scrubber, dry venturi, and baghouse operating on two 
165-TPD Martin incinerators buring MSW is presented, along with 
some preliminary results. 4 figures, 12 tables. 


16977 (ANL/CNSV-TM—144, pp 295-319) Chlorinated 
dibenzo-p-dioxins and furans in incineration of municipal 
solid waste. Cleverly, D.H. (New York City Dept. of Sani- 
tation, NY). Sep 1984. NTIS, PC A14/MF AOl. File 
Number DE85001225. (CONF- -840223—). 

From Energy from municipal waste research workshop - a 
technical review of thermochemical systems; Kissimmee, FL, USA 
(22 Feb 1984). 

Increasing the analytical sensitivity is the major reason diox- 
ins and dibenzofurans have been discovered in combustion process- 
es only within the past six years. A benefit of decreased detection 
limits is that formation and destruction theories of these compounds 
can be evaluated by laboratory experiment or in working inciner- 
ators. This report is organized in the following manner: first the 
various theories of formation of dioxin are discussed and evaluated; 
secondly the destruction of dioxins and furans during the inciner- 
ation process are discussed; next the operating conditions of 
modern incinerators as they apply to the destruction and inhibition 
of dioxin compounds are discussed, and lastly there is a discussion 
of emission rates of chlorinated dioxins and furans in waste-to- 
energy incinerators. 51 references. 


16978 (BNL—35734) Computer-assisted Gran titration 
procedure for strong acid determination. Phillips, M.F.; Gaff- 
ney, J.S.; Goodrich, R.W.; Tanner, R.L. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). Oct 1984. Contract AC02- 
76CHO00016. 36p. NTIS, PC A03/MF A0O1; 1; GPO Dep. 
File Number DE85006801. 

An automated method for determining, by coulometric titra- 
tion, small amounts of strong acid in the presence of weak acids is 
given. Essentially, a pH meter and a coulometer are coupled with a 
Tektronix 4052 mini-computer, and a two-step computer program 
then directs the titration and calculates the equivalence point by the 
method of Gran. A comparison of precision and accuracy of results 
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for test solutions by manual and automated data reduction methods 
is presented. The method is being used successfully to analyze for 
the H* content in ambient aerosol samples from aerometric field ex- 
periments, and can be used for cloud and rainwater samples as well. 
3 references, 1 figure, 1 table. 


16979 (CONCAWE—12/83) Benzene emissions from 
passenger cars. Tims, J.M. (Concawe, The Hague (Nether- 
lands)). Dec 1983. 27p. Concawe, The Hague (Netherlands). 

The losses of benzene into the atmosphere from three typical 
European passenger cars during average daily usage are character- 
ized, and the relative effectiveness of alternative means of control is 
evaluated. Benzene losses during re-fuelling are related not only to 
the volume and benzene content of the gasoline being dispensed but 
equally to the benzene content of the gasoline already in the fuel 
tank. During typical use, re-fuelling losses amount to only 3-4 milli- 
grams per kilometre. Benzene evaporation from the vehicle carbu- 
retor and fuel tank, due respectively to engine heat soak-back and 
daily temperature variation, is directly related to the benzene con- 
tent of the gasoline being used. For typical daily service in the av- 
erage European summer diurnal temperature variation of 6.9 deg C, 
losses amount to 40-50 milli per kilometre. Of the benzene 
emitted in exhaust gas, only 35-45% is benzene originally present in 
the gasoline and surviving combustion. The remainder is formed 
during the combustion. Exhaust benzene forms the largest source of 
vehicular benzene loss, some 81-89% compared with 10-18% evap- 
orative losses and 1-2% re-fuelling losses. The reduction of benzene 
in gasoline is likely to reduce benzene emissions from vehicles by 
about 52%. On the other hand, bearing in mind their demonstrated 
efficiency in the USA, on-board vehicle control devices such as 
catalytic converters and evaporative controls, if adopted in Europe, 
could reduce total benzene losses from vehicles by 88%. 


16980 (CONCAWE—13/83) Consequences of limiting 
benzene content of motor gasoline. Spencer, E.H.; Conrard, 
M.C.; Cremer, G.; Hancke, J.; De Roocker, A.; Roshier, 
M.J.S.; Sibra, P.; De Valois, A.A.; Wake, R.H. (Concawe, 
The Hague (Netherlands)). Dec 1983. 17p. Concawe, The 
Hague (Nethelands). 

Current motor gasoline benzene levels, related legislation in 
Western Europe and the consequences of limiting the benzene con- 
tent of gasoline are considered. The sources of benzene in gasoline 
are reviewed and the existing legislation on allowable levels is sum- 
marized. The benzene levels in current motor gasolines are sur- 
veyed and the causes of variations are analyzed. Means of reducing 
benzene contents, either by adjusting existing processing routes or 
by extracting benzene from gasoline blending components, are con- 
sidered. The impact of benzene limitations on the production of 
motor gasolines are assessed in terms of the costs involved and the 
energy penalties incurred. Finally, the potential problem of the dis- 
posal of extracted benzene is discussed. 


(DOE/ER—0185/2) Research in progress: FY 
1985. Summaries of projects by the Office of 
Health and Environmental Research. (USDOE Office of 
Energy Research, Washington, DC. Office of Health and 
Environmental Research). Feb "1985. 241p. NTIS, PC All/ 
MF A0O1; GPO Dep. File Number DE85002793. 

The project summaries describe research conducted in the 
following areas: (1) source and dose determination; (2) measurement 
science; (3) atmospheric, terrestrial, and marine transport and trans- 
formation; (4) ecosystem function and response; (5) long-term ef- 
fects of radiation exposure and energy-related chemical agents; (6) 
generic and general life sciences research; and (7) nucler medicine 
applications. (ACR) 


16982 (DOE/ER/60128—T1) Comparison of the atmos- 
pheric CO. measurement programs of GMCC/NOAA and 
SIO at Mauna Loa Observatory: results of the December 5- 
12, 1983 tests. Final draft. Gammon, R.; Thoning, K.; Keel- 
ing, C.D.; Moss, D. (National Oceanic and Atmospheric 
Administration, Boulder, CO (USA); Scripps Institution of 
Oceanography, La Jolla, CA (USA)). 3 May 1984. Contract 
AI05-83ER60128. 36p. NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. File Number DE85007351. 
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Field tests were conducted to assess possible instrumental 
sources of disagreement in a joint record of atmospheric CO2 meas- 
urements at Mauna Loa Observatory. Results indicate that the CO: 
systems gave the same measured ambient atmospheric air value to 
within about 0.15 ppM. For tests through common plumbing the 
URAS-APC difference on average was 0.12 ppM. For tests 
through different plumbing a similar difference of 0.15 ppM was 
observed, disregarding the period of faulty pump performance 
during Test E. The o/sub m/~* weighted mean difference for all 
tests was 0.138 ppM with a weighted o/sub m/ = 0.016 ppM. A 
single cause was not discovered which accounted for these differ- 
ences which did not appear to correlate with permutations in 
plumbing. On average no significant difference was observed when 
measuring CO,-in-air from a pressurized cylinder with common 
plumbing. The observed differences are smaller but of the same 
sign as the mean difference provisionally computed between the 
NOAA and SIO systems. The overall level of agreement has been 
provisionally determined at the 0.3 to 0.6 ppM level for monthly 
means, with a relative drift of about 0.08 ppM y~' from an initial 
difference of about -0.5 ppM in 1974 to + 0.6 ppM in 1982. 18 fig- 
ures, 6 tables. 


16983 (DOE/EV/10374—5) Measurement of **Rn and 
its relationship to environmental variables. Progress report, 
June 1984-June 1985. Harley, N.H. (New York Univ., NY 
(USA). Inst. of Environmental Medicine). 1985. Contract 
AC02-80EV 10374. 38p. NTIS, PC A03/MF AO0l1; 1; GPO 
Dep. File Number DE85007315. 

Research progress on factors controlling indoor radon levels 
is reported. A seasonal baseline is being determined which can be 
related to radon diffusion from soil. 18 figures. (ACR) 


_ (EPA—230-04-84-006) Potential climatic impacts 
of increasing atmospheric CO. with emphasis on water avail- 
ability and hydrology in the United States. (National Acro- 


nautics and S Administration, New York (USA). God- 
dard Inst. for S Studies). Apr 1984. 109p. NTIS, PC 
A06/MF AO0O1. File Number DE85901081. 

The increase of CO2 in the atmosphere resulting from fossil 
fuel combustion is expected to have a profound climatic effect, due 
to the ability of carbon dioxide to absorb radiation emitted from the 
earth atmosphere system. This report analyzes the hydrologic 
changes over the North American continent that were produced by 
doubling the carbon dioxide in the Goddard Institute for Space 
Studies (GISS) general circulation model. The first section de- 
scribes the model and provides a comparison between the model 
output and the actual current climate. The changes that the model 
produces with a doubling of the atmospheric carbon dioxide are 
then presented. The second section attempts to put the results in 
perspective by examining historical variations in precipitation. 23 
references, 44 figures, 6 tables. 


16985 (EPRI-EA/EM—3824) Indoor air quality seminar 
utility conservation programs: 


Inc., McLean, VA (USA); Hart, 
McMurphy and Parks, Inc., Middleburg, VA (USA)). Jan 
1985. 250p. (CONF-8403172—; CONF-8405169—). Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303 
$23.50. File Number T1I85920206. 
From Indoor air quality seminar - implications for electric 
utility conservation programs; Atlanta, GA, USA (6 Mar 1984). 
These proceedings contain papers presented, selected ques- 
tions and answers, and results of an attendee survey from the 
Indoor Air Quality Seminar: Implications for Electric Utility Con- 
servation Programs. The meeting was conducted in two sections: in 
Atlanta, Georgia, on March 6 and 7, 1984, and in Denver, Colora- 
do, on May 1 and 2, 1984. The meeting was cosponsored by EPRI 
and five member utilities. More than a dozen of the nation’s leading 
experts addressed three main indoor air quality issues: air exchange 
and pollutant sources; controlling major pollutants and health ef- 
fects; and direction and rationale of government programs. All 
major indoor pollutants including radon, formaldehyde, particu- 
lates, volatile organics, and combustion products were discussed. At 
each session, a panel of utility representatives discussed the possible 
impact of utility conservation and weatherization programs on 
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indoor air quality, potential utility liability, unresolved research 
issues, and other related topics. A summary of findings from 
EPRI's. own research in indoor air quality and an outline of EPRI's 
Manual on Indoor Air Quality were also presented. Separate ana- 
lytics have been done for each paper and are contained in EDB. 


16986 (ESC—30) Optimum strategies for the abatement 
of acid rain caused by sulfur dioxide and nitrogen oxides 
emissions, based on SELPE calculations. Van Oostvoorn, F.; 
Van Arkel, W.G. (Stichting Energieonderzoek Centrum 
Nederland, ‘Petten. Energie Studie Centrum). Oct 1984. 93p. 
(in Dutch). NTIS — Sales Only), PC A05/MF AOl1. File 
Number DE85750738. 

This report contains the results of a modeling study on strat- 
egies for cost optimal control of acid rain. The emission levels for 
sulfur dioxide and nitrogen oxides have to be lowered with 
amounts up to 75%. Calculations show that the abatement policies 
are expensive, but can realize the emission goals. The control of ni- 
trogen oxides emissions is more expensive than the control of sulfur 
dioxide and also less effective. Especially the abatement of the ni- 
trogen oxides emissions of automobiles by threeway catalyst sys- 
tems for simultaneous reduction of nitrogen oxides, carbon monox- 
ide and hydrocarbons is very expensive. 


16987 (Juel—1942) Importance of light hydrocarbons in 
multiphase atmospheric systems. Ehhalt, D.H.; Rudolph, J. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Inst. fuer Atmosphaerische Chemie). Jul 1984. 47p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85750762. 

The role of organic molecules in multiphase atmospheric sys- 
tems is illustrated by two examples. The first draws attention to the 
possible role of an organic surface film on aerosol particles; the 
second discusses the role of “in cloud” chemistry in the formation 
of HCOOH and CH;COOH from light alkanes. Vertical and merid- 
ional distributions of C2 to Cs hydrocarbons are presented which 
underline their importance at the midlatitudes of the northern hemi- 
sphere. An attempt is made to quantify the global emissions of indi- 
vidual light non-methane hydrocarbons, and the various sources of 
C, - Cs hydrocarbons are briefly discussed. 


16988 (NP—5770154) Methods of formaldehyde measure- 
ment. Menzel, W.; Marutzky, R.; Mehlhorn, L. (Fraunhofer- 
Gesellschaft zur Foerderung der Angewandten Forschung 
e.V., Braunschweig (Germany, F.R.). Wilhelm-Klauditz- 
Inst. fuer Holzforschung). Jan 1981. 106p. (In German). 
NTIS (US Sales Only), PC A06/MF AO1. File Number 
DE85770154. 

Assessments of the formaldehyde emission rate of particle 
boards must be based on suitable material characteristics. For a re- 
producible determination of these, unique and detailed standards 
must be established for the method of sampling, the experimental 
procedure, and the method of evaluation. The first part of the dis- 
sertation therefore discusses some of the common methods of deter- 
mining the formaldehyde emission characteristics of particle boards. 
The methods most common in Europe are discussed in particular, 
i.e. the perforator method, gas analysis method, WKI method, and 
modified Roffael method. The second part describes the most 
common methods of determining formaldehyde concentrations in 
air. By these methods, formaldehyde concentrations can be deter- 
mined at the place of work, in rooms, and in the waste air of tech- 
nical facilities. The third of the report presents the various 
methods available for formaldehyde analysis. Titrimetry and pho- 
tometry receive particular attention. 


16989 (NP—5900574) Indoor air quality in tight houses: 
a literature review. Coon, D. (Ecology House, Toronto, On- 
tario (Canada)). Dec 1984. 119p. NTIS (US Sales Only), PC 
A06/MF A0O1. File Number DE85900574. 

The objectives of this literature review are to provide an 
overview of the existing knowledge on the effects of air sealing on 
indoor air quality, to identify the gaps in our knowledge and make 
suggestions regarding possible research efforts. While it is recog- 
nized that other energy conservation activities, such as the installa- 
tion of urea formaldehyde insulation, can affect the air quality in 
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houses, an examination of these measures is beyond the scope of 
this paper. Part 1 examines the nature and sources of contaminants 
found in indoor air and their effects on human health and comfort. 
The levels or air pollutants that have been measured in convention- 
al housing stock are summarized, and the existing guidelines and 
standards for indoor air pollutants are described. The second sec- 
tion reviews the methods of determining the airtightness of a 
house's structure and its air change rate. Empirical data on the air- 
tightness and air change rates of conventional housing stock are de- 
scribed. Case studies that assess the actual impact of air sealing on 
air leakage are presented, along with the effects of lower air change 
rates on contaminant levels in both new and existing housing. Final- 
ly, the literature pertaining to those measures that can be taken to 
improve indoor air quality are reviewed. The effectiveness and de- 
sirability of such remedial measures as reducing the source strength 
of pollutants, adding controlled mechanical ventilation and install- 
ing air cleaning equipment, will be described and evaluated. An em- 
phasis has been placed on incorporating Canadian literature into 
this review. 112 references, 10 tables. 


16890 (NP—5900743) Potential effects of acid deposition 
in Maryland. Bowman, M.L.; Wierman, S.S.G. (eds.). 
(Maryland Interagency Working Group on Acid Deposi- 
tion, Baltimore (USA)). Jan 1984. 105p. State of Maryland 
Dept. of Health and Mental a. 201 West Preston 
Street, Baltimore, MD 21201. File Number T185900743. 

This report compiles information about the potential impacts 
of acid deposition in Maryland, identifies areas where information is 
lacking, and makes recommendations concerning actions the State 
should take to further address the issue of acid deposition in Mary- 
land. A major portion of this report consists of technical papers 
representing individual interests and concerns rather than the opin- 
ions of the Working Group as a whole. The Working Group re- 
viewed the papers and specifically critiqued the remainder of this 
report. The major purpose of preparing the papers was to identify 
information specifically applicable to Maryland. In some cases data 
was not available, and certain topics were beyond the scope of this 
report, including the sources of Maryland’s acid rain, the effects on 
structures, and potential effects on human health. Separate analytics 
have been prepared for each paper. 


16991 (PB—85-112852/XAB) Characterization of haz- 
eee eae ee ee aes 
July 1981-October 1982. Ellis, W.; Fate-Dixon, S.; Flynn, 
N.; Guttman, M.; Heeb, M. (SEE CODE- 9518534 Science 
Applications, Inc., La Jolla, CA (USA)). 30 Sep 1984. 304p. 
NTIS, PC A14/MF AOl. 

The Contractor reviewed and summarized data from nine 
publications describing waste-generation patterns in California. 
These data supplemented data from the Resource Conservation and 
Recovery Act (RCRA) Regulatory Program, Part A, Permit Appli- 
cation, for California industry. The Contractor concluded on the 
basis of the review that 40.4 million metric tons of hazardous waste 
are disposed annually in California with an additional 1.2 million 
metric tons disposed by small waste generators (less than 1,000 kilo- 
grams waste generated per month). Of the 40.4 x 10° metric tons, 
rinse/waste water comprises over 60%. Five other categories, cor- 
rosives, acidic solution with heavy metals, other acidic solutions, 
aqueous solutions with heavy metals and/or with organic residues 
less than 10% account for an additional 33% of the total. The Con- 
tractor also chemically analyzed land-farmed waste from three Cali- 
fornia refineries and speciated the organic compounds. Science Ap- 
plications also evaluated a purge-and-trap analytical procedure pro- 
posed as a protocol for a suggested control measure and compared 
assay data with chromatographic analytical procedures. 


16992 (PB—85-115145/XAB) Hot flue-gas spiking and 
recovery study for tetrachlorodibenzodioxins (TCDD) using 
Modified Method 5 and SASS (Source Assessment Sampling 
System) sampling with a simulated incinerator. Final report, 
May 1981-February 1982. Cooke, M.; DeRoos, F.; Rising, 
B. (Battelle Columbus Labs., OH (USA)). Oct 1984. 29p. 
NTIS, PC A03/MF AO1. 

The report gives results of an evaluation of the sampling and 
analysis of ultratrace levels of dibenzodioxins using EPA’s recom- 
mended source sampling procedures (Modified Method 5 (MMS) 
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train and the Source Assessment Sampling System--SASS). A gas- 
fired combustion system was used to simulate incineration flue gas, 
and a precision liquid injection system was designed for the pro- 
gram. The precision liquid injector was used to administer dilute 
solutions of 1,2,3,4-tetrachlorodibenzo-p-dioxin (1,2,3,4-TCDD) di- 
rectly into a hot--260C (SOOF)--flue gas stream. Injections occurred 
continuously during the sampling episode so that very low gas- 
phase concentrations of 1,2,3,4-TCDD were continuously mixed 
with the flue gases. Recoveries were measured for eight burn ex- 
periments. For all but one, the recoveries could be considered 
quantitative, demonstrating efficient collection by the EPA sam- 
pling systems. In one study, the components and connecting lines 
from a sampling device were analyzed separately to show where 
the 1,2,3,4-TCDD deposited in the train. 


16993 (PB—85-116192/XAB) Evaluation of an ESCA 


wastes. Final 
att, B.M. (GCA Corp., Bedford, MA (USA). 
138p. (GCA-TR—83-92- 


GCA" Tec ology Div.). - 19 
G). NTIS, PC A07/MF A 

The report gives whens me an evaluation of the ability of an 
ESCA/leachate analytical scheme to characterize solid waste from 
combustion processes and hazardous waste incinerators. Samples 
were analyzed for surface elemental composition by electron spec- 
troscopy for chemical analysis (ESCA) before and after aqueous 
leaching. Selected elements were subjected to oxidation state stud- 
ies by ESCA, and leachates were analyzed for anions by ion chro- 
matography and for trace metals by inductively coupled plasma 
spectrometry. The results of ESCA before and after leaching com- 
pared favorably with leachate data. Although aqueous leaching did 
not significantly affect the metal species present in the samples used 
in this study, it did extract considerable amounts of water-soluble 
ions: sodium, calcium, chloride, and sulfate. Essentially all samples 
showed an increase in oxygen after leaching that was attributed to 
hydration by the aqueous extraction medium. ESCA can successful- 
ly speciate chromium, lead, and zinc when these elements are suffi- 
ciently abundant in the sample. The technique is limited, however, 
by its ability to detect only those elements present at > 0.1 to 1.0% 
atomic. Most process wastes contain very low concentrations of 
metals, thereby minimizing the suitability of ESCA for process 
waste characterization. 


16994 (PB—85-119287/XAB) Westvaco Luke, Maryland 
monitoring program: data analysis and disperson model vali- 
dation. Final report, report, July 1981-February 1983. Bowers, J.F.; 
Cramer, H.E.; Hargraves, W.R.; Anderson, A.J. (Cramer 
(H.E.) Co., Inc., Salt Lake City, UT (USA)). Jun 1983. 
245p. CER—83-153-01) NTIS, PC Al1l/MF AOl. 

The Westvaco data set consists of detailed records of hourly 
emissions, meteorological, and SOs2 air-quality data collected in the 
vicinity of the Westvaco Corporation Paper Mill at Luke, Mary- 
land during the period December 1979 through November 1981. 
The purpose of the Westvaco monitoring program was to acquire 
the data needed to select the most appropriate complex terrain dis- 
persion model for use in establishing an SO2 emission limitation for 
the Luke Mill. The major objectives of the work described in this 
report were to: (1) analyze and evaluate the Westvaco meteorologi- 
cal and air-quality data in order to develop the most-suitable data 
set to evaluate complex terrain dispersion models; and (2) use the 
Westvaco data set to evaluate the performance of EPA's Valley, 
Complex I and Complex II models, the H.E. Cramer Company's 
SHORTZ model and Westvaco Corporation’s Luke Mill Model 
(LUMM). 


(PNL—5358) Prototype air cleaning system for a 
firing range. Glissmeyer, J.A.; Mishima, J.; Bamberger, J.A. 
(Pacific Northwest Labs., Richland, WA (USA)). Jan 1985. 
Contract AC06-76RL01830. 163p. NTIS, PC A04/MF AO1; 
1; GPO Dep. File Number DE85007300. 

This report recommends air cleaning system components for 
the US Army Ballistics Research Laboratory's new large-caliber 
firing range, which is used for testing depleted uranium (DU) pene- 
trators. The new air cleaning system has lower operating costs 
during the life of the system compared to that anticipated for the 
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existing air cleaning system. The existing system consists of three 
banks of filters in series; the first two banks are prefilters and the 
last are high-efficiency particulate air (HEPA) filters. The principal 
disadvantage of the existing filters is that they are not cleanable and 
reusable. Pacific Northwest Laboratory focused the search for al- 
ternate air cleaning equipment on devices that do not employ liq- 
uids as part of the particle collection mechanism. Collected dry 
particles were assumed preferable to a liquid waste stream. The dry 
particle collection devices identified included electrostatic precipita- 
tors; inertial separators using turning vanes or cyclones; and several 
devices employing a filter medium such as baghouses, cartridge 
houses, cleanable filters, and noncleanable filters similar to those in 
the existing system. The economics of practical air cleaning systems 
employing the dry particle collection devices were evaluated in 294 
different combinations. 7 references, 21 figures, 78 tables. 


16996 (PNL-SA—11240) Atmospheric concentrations of 
above treated fields. Horst, T.W.; Slinn, W.G.N. 
(Pacific Northwest Labs., Richland, WA (USA)). Mar 1983. 
Contract AC06-76RL01830. 25p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85007151. 
Recently reported differences in concentration profiles for 
pesticides above a treated field are explained using different, fetch- 
tt surface-to-air fluxes of the pesticides. In turn, the sur- 
face-to-air flux of each pesticide depends on its air/surface partition 
coefficient. Using realistic differences in partition coefficients, we 
explain most features of the reported data, without assuming that 
diffusion in a turbulent atmosphere is influenced by molecular prop- 
erties of the dispersing vapor. 10 references, 7 figures. 


16997 (UCID—20328) Results from preliminary tributary 
experiment Brush Creek, June 1984. Porch, W.; Gudiksen, 
P.; Fritz, R.; Thorpe, J.; Hosker, R.; Nappo, C. (Lawrence 
Livermore National Lab., CA (USA)). Dec 1984. Contract 
W-7405-ENG-48. 36p. (ASCOT—84-5). NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE85007055. 

A short field experiment was planned and executed on June 
11-15, 1984 at Brush Creek, Colorado, to make a preliminary study 
of tributary flow into Brush Creek. This period was selected be- 
cause of the prospect of a short window in June of unperturbed 
nocturnal drainage flow (which turned out to fortunately be the 
case) and the presence of a full moon which helped visual observa- 
tion and photography. The purpose of the experiment was to make 
a preliminary study of the tributary flow into Brush Creek from a 
side canyon using simple exploratory techniques. These techniques 
would help determine measurement scales and instrument place- 
ment requirements for a larger field experiment planned for Sep- 
tember 1984. The measurement techniques included: (1) smoke re- 
leases using smoke pots and an oil fog generator with nighttime 
photography, (2) neutral-lift balloon releases with theodelite trian- 
gulation and photography, (3) wind speed, direction and tempera- 
ture sensors on a tethered balloon and (4) mechanical weather sta- 
tions on small towers. 5 references, 10 figures, 1 table. 


16998 (USGS-OFR—82-427) Quality of water and time- 


of-travel in Bakers Creek near Clinton, Mississippi. Kalkhoff, 
S.J. (Geological Survey, Jackson, MS (USA). Water Re- 
sources Div.). 1982. 41p. US Geological Survey, Box 25425, 
Federal Center, Denver, CO 80225. File Number 
TI85901091. 

A short-term intensive quality-of-water study was conducted 
during a period of generally low streamflow in Bakers Creek and 
its tributary, Lindsey Creek, near Clinton, Mississippi. During the 
September 15-18, 1980 study, dissolved oxygen concentrations in 
Bakers Creek were less than 5 milligrams per liter. The specific 
conductance, 5-day biochemical oxygen demand, nutrient concen- 
trations, and bacteria densities in Bakers Creek decreased down- 
stream through the study reach. The mean specific conductance de- 
creased from 670 to 306 microhms per centimeter. The 5-day bio- 
chemical oxygen demand decreased from 19 to 2.8 milligrams per 
liter. The mean total nitrogen and phosphorous concentrations de- 
creased from 10 and 7.1 to 1.0 and 0.87 milligram per litter, respec- 
tively. The maximum fecal bacteria decreased from 7200 to 400 
colonies per 100 milliliter. The concentrations of mercury, iron, and 
manganese in a sample collected at the downstream site exceeded 
recommended limits. Diazinon and 2,4-D were also present in the 
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water. A bottom material sample contained DDD (2.5 micrograms 
per kilogram), DDE (2.7 micrograms per kilogram), and DDT (.3 
micrograms per kilogram). The tributary inflow from Lindsey 
Creek did not improve the water quality of Bakers Creek. The dis- 
solved oxygen concentrations were generally less than 5.0 milli- 
grams per liter at the sampling site on Lindsey Creek. The 5-day 
biochemical oxygen demand, the mean specific conductance, and 
fecal coliform densities were greater in the tributary than at the 
downstream site on Bakers Creek. The average rate of travel 
through a 1.8-mile reach of Bakers Creek was 0.06 foot per second 
or 0.04 miles per hour. 6 references, 9 figures, 2 tables. 


16999 Electrochemical separation and concentration of 

drogen sulfide from gas mixtures. Winnick, J.; Huang, H. 
S.; Sather, N. F. (to The United States of America as repre- 
sented by the United States Department of Energy). US 
Patent RE 31,718. 30 Oct 1984. Filed date 16 Jul 1982. vp. 

PAT-APPL-399051. 

A method of removing sulfur oxides of H2S from high tem- 
perature gas mixtures (150°-1000° C.) is the subject of the present 
invention. An electrochemical cell is employed. The cell is provid- 
ed with inert electrodes and an electrolyte which will provide 
anions compatible with the sulfur containing anions formed at the 
anode. The electrolyte is also selected to provide inert stable ca- 
tions at the temperatures encountered. The gas mixture is passed by 
the cathode where the sulfur gases are converted to SO,-- or, in the 
case of HS, to S--. The anions migrate to the anode where they are 
converted to a stable gaseous form at much greater concentration 
levels (2 10X). Current flow may be effected by utilizing an exter- 
nal source of electrical energy or by passing a reducing gas such as 
hydrogen past the anode. 


17000 (BG-Trans—6381) Wind tunnel simulation of the 
immission of noxious substances in the vicinity of buildings: a 
comparison with corresponding field tests. Quante, M. (Brit- 
ish Gas Corp., London). 26 Sep 1984. Translation source in- 
formation not available . 18p. NTIS (US Sales Only), MF 
A01. File Number DE85900592. 

Using a model wind tunnel flue gas immission processes in 
the vicinity of buildings were simulated in an artificial, adiabatic, 
atmospheric boundary layer. By means of tracer experiments, it was 
intended to determine the dissipation of the concentration of the 
noxious substances in relation to the distance from the source and 
also to define in quantitative terms the spread of the gas plume. 
The field test was conducted with a mobile laboratory. This report 
describes the model test and compares laboratory results with the 
corresponding field data. Although the thermal uplift of the flue 
gas was not simulated, the model and field tests were found to 
compare very well. 6 references, 17 figures. 


17001 Atmospheric sulfur deposition, neutralization, and 
ion leaching in two deciduous forest ecosystems. Richter, 
D.D.; Johnson, D.W.; Todd, D.E. (Oak Ridge National 
Lab., TN). Journal of Environmental Quality; 12: No. 2, 263- 
270(Oct-Dec 1983). Contract W-7405-ENG-26. 

In the 1981 water year, bulk precipitation was primarily a 
solution of dilute H2SO, and SO,~? was the dominant anion in 
throughfall and soil leachates in two eastern Tennessee deciduous 
forests. Ecosystem inputs of SO,?, which included dry deposition 
of forest canopies, may haye been up to 40% greater than input es- 
timates based on atmospheric deposition sampling in open areas. 
Volume-weighted mean annual pH of bulk precipitation was 4.3; of 
throughfall 4.8; and of leachates from O2, Al, and B21 soil hori- 
zons about 6.0. At both sites, strong acids in precipitation were 
largely neutralized prior to rainwater’s infiltration into mineral soil. 
Base cations that exchanged with H* (hydrogen ions) in acid pre- 
cipitation were almost entirely supplied by forest canopies and litter 
layers. Annual fluxes of HCOs~ alkalinity from B21 horizons indi- 
cated that the natural H* input from the partial ionization of 
H2COs was of similar magnitude to H* input in bulk precipitation. 
However, even in these infertile soils with low cation exchange ca- 
pacities exchangeable bases were more than two orders or magni- 
tude greater than annual H* input. Furthermore, inputs of H* from 
acid precipitation were equal to about 0.4% of the base cations that 
are biologically cycling and immediately available in these ecosys- 
tems. Both soils are base-poor Udults and classified as sensitive to 
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acid rain, but the data presented in this report indicate that leaching 
remains a process affecting cation reserves and soil development 
only over the very long term. 


17002 Characteristics of oxidant precursor emissions 
from anthropogenic sources in the United States. Benkovitz, 
C.M. (Brookhaven National Lab., Upton, NY). Environment 
International; 9: 429-445(1983). Conkens AC02-76CH00016. 

Hydrocarbons (HC) and nitrogen (NO/sub x/) have been 
identified as the most important precursor pollutants for oxidant 
formation in the atmosphere. These pollutants are emitted both 
from natural and anthropogenic sources; however, these two types 
of sources are generally geographically separated. Anthropogenic 
emissions are dominant in and around urban centers, where the ma- 
jority of severe oxidant problems occur. Based on data gathered by 
the MAP3S/RAINE emissions inventory project, anthropogenic 
emissions of HC in the conterminous United States were 24.8 mil- 
lion metric tons in 1979. HC emissions were predominantly from 
area sources, the transportation sector being the largest contributor 
with 39.8% of the total. State-by-state breakdowns are also includ- 
ed. Based on analyses by other emissions inventory projects, the 
nonreactive fraction of the emissions from the transportation sector 
is less than 20% by weight. The highest proportion of HC emis- 
sions occur at low altitudes (0-50 m range) in high population den- 
sity areas. Anthropogenic emissions of NO/sub x/ were 23.7 mil- 
lion metric tons in 1979; 50.8% were from point sources. The trans- 
portation sector and the electric utilities sector account for 37.1% 
and 30.9% of the NO/sub x/ emissions, respectively. The NO: frac- 
tion of the emissions from the transportation and electric utilities 
sectors is less than 10% by weight, based on NO/NO: speciation 
data from two other emissions inventories. Highest rates of NO/sub 
x/ emissions occur in high population density areas and are released 
at low altitude (0-50 m); there areas of high electric generating ca- 
pacity were found to have high release altitudes. 


17003 140 GHz microwave spectrometer for the detection 
of gaseous chemical species. Kolbe, W.F.; Leskovar, B. 
(Lawrence Berkeley Lab., CA). International Journal of In- 
frared and Millimeter Waves; 4: No. 5, 733-749(1983). 

A sensitive microwave spectrometer for the detection of gas- 
eous pollutants and other molecular species is described. The spec- 
trometer operates in the vicinity of 140 GHz and employs a Fabry- 
Perot resonator as a sample cell and superheterodyne detection for 
high sensitivity. The instrument is capable of detecting a minimum 
concentration of 210 ppb of SO: diluted in air with a 1 sec time 
constant. For H2CO diluted in air, the minimum detectable concen- 
tration is 130 ppb. 


17004 Theoretical study of the reaction H + HS — He 
+ S. Martin, R.L. (Los Alamos National Lab., NM). Chem- 
ical Physics (Amsterdam); 82: 337-341(1983). 

Ab initio self-consistent-field calculations have been followed 
by configuration interaction in an extended guassian basis set in 
order to determine the transition-state geometry and activation bar- 
rier for the reaction. The transition state is found to be linear with 
t/sub HH/ = 2.6 a and r/sub HS/ = 2.6 ao. The calculations sug- 
gest, unlike the analogous oxygen system, the reaction proceeds 
with a very small barrier. The most direct theoretical determination 
(single and double excitation CI in a double-zeta plus polarization 
(OZP) basis) of the barrier height gives Vo = 4.9 kcal/mole. The 
approximation of inclusion of unlinked-cluster contributions de- 
creases the barrier to 3.7 kcal/mole. A single calculation in an ex- 
tended basis set at the DZP transition-state geometry lowers the 
calculated barrier to 1.7 kcal/mole. When coupled with transition- 
state-theory corrected for tunneling (using the DZP vibrational fre- 
quencies), this results in a theoretical rate constant at 300 K which 
is about an order of magnitude smaller than experimental determi- 
nations. 


17005 Preparative scale separation and the identification 
of constituents of anthraquinone-derived dye mixtures. Part 3. 
Products from the combustion of red and violet smoke mix- 
tures. Rubin, I.B.; Buchanan, M.V.; Moneyhun, J.H. (Oak 
Ridge National Lab., TN). Analytica Chimica Acta; 155: 151- 
158(1983). Contract W-7405-ENG-26. 

Two colored-smoke grenades, red and violet, were detonat- 
ed and the particulate and vapor phase portions were collected and 
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analyzed. The original dye mixes were also analyzed for compari- 
son. The chloroform-soluble portion of each dye mix was fraction- 
ated by liquid chromatography on silica gel as was the original red 
dye mix, while the original violet smoke mix was fractionated by 
differential solubility. Major components were collected in essen- 
tially pure fractions while the impurities were concentrated in other 
fractions. The dye portion of the red smoke mix was pean 
unchanged on combustion, with the major component i 

1-methylaminoanthraquinone. A significant amount (> 5%) of 1 
aminoanthraquinone was formed, however. The dye portion of the 
violet smoke mix was quantitatively converted from 1,4-diamino- 
2,3-dihydroanthraquinone to 1,4-diaminoanthraquinone upon com- 
bustion. The nonvolatile and/or chloroform-insoluble portions con- 
sisted mainly of sodium and potassium chlorides, elemental sulfur, 
and undifferentiated carbonaceous matter. Major constituents of the 
vapor phases were carbon disulfide, toluene, C2:-benzenes, styrene, 
chloromethylbenzene and naphthalene. Aliphatic and aromatic hy- 
drocarbons, alkylbenzenes, and thiophenes, as well as a number of 
other compounds were detected in smaller quantities. 


17006 Critique of methods to measure dry deposition. 
Hicks, B.B.; Wesely, M.L.; Durham, J.L. (Argonne Nation- 
al Lab., IL). pp 405-223 of Energy and environmental 
chemistry: acid rain. Vol. 2. Keith, L.H. (ed.). Ann Arbor, 
MI, USA; Ann Arbor Science Publishers (1982). 

This report provides evaluations of various methods for esti- 
mating dry deposition of gaseous and particulate pollutants from 
the atmosphere to the surface of the earth. The intent is to provide 
the scientific information needed in order that sound decisions can 
be made on research development and coordination with regard to 
dry deposition. Existing and potential techniques for monitoring 
and parameterizing dry deposition are considered systematically 
and specific recommendations are given for each method on its 
present and potential usefulness. 


17007 Comparison of observed and predicted normalized 
air concentrations for particles released from a height of 111 
meters. Miller, C.W.; Cotter, S.J. (Oak Ridge National Lab., 
TN). pp 271-274 of Third joint conference on applications 
of air pollution meteorology. Boston, MA, USA; American 
Meteorological Society (1982). (CONF-820101—). Contract 
W-7405-ENG-26. 

From 3. joint conference on applications of air pollution me- 
teorology; San Antonio, TX, USA (11 Jan 1982). 

No crosswind-integrated ground-level air concentra- 
tion measurements made at Hanford, Washington, for the short- 
term release of zinc sulfide particles from a height of 111 m have 
been compared with predictions from a Gaussian plume atmospher- 
ic dispersion model using five different sets of dispersion parameters 
and three different methods of classifying atmospheric stability. 
When assessing the health impacts on man of pollutants released to 
the atmosphere, an assessor often wants reasonable assurance that 
the impacts are neither underestimated nor grossly overestimated. 
When these criteria are applied to these limited number of compari- 
sons, the best results were obtained using the Juelich (100 m) set of 
o/sub z/(x) values with atmospheric stability estimates on the basic 
of the standard deviation of the wind direction near the height of 
release. However, in general, the results of this study highlight the 
difficulty of specifying a set of dispersion parameters and estimating 
atmospheric stability for use in assessment activities. These results 
also show that such specification is important in determining the ac- 
curacy of Gaussian plume atmospheric dispersion model predic- 
tions. 


17008 Some approximation for the wet and dry removal 
of particles and gases from the atmosphere. Slinn, W.G.N. 
(Pacific Northwest Laboratories, Richland, WA). pp 857- 
894 of Proceedings of the first international symposium on 
acid precipitation and the forest ecosystem. Dochinger, 
L.S.; Seliga, T.A. Upper Darby, PA, USA; Northeastern 
Forest Experiment Station (1976). (CONF-750552—). 

From 1. international conference on acid precipitation and 
the forest ecosystem; Columbus, OH, USA (12 May 1975). 

Semi-empirical formulae are presented which can be used to 
estimate precipitation scavenging and dry deposition of particles 
and gases. The precipitation scavenging formulae are appropriate 
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both for in- and below-cloud scavenging and comparisons with data 
indicate the importance of accounting for aerosol particle growth 
by water vapor condensation and attachment of the pollutant to 
plume or cloud particles. It is suggested that both wet and dry re- 
moval of gases is usually dictated by other than atmospheric proc- 
esses. Dry deposition of particles to a canopy is shown to depend 
on canopy height, biomass, vegetative type and mean wind. Two 
large-scale practical problems are addressed dealing with the rela- 
tive importance of wet and dry deposition and with the sources 
which contribute to deposition in a specific location. 43 references, 
17 figures. 


5003 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 16963, 17033 


17009 (CONF-850206—24-Summ.) Sensitivity and uncer- 
tainty studies of the CRAC2 code for selected non-meteoro- 
on models and Kocher, D.C.; ee 
G.G.; Dunning, D.E. Jr. (Oak Ridge National Lab., 

(USA)). 1985. “hes AC05-840R21400. 9p. NTIS, Pe 
A02/MF AO1. File Number T1I85007572. 

From International ANS/ENS topical meeting on probabilis- 
tic safety methods and applications; San Francisco, CA, USA (24 
Feb 1985 

we have studied the sensitivity of health impacts and eco- 
nomic costs from hypothetical nuclear reactor accidents, as predict- 
ed by the CRAC2 computer code, to undertainties in selected non- 
meteorological models and parameters. The sources of uncertainty 
include (1) dose conversion factors for inhalation as affected by un- 
certainties in the particle size of the carrier aerosol and clearance of 
radionuclides from the respiratory tract, (2) the weathering half- 
time for external ground-surface exposure, and (3) transfer coeffi- 
cients for terrestrial foodchain pathways. Uncertainties in inhalation 
dose conversion factors affected predicted early injuries by as much 
as 1 to 2 orders of magnitude in runs with fixed weather sequences, 
whereas the effects on early fatalities were less than a factor of 2 
and on latent cancer fatalities less than 10%. Uncertainties in the 

ing half-time for ground-surface exposure affected latent fa- 

talities by a factor of 2 to 3 but economic costs by less than a factor 
of 2. Uncertainties in the transfer coefficients for terrestrial food- 
chain pathways affected latent fatalities by less than 15% and had 
no effect on economic costs. 10 references. 


17010 (EML—436) Radon intercomparisons at EML, 
January 1983 and February 1984. Fisenne, I.M.; George, 
A.C.; Keller, HW W. (USDOE Environmental Measurements 
Lab., New York). Feb 1985. 29p. NTIS, PC A03/MF AO1; 
GPO Dep. File Number DE85007647. 

This report summarizes the results of two radon measure- 
ment intercomparison exercises held at the Environmental Measure- 
ments Laboratory (EML) in January 1983 and February 1984. 
Nineteen organizations, including five US federal facilities, one na- 
tional laboratory, two state laboratories, six universities, three pri- 
vate sector laboratories and two non-US facilities participated in 
these exercises. The results indicate good agreement among the par- 
ticipants at **Rn concentration levels of 50 and 80 pCi.L~1 Im- 
provements in the EML calibration facilities, and the participation 
of two US laboratories in a Nuclear Energy Agency intercompari- 
son program are also discussed. 8 references, 6 figures, 8 tables. 


17011 (EPA—520/5-84-012) Airborne radioactive efflu- 
ent study at the Savannah River Plant. Blanchard, R.L.; 
Broadway, J.A.; Sensintaffar, E.L.; Kirk, W.P.; Kahn, B.; 
Garrett, A.J. (Environmental Protection Agency, Mont- 
gomery, AL (USA). Eastern Environmental Radiation Fa- 
cility). Jul 1984. 144p. NTIS, PC A07/MF AOl1. File 
Number DE85901094. 

Under the Clean Air Act, Sections 112 and 122 as amended 
in 1977, the Office of Radiation Programs (OPR) of the United 
States Environmental Protection Agency is currently developing 
standards for radionuclides emitted to the air by several source cat- 
egories. In order to confirm source-term measurements and path- 
way calculations for radiation exposures to humans offsite, the ORP 
performs field studies at selected facilities that emit radionuclides. 
This report describes the field study conducted at the Savannah 
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River Plant (SRP), a laboratory operated by E.I. du Pont de Ne- 
mours and Company for the US Department of Energy. This pur- 
pose of the study at ARP was to verify reported airborne releases 
and resulting radiation doses from the facility. Measurements of ra- 
dionuclide releases for brief periods were compared with measure- 
ments performed by SRP staff on split samples and with annual av- 
erage releases reported by SRP for the same facilities. The disper- 
sion model used by SRP staff to calculate radiation doses offsite 
was tested by brief environmental radioactivity measurements per- 
formed simultaneously with the release measurements, and by ex- 
amining radioactivity levels in environmental samples. This report 
describes in detail all measurements made and data collected during 
the field study and presents the results obtained. 34 references, 18 
figures, 49 tables. 


17012 (NUREG—75/001) Summary of radioactivity re- 
leased in effluents from nuclear power plants during 1973. 
(Nuclear Regulatory Commission, Washington, DC (USA)). 
Jan 1975. 50p. (QOE-OS—003). NTIS, PC A03/MF AOI - 
GPO*. File Number TI85900602. 

Release of radioactivity in airborne and liquid effluents and 
the number of shipments and acitivity of solid waste have been 
compiled from licensee reports for 1973. There were wide vari- 
ations in radioactive releases due to differences in plant size, power 
level, fuel performance, and effluent treatment methods. Data cov- 
ering specific isotopes of particular interest have been summarized. 
In all cases, releases of radioactivity were only small fractions of 
permissible limits set by applicable regulations or in technical speci- 
fications. 15 tables. 


17013 (RFP—3689) HS and E Application Technology 
branch progress report, July 1982-July 1983. Deitesfeld, 
C.A. (ed.). (Rockwell International Corp., Golden, CO 
(USA). Rocky Flats Plant). 29 Nov 1984. Contract AC04- 
76DP03533. 72p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE85007134. 

This report summarizes the applied research activities of the 
Health, Safety and Environment (HS and E) Application Technolo- 
gy branch at Rocky Flats Plant from July 1982 to July 1983. In this 
report, major headings present studies in three fields: general safety, 
radiation safety and environment, and health and safety engineering 
and meteorological studies. 


17014 Powder aerosols generated by accidents: pressur- 
ized release experiments. Sutter, S.L. (Pacific Northwest 
Lab., Richland, WA). American Industrial Hygiene Associa- 
tion Journal; 4: No. 6, 379-383(1983). 

Safety assessments and environmental impact statements for 
facilities require an estimation of airborne releases. Aerosols gener- 
ated by accidents are being investigated to develop the source 
terms for these releases. A severe accidental release event could be 
a pressurized powder release. Pressurized powder release experi- 
ments performed in static air measured the mass airborne and parti- 
cle size distribution of these aerosols as a function of source size 
and containment pressure. Both containment pressure and source 
size were significant in pressurized powder release. Release in static 
air can be estimated using the relatinships developed in this work. 
Weight percent of the source powder airborne ranged from ~ 2 to 
24%. Mass median aerodynamic equivalent diameters of the air- 
borne particles ranged from 5 to 19 pm. All of the pressurized re- 
leases produced a significant fraction of respirable particles 10 ym 
AED and less. 
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17015 (PB—85-116549/XAB) Consolidation around a 
point heat source. Research report. Booker, J.R.; Savvidou, 
C. (Sydney Univ. (Australia). School of Civil and Mining 
— Feb 1984. 24p. (R—467). NTIS, PC A02/MF 
Al 


When a heat source such as a canister of radioactive waste is 
buried in a saturated soil the temperature changes that occur will 
cause the pore water to expand a greater amount than the voids of 
the soil. The temperature change will thus usually be accompanied 
by an increase in pore pressure. If the soil is sufficiently permeable 
these pore pressures will dissipate. This paper develops an analytic 
solution for the fundamental problem of a point heat source buried 
deep in a saturated soil. 


17016 (PNL-SA—12498) Ultrasonic dispersion of soils 
for routine particle size analysis: recommended procedures. 
Heller, P.R.; Hayden, R.E.; Gee, G.W. (Pacific Northwest 
Labs., Richland, WA (USA)). Nov 1984. Contract AC06- 
76RL01830. 19p. (CONF-8411144—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85005530. 

From Annual American Society of Agronomy meeting; Las 
Vegas, NV, USA (26 Nov 1984). 

Ultrasonic techniques were found to be more effective than 
standard mechanical techniques to disperse soils for routine parti- 
cle-size analysis (i.e., using a dispersing agent and mechanical 
mixing). Soil samples were tested using an ultrasonic homogenizer 
at various power outputs. The samples varied widely in texture and 
mineralogy, and included sands, silts, clays, volcanic soils, and soils 
high in organic matter. A combination of chemical and ultrasonic 
dispersion techniques were used in all tests. Hydrometer techniques 
were used for particle-size analysis. For most materials tested, clay 
percentage values indicated that ultrasonic dispersion was more 
complete than mechanical dispersion. Soils high in volcanic ash or 
iron oxides showed 10 to 20 wt % more clay when using ultrasonic 
mixing rather than mechanical mixing. The recommended proce- 
dure requires ultrasonic dispersion of a 20- to 40-g sample for 15 
min at 300 W with a 1.9-cm-diameter ultrasonic homogenizer. 12 
references, 5 figures, 1 table. 


17017 Colony density and activity times of the ant Cam- 
ponotus semitestaceus (hymenoptera:formicidae) in a shrub 
steppe community. Gano, K.A.; Rogers, L.E. (Pacific North- 
west Lab., Richland, WA). Annals of the Entomological Soci- 
ety of America; 76: No. 6, 958-963(Nov 1983). Contract 
AC06-76RL01830. 

Colony densities and above-ground activity periods were de- 
termined for Camponotus semitestaceus colonies within a shrub- 
steppe community. Colony densities (x +/- SD) averaged 0.088 
+/- 0.032 per m? and 0.048 +/- 0.028 per m? on two sagebrush- 
bunchgrass sites and 0.028 +/- 0.028 per m? on a burned site. Sev- 
enty-five percent of the nest entrances were located alongside the 
stems of sagebrush, indicating a preference for these microhabitats 
as nest locations. Above-ground activity times were determined by 
using time lapse photography. Activity commenced shortly after 
sunset, when light intensities dropped to 2.5 to 1.0 foot-candles (ca. 
27 to 11 lux) and terminated just before sunrise. Light intensity ap- 
pears to be the primary cue for controlling above-ground activity 
periods of this species, but temperature also appears to be an impor- 
tant factor. When soil surface temperatures drop to 1.7 to 3.9°C, all 
above-ground activity ceases, irrespective of light intensity. 19 ref- 
erences, 3 figures, 2 tables. 
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17018 Pollen morphology and plant taxonomy of red oaks 
in eastern North America. Solomon, A.M. (Oak Ridge Na- 
tional Lab., TN). American Journal of Botany; 70: No. 4, 
495- -507(Apr 1983). Contract W-7405-ENG-26. 

Identification of Quercus (oak) pollen taxa could enhance 
Quaternary palynological interpretations from eastern North Amer- 
ica. A first step is to determine a morphological and taxonomic 
basis for such identifications. Scanning electron microscopy was 
utilized to examine exine-surface features of 266 specimens repre- 
senting 21 red oak (subgen. Erythrobalanus) species from eastern 
North America, and two intermediate oak (subgen. Protobalanus) 
species from the desert southwest. Twenty pollen morphological 
characteristics defined previously were tabulated for each of 324 
pollen grains. The data were subjected to cluster analyses. Cluster 
diagrams were compared with traditional oak systematics. Pollen 
morphology and plant taxonomy compared poorly with respect to 
series and species relationships among the red oaks, apparently due 
as much to high intraspecific and low interspecific variability in 
pollen-morphological characters as to the uncertain taxonomy of 
red oaks. Pollen morphology, however, does support the hypothe- 
sis of subgeneric oak evolution from intermediate oaks to the series 
Virentes of white oaks, and from more advanced white oaks to the 
red oak species. 19 references, 25 figures, 1 table. 


17019 Filtering the effects of competition from ring-width 
series. Blasing, T.J.; Duvick, D.N.; Cook, E.R. (Oak Ridge 
National Lab., TN). Tree-Ring Bulletin; 43: 19-30(1983) 
Contract W-7405-ENG-26. 

Spline functions were examined and compared with conven- 
tional polynomials for use in filtering nonclimatic variance from 
tree-ring width series. Both types of curve were fitted to ring-width 
series exhibiting particularly marked effects of competition and re- 
lease from competition with neighboring trees during the last 100 
years. Available climatic data from that interval were used to statis- 
tically evaluate the capabilities of each type of function for remov- 
ing nonclimatic effects and preserving the climatic signal. The re- 
sults suggest that both types of function can be used successfully 
for those purposes, though in the presence of extremely rapid 
changes in growth rate due to a sudden release from competition it 
may be necessary to divide the ring-width series into two segments 
and fit a separate curve to each segment. Tightly-fit polynomials 
seem to be about as effective as splines, but are less desirable from a 
computational point of view as, for example, when the magnitude 
of the (negative) exponents of the coefficients exceeds computer ca- 
pacity. Further, a spline function can be prescribed from its fre- 
quency-response characteristics, so it is possible to specify in ad- 
vance the extent to which it will filter out any potential climatic 
cycles. 


17020 Comparison of soil surface arthropod populations 
in conventional tillage, no-tillage and old field systems. Blum- 
berg, A.Y.; Crossley, D.A. Jr. (Univ. of Georgia, Athens). 

8: 247-253(1983). Contract AS09- 


Soil surface arthropod populations in conventional tillage 
(CT) and no-tillage (NT) sorghum and adjacent oil field (OF) were 
compared using pitfall trap captures. Overall diversity (H) and simi- 
larity quotients (QS) between systems were calculated for each of 
seven 24-h sampling periods throughout the season. Diversity of the 
soil surface arthropods was greater in NT than either CT or OF. 
Although each system was distinct (any two of the systems had less 
than 30% of their species in common), NT was most similar to OF 
and least similar to CT during a period of drought and after head- 
ing of the sorghum. Percentages of individuals and species repre- 
sented by spiders were similar in NT (30 and 15%) and OF (22 and 
17%); percentages were substantially less in CT (11 and 8%). 
Yields (biomass of sorghum) in CT and NT were not significantly 
different despite the generally predicted higher pest populations in 
NT in the absence of insecticides. Leaf area grazed by insects was 
greater in CT (28%) than in NT (12%). 17 references, 3 figures. 


17021 Interspecific plant association effects on vesicular- 
arbuscular mycorrhiza occurrence in Atriplex confertifolia. 
Miller, R.M.; Moorman, T.B.; Schmidt, S.K. (Argonne Na- 
tional Lab., IL). New Phytologist; 95: 241-246(1983). 
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Earlier studies with the shrub Atriplex confertifolia (Cheno- 
podiaceae) suggested that the occurrence of mycotrophy was relat- 
ed to the community from which root samples were obtained; 
plants in disturbed areas were non-mycotrophic, while those grow- 
ing in native areas possessed infection. Upon closer examination 
when neighbouring plants were studied, the level of mycorrhizal in- 
fection of Atriplex confertifolia was found to be related to its inter- 
specific plant associations. When Atriplex confertifolia occurred 
solitarily, or in the presence of non-mycorrhizal A. gardneri, it was 
non-mycotrophic. However, when occurring near grasses or Arte- 
misia spinescens, it possessed mycorrhiza infection. What appeared 
to be a community effect for the occurrence of mycorrhiza is noth- 
ing more than an association effect in which level of infection is 
related to the degree of mycorrhizal host plant cover. In disturbed 
communities little chance occurs for encountering a neighbouring 
mycorrhizal plant, while native plant communities are composed 
primarily of mycorrhizal counterparts. 22 references, 1 figure, 3 
tables. 


17022 Summer food habits of juvenile Arctic foxes in 
northern Alaska. Garrott, R.A.; Eberhardt, L.E.; Hanson, 
W.C. (Los Alamos National Lab., NM). Journal of Wildlife 
Management; 47: No. 2, 540-545(1983). Contract W-7405- 
ENG-36;A.C06-76RL01830. 

The absence of garbage in fox scats collected in the Colville 
Delta area was expected because garbage was unavailable to these 
foxes. Foxes from Prudhoe Bay, however, had access to quantities 
of garbage as a result of petroleum development activities. Most oc- 
cupied dens in the Prudhoe Bay area were littered with garbage. 
Telemetry investigations conducted in conjunction with our study 
of food habits indicated that foxes frequented areas of human activi- 
ty to solicit handouts and forage garbage disposal sites. The reason 
for the low occurrence of garbage in Prudhoe Bay scats is undoubt- 
edly related to the lack of undigestible matter in most forms of gar- 
bage. The small number of scats that were classified as containing 
garbage typically contained only packaging materials associated 
with processed food such as plastic wrap and aluminum foil. The 
highly digestible nature of most forms of garbage made it impossi- 
ble to quantify its importance in the diet of foxes. Prudhoe Bay 
foxes undoubtedly use garbage; however, the diversity and abun- 
dance of natural prey in the scat indicates that these foxes only sup- 
plement their summer diet with garbage. Dependence on this food 
resource may increase during the winter when foxes must rely 
almost exclusively on the fluctuating lemming poulations for suste- 
nance. 11 references, 2 tables. 


17023 Arctic fox den identification and characteristics in 
northern Alaska. Garrott, R.A.; Eberhardt, L.E.; Hanson, 
W.C. (Los Alamos National Lab., NM). Canadian Journal 
of Zoology; 61: No. 2, 423-426(1983). Contract W-7405- 
ENG-26;AC06-76RL01830. 

Aerial surveys were an efficient and accurate means of locat- 
ing Arctic fox dens in northern Alaska, but some error was intro- 
duced through the misidentification of Arctic ground squirrel dens. 
Forty-two Arctic fox dens were identified within the 1700-km? 
study area. Den sites were generally large, with complex burrow 
systems and possessed a distinctive plant community characterized 
by grasses and forbs, while adjacent areas were dominated by 
Dryas, lichens, and Carex. Since Arctic fox den sites are important 
for reproduction, established dens should be identified and protect- 
ed before major human activities are initiated in undisturbed areas 
in order to reduce the impacts of resource development on this spe- 
cies. 


17024 Effects of acidification on soil microbes, including 
decomposition processes. Johnson, D.W.; Shriner, D.S. (Oak 
Ridge National Lab., TN). pp 601-606 of Effects of acid 
precipitation on terrestrial ecosystems. Hutchinson, T.C.; 
Havas, M. (eds.). New York, NY, USA; Plenum Press 
(1980). (CONF-780573—). 

From NATO institute on acid rain effects; Toronto, Canada 
(22 — 

paper contains descriptions of symposium papers and 

discussions on the effects of soil acidification on soil microorga- 
nisms and the decomposition processes of which they are part. The 
implications of these kinds of changes and their relationship to acid 
precipitation are discussed. 
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REFER ALSO TO CITATION(S) 15589, 15595, 15740, 16342, 16348, 16349, 
16350, 16474, 16498, 16981, 16991, 17001, 17174 


17025 (CONF-8410225—1) Leaching of PAH from indus- 
trial wastes with municipal waste leachate. Maskarinec, M.P.; 
Francis, C.W.; Goyert, J.C.; Tomkins, B.A. (Oak Ridge Na- 
— Lab., TN (USA); Science Applications International 

a. Oak Ridge, TN (USA)). 1984. Contract ACO05- 
840OR21400. 14p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE85005267. 

From 9. international symposiuum on polynuclear aromatic 
hydrocarbons; Columbus, OH, USA (30 Oct 1984). 

Experimental data have been gathered which allows the 
study of PAH mobility in municipal waste leachate. A method of 
sample collection has been developed which permits sample collec- 
tion and compositing without adsorptive or volatilization losses. 
Maximum concentrations of the PAH were shown to be consider- 
ably higher in municipal waste leachate samples than would be pre- 
dicted simply from considerations of aqueous solubility. Mass bal- 
ance studies indicated that the character of the waste matrix was 
the determining factor in the time required for the total depletion 
of the PAHs from the waste. 3 references, 4 figures, 4 tables. 


17026 (PB—85-117067/XAB) Field studies of liner-in- 
stallation methods at landfills and surface impoundments. 
Final report, July 1979-July 1983. Shultz, D.W. (Southwest 
Research Inst., San Antonio, TX (USA)). Nov 1984. 69p. 
NTIS, PC A04/MF AOl1. 

This study investigates procedures for subgrade preparation 
and liner placement during the construction of lined surface im- 
poundments and landfills. Lining materials studied include admixes, 
soils and clays, sprayed-on membranes, and polymeric membranes. 
Objectives of the study were to identify methods and equipment 
used for subgrade preparation and liner installation, and to compare 
industry recommended procedures with actual practice. The study 
also identifies special problems that can be avoided by following 
proper placement procedures. Emphasis is given to polymeric 
membrane liners because most liners currently being installed are of 
that type. 


17027 Trace elements in tree rings: evidence of recent 
and historical air pollution. Bates, C.F. III; McLaughlin, 
S.B. (Oak Ridge National Lab., TN). Science (Washington, 
D.C.); 224: 494-497(4 May 1984). 

Annual growth rings from short-leaf pine trees in the Great 
Smoky Mountains National Park show suppressed growth and in- 
creased iron content between 1863 and 1912, a period of smelting 
activity and large sulfur dioxide releases at Copperhill, Tennessee, 
88 kilometers upwind. Similar growth suppression and increases of 
iron and other metals were found in rings formed in the past 20 to 
25 years, a period when regional fossil fuel combustion emissions 
increased about 200 percent. Metals concentrations in phloem and 
cambium are high, but whether they exceed toxic thresholds for 
these tissues is not known. 


17028 Mobility and retention of heavy metals in sandy 
soils, Miller, W.P.; McFee, W.W.; Kelly, J.M. (Univ. of 
Georgia, Athens). Journal of Environmental Quality; 12: No. 
4, 579-584(Oct-Dec 1983). 

The sandy soils of industrialized northwestern Indiana are 
contaminated with aerially deposited C, Zn, Cu, and Pb, which are 
retained largely in the upper 5 cm of soil. To evaluate the leaching 
of these metals, intact soil cores of the Oakville (Typic Udipsam- 
ment) series sampled from forested sites in this area were leached in 
the laboratory with acidified or metal-containing solutions corre- 
sponding to 1 or 10 y of simulated rainfall. Metals in the leachate 
were below detection limits, and analyses of core sections showed 
that the applied Cd, Zn, Cu, and Pb were concentrated in the litter 
layer and top 2.5 cm of soil. Adsorption experiments performed on 
0- to 2.5 cm samples of Oakville soil containing initial levels of 5 
pg Cd, 1000 pg Zn, 100 pg Cu, and 200 pg Pb/g soil demonstrated 
that these soils could retain up to twice the amounts of metals ini- 
tially present. A similar soil with lower pH and less organic matter 
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adsorbed less of all the metals, while showing higher retention of 
Cu and Pb compared with Cd and Zn. Sequential extraction of the 
sorbed metals showed that chelation by organic matter (NasP2O:- 
extractable) and surface reaction with carbonates and/or Fe oxides 
(EDTA-extractable) were the most likely retentional mechanisms in 
the Oakville soil although adsorption on cation exchange sites was 
observed for Cd and Zn at high loading rates. 


17029 Polycyclic aromatic hydrocarbons (PAH's) in the 
terrestrial environment - a review. Edwards, N.T. (Oak 
Ridge National Lab., TN). Journal of Environmental Quality; 
= o. 4, 427-441(Oct-Dec 1983). Contract W-7405-ENG- 

This review, while touching on sources of polycyclic aro- 
matic hydrocarbons (PAH's) and their degradation, emphasizes re- 
search that addresses their fate in the terrestrial environment. En- 
dogenous PAH'’s are due to plant synthesis, forest and prairie fires, 
volcanoes, etc. Anthropogenic sources are primarily from fossil fuel 
burning. Reported BaP concentrations in air of nonurban areas of 
the United States ranged from 0.01 to 1.9 g/m‘ concentrations in 
urban areas ranged from 0.1 to 61.0 ug/m* Concentrations of BaP 
in soil may typically reach 1000 pg/kg, and values exceeding 
100,000 pg/kg have been reported near known sources. Typically, 
concentrations for total PAH’s (usually the sum of 5 to 20 PAH’s) 
exceed BaP concentrations by at least one order of magnitude. Re- 
ported BaP concentrations in vegetation ranged from 0.1 to 150 
pg/kg. Concentrations in vegetation were generally less than those 
in soil where the plants were growing. Laboratory experiments 
demonstrated that plants can concentrate PAH’s above those found 
in their environment. Controlled experiments with a few PAH’s 
demonstrated uptake by both leaves and roots and subsequent trans- 
location to other plant parts. There is some evidence that plants can 
catabolize PAH’s, but metabolic pathways have not been defined 
well. 81 references, 4 tables. 


17030 Polycyclic aromatic hydrocarbons (PAH’s) in the 
terrestrial environment: a review. Edwards, N.T. (Oak Ridge 
National Lab., TN). Journal of Environmental Quality; 12: 
No. 4, 427-441(Oct-Dec 1983). Contract W-7405-ENG-26. 

This review, while touching on sources of polycyclic aro- 
matic hydrocarbons (PAH’s) and their degradation, emphasizes re- 
search that addresses their fate in the terrestrial environment. Typi- 
cal endogenous concentrations of PAH’s in soil and vegetation 
range from 1 to 10 pg/kg and from 10 to 20 pg/kg, respectively. 
Endogenous PAH’s are due to plant synthesis, forest and prairie 
fires, volcanoes, etc. Anthropogenic sources are primarily from 
fossil fuel burning. Estimated annual release of benzo(a)pyrene 
(BaP) from fossil fuel combustion is 4.6 x 10° kg. Concentrations of 
PAHs in air, soil, and vegetation vary with distances from known 
sources. Reported BaP concentrations in air of nonurban areas of 
the United States ranged from 0.01 to 1.9 »g/m*% concentrations in 
urban areas ranged from 0.1 to 61.0 pg/m*. Concentrations of BaP 
in soil may typically reach 1000 pg/kg, and values exceeding 
100,000 pg/kg have been reported near known sources. Typically, 
concentrations for total PAH’s (usually the sum of 5 to 20 PAH’s) 
exceed BaP concentrations by at least one order of magnitude. The 
maximum PAH concentration in vegetation growing near a known 
source was 25,000 pg/kg, but values more typically range from 20 
to 1000 g/kg. Reported BaP concentrations in vegetation ranged 
from 0.1 to 150 pg/kg. Concentrations in vegetation were generally 
less than those in soil where the plants were growing. Concentra- 
tion ratios (concentration in vegetation/concentration in soil) 
ranged from 0.0001 to 0.33 for BaP and from 0.001 to 0.18 for the 
sum of 17 PAH’s tested. However, laboratory experiments demon- 
strated that plants can concentrate PAH's above those found in 
their environment. Controlled experiments with a few PAH’s dem- 
onstrated uptake by both leaves and roots and subsequent transloca- 
tion to other plant parts. 81 references. 


17031 Atmospheric sulfur deposition, neutralization, and 
ion leaching in two deciduous forest Richter, 
D.D.; Johnson, D.W.; Todd, D.E. (Oak Ridge National 
Lab., TN). Journal of Environmental Quality; 12: No. 2, 263- 
270(Apr-Jun 1983). Contract W-7405-ENG-26. 

In the 1981 water year, bulk precipitation was primarily a 
solution of dilute H2SQ., and SO,” was the dominant anion in 
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throughfall and soil leachates in two eastern Tennessee deciduous 
forests. Ecosystem inputs of SOQ,*, which included dry deposition 
of forest canopies, many have been up to 40% greater than input 
estimates based on atmospheric deposition sampling in open areas. 
Volume-weighted mean annual pH of bulk precipitation was 4.3; of 
throughfall 4.8; and of leachates from O2, Al, and B21 soil hori- 
zons about 6.0. At both sites, strong acids in precipitation were 
largely neutralized prior to rain-water's infiltration into mineral soil. 
Base cations that exchanged with H* (hydrogen ions) in acid pre- 
cipitation were almost entirely supplied by forest canopies and litter 
layers, and did not come directly from exchangeable mineral soil 
pools. Annual fluxes of HCOs~ alkalinity from B21 horizons, about 
0.42 and 0.51 kmol (-) ha~! (keq ha™*) at the two sites, indicated 
that the natural H* input from the partial ionization of HxCOs was 
of similar magnitude to H* input in bulk precipitation in 1981 [0.60 
kmol(+)ha~*]. However, even in these infertile soils with low 
cation exchange capacities (CEC) [< 7.2 cmol (NH,*) kg™! (meq/ 
100 g) in surface 50- or 80-cm soil], exchangeable bases were more 
than two orders of magnitude greater than annual H* input in bulk 
precipitation, and represented a substantial reserve for base cations 
in canopies and litter layers that exchanged with H* in acid rain. 
Furthermore, inputs of H* from acid precipitation were equal to 
about 0.4% of the base cations that are biologically cycling and im- 
mediately available in these ecosystems. 51 references, 4 figures, 3 
tables. 


17032 Site susceptibility to leaching by H2SQ, in acid 
rainfall. Johnson, D.W. (Oak Ridge National Lab., TN). pp 
525-535 of Effects of acid precipitation on terrestrial ecosys- 
tems. Hutchinson, T.C.; Havas, M. (eds.). New York, NY, 
USA; Plenum Press (1980). (CONF- 780573—). Contract w- 
7405-ENG-26. 

From NATO institute on acid rain effects; Toronto, Canada 
(22 May 1978). 

The factors affecting sulfate mobility in soils are discussed in 
relation to soil properties. The effects of atmospheric sulfuric acid 
inputs of forest soil leaching are evaluated from the perspective of 
the mobility of the sulfate anion. 26 references, 3 figures, 3 tables. 
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REFER ALSO TO CITATION(S) 16223, 16960, 17011, 17012, 17013, 17056, 
17159, 17159 


17033 (EPRI-NP—3840) Environmental radiation doses 
from difficult-to-measure nuclides. Final report. Voilleque, 
P.G. (Science Applications International Corp., Rockville, 
MD (USA). Nuclear Environmental Services Div.). Jan 
1985. 124p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303 $14.50. File Number T185920187. 

Radionuclides are classified as difficult-to-measure (DTM) 
because their decay does not release gamma-rays of adequate 
energy and/or sufficient abundance to permit activity determina- 
tions using normal gamma spectrometry capabilities. The purposes 
of this study were to identify the DTM radionuclides that are 
presnt but not routinely measured at nuclear generating stations, to 
identify the DTM radionuclides potentially important for compli- 
ance with environmental dose guidelines, and to identify the princi- 
pal factors that affect the environmental doses from these nuclides. 
The DTM radionuclides present in a reference 3000-MWt nuclear 
generating station, their modes of decay, and chemical properties 
that could affect their release to the environment were examined. 
Study of effluent monitoring reports and a survey of generating sta- 
tions identified the DTM radionuclides that are not routinely meas- 
ured. Release fractions for DTM radionuclides were estimated 
using results from measurements of those radionuclides and their 
analogs. Radiation doses from unit release of the DTM radionu- 
clides in gaseous or liquid effluents were computed for each path- 
way in a defined reference environment. Doses due to release from 
a reference plant into the reference environment were estimated 
and the relative importance of the DTM radionuclides for compli- 
ance with environmental dose guidelines was assessed. A procedure 
was developed that uses the results of this study to estimate doses 
due to releases of the DTM radionuclides from planned or operat- 
ing generating stations at actual sites. Measurement techniques for 
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DTM radionuclides are described. The use of correlations between 
DTM radionuclides and readily measured analogs to estimate re- 
leases is discussed. 9 references, 22 tables. 


17034 (NUREG—1103) Contaminated Mexican steel in- 
cident. (Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Quality Assurance, Safeguards and Inspec- 
tion Programs). Jan 1985. 8ip. NTIS, PC AO5/MF AOI - 
GPO* $4.50. File Number T185900567. 

This report documents the circumstances contributing to the 
inadvertent melting of cobalt 60 (Co-60) contaminated scrap metal 
in two Mexican steel foundries and the subsequent distribution of 
contaminated steel products into the United States. The report ad- 
dresses mainly those actions taken by US Federal and state agencies 
to protect the US population from radiation risks associated with 
the incident. Mexico had much more serious radiation exposure and 
contamination problems to manage. The United States Government 
maintained a standing offer to provide technical and medical assist- 
ance to the Mexican Government. The report covers the tracing of 
the source to its origin, response actions to recover radioactive 
steel in the United States, and return of the contaminated materials 
to Mexico. The incident resulted in significant radiation exposures 
within Mexico, but no known significant exposure within the 
United States. Response to the incident required the combined ef- 
forts of the Nuclear Regulatory Commission (NRC), Department of 
Energy, Department of Transportation, Department of State, and 
US Customs Service (Department of Treasury) personnel at the 
Federal level and representatives of all 50 State Radiation Control 
Programs and, in some instances, local and county government per- 
sonnel. The response also required a diplomatic interface with the 
Mexican Government and cooperation of numerous commercial es- 
tablishments and members of the general public. The report de- 
scribes the factual information associated with the event and may 
serve as information for subsequent recommendations and actions 
by the NRC. 8 figures. 


17035 Radionuclide sorption on low-exchange capacity 
Hanford site soils. Routson, R.C.; Barney, G.S.; Smith, 
R.M. (Rockwell Hanford Operations, Richland, WA). Com- 
munications in Soil Science and Plant Analysis; 15: No. 4, 
375-400(1984). Contract AC06-77RL01030. 

Trace Distribution Coefficients (Kd values) for 1°*Cs, ®Sr, 
and Co sorption were found to be a function of sediment type 
(soil type) and of the solution concentration of macroions including 
NA*, K*, and Ca*? over wide macroion concentration ranges. 
These Kd value functions are required as input sorption parameters 
to a mass transport model. Four methods were evaluated for meas- 
uring the Kd value macroion functional relationships for each sedi- 
ment type. Precision, bias, and cost effectiveness were compared 
for choosing a preferred method. The prefered method, an empiri- 
cal-statistical method (Box-Behnken method), was found to be as 
precise and unbiased as the other methods and the most cost effec- 
tive. 12 references, 7 figures, 10 tables. 


17036 Mobility of radionuclides in soil, Gee, G.W.; Rai, 
D.; Serne, R.J. (Pacific Northwest Lab., Richland, WA). pp 
203-227 of Chemical mobility and reactivity on soil systems. 
Madison, WI, USA; ASA, SSSA (1983). 

Recent public interest in nuclear power production and 
waste disposal has led to increased awareness and concern about 
the biological hazards of radionuclide cycling in soil. Various ra- 
dionuclides found in soils are shown and can be seen to originate 
from numerous sources including: radioisotopes formed during 
earth genesis, cosmic irradiation, fallout from atmospheric testing, 
uranium mill tailings, phosphate mill wastes, nuclear and coal fired 
power plants, defense activities, medical, industrial and research 
use. The objectives of this review are to summarize the factors that 
affect radionuclide mobility in soil, including adsorption-desorption, 
precipitation-dissolution reactions for liquid phase radionuclides as 
well as the transport of gaseous radionuclides in soils. Areas where 
more information is needed are also discussed. The mobility of se- 
lected radionuclides including isotopes of Sr, Cs, Co, Tc, I, Se, Pu, 
Am, Np, and Rn are discussed in additional detail. Two brief exam- 
ples of waste management systems to control radionuclide mobility 
are presented. 
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17037 Plutonium-resistant fungi and actinomycetes in 
soil. II. Alteration of plutonium form. Robinson, A.V.; Wil- 
dung, R.E.; Garland, T.R.; Drucker, H. (Battelle, Pacific 
Northwest Labs, Richland, WA). Agron Abstr; : 
124(1975). 

To determine if the form of soluble (< 0.01) **°Pu (IV), 
initially present as a DTPA complex, was altered during enrich- 
ments to isolate Pu-resistant microorganisms from soil, microbial 
cells and exocellular media were chemically characterized using Se- 
phadex and thin-layer chromatographic (TLC) techniques and thin- 
layer electrophoresis (TLE). TLC and TLE were applied using 
various conditions of pH (pH 3.3, 6.6, 8.6), solvent composition 
(range in polarities) and support type (silica gel, cellulose, alumina). 
Autoradiography was employed to visualize the position of Pu on 
the chromatograms. The presence of Pu-containing compounds 
with TLC and TLE characteristics different than Pu-DTPA was 
ascertained in a tertiary enrichment culture containing 100 wg Pu/ 
ml. The Pu compounds differed in R/sub F/, charge and stability 
at room temperatures. Thus, it appears likely that alteration of Pu 
form occurred during growth of Pu-resistant soil microorganisms. 


5105 Site Resource And Use Studies 
REFER ALSO TO CITATION(S) 15779, 15787, 17240 


17038 (FWS/OBS—84/20) Distribution and abundance 
of the forest birds of Guam: results of a 1981 survey. Engbr- 
ing, J.; Ramsey, F.L. (Fish and Wildlife Service, Honolulu, 
HI (USA); Oregon State Univ., Corvallis (USA). Dept. of 
Statistics). Sep 1984. 65p. NTIS, PC A04/MF AOl. File 
Number TI85901110. 

A cooperative survey of the forest birds of Guam was con- 
ducted in 1981 by the Division of Aquatic and Wildlife Resource, 
Territory of Guam, and the US Fish and Wildlife Service. This 
survey represents the first systematic and comprehensive effort to 
obtain baseline data on the distribution and abundance of Guam’s 
avifauna. The results of the 1981 survey and historical records doc- 
ument the advanced state of decline in avian distribution, densities, 
and population sizes, and are used to identify the key habitats for 
Guam's native birds. Possible causes of the decline such as disease, 
introduced predators, pesticides, and habitat loss, are discussed and 
recommendations for future studies are made. 37 references, 4 fig- 
ures, 25 tables. 
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REFER ALSO TO CITATION(S) 15692, 16346 


17039 (FWS/OBS—82/06) Ecology of the Pamlico 
River, North Carolina: an estuarine profile. Copeland, B.J.; 
Hodson, R.G.; Riggs, S.R. (North Carolina State Univ., Ra- 
leigh (USA). Dept. of Zoology; East Carolina Univ., 
Greenville, NC (USA). Dept. of Geology). Apr 1984. 99p. 
NTIS, PC A05/MF A0O1. File Number T1I85900649. 

The Pamlico River Estuary in eastern North Carolina is a 
continuation of the freshwater Tar River and a major tributary to 
Pamlico Sound, the primary estuarine fishing ground of the State. 
Water circulation in the estuary is dominated by wind and freshwa- 
ter inflow. Water salinities range from oligohaline in the upper 
reaches of the river to mesohaline in most of the lower estuary. 
Summer water stratification and deoxygenation of bottom waters is 
a commonly occurring phenomenon. The Pamlico River Estuary is 
a phytoplankton-based system, supplemented by detrital inputs. 
Phytoplankton concentrations peak in the spring with a dinoflagel- 
late bloom. Three distinct macrobenthic assemblages dominated by 
mollusks and annelids occur in shallow water along the salinity gra- 
dient. The estuary serves as an important nursery ground for the 
postlarvae and juveniles of a number of migratory fish species as 
well as shrimp and blue crabs. These organisms exhibit marked sea- 
sonality in their occurrence, governed by a combination of tribu- 
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tary inflows, water temperatures, and water circulation. The Pam- 
lico River Estuary supports a productive fishery in both the river 
and the Pamlico Sound. Impacts of large-scale drainage activities 
and nutrient inputs on this fishery are among the issues facing man- 
agers of the estuary. 108 references, 69 figures, 26 tables. 


17040 (FWS/OBS—82/11.22) Species profiles: life histo- 
ries and environmental requirements of coastal fish and inver- 
tebrates (North Atlantic). Atlantic salmon. Danie, D.S.; 
Trial, J.G.; Stanley, J.G. (Maine Univ., Orono (USA). 
Maine Cooperative Fishery Research Unit). Jul 1984. 21p. 
NTIS, PC A02/MF AO1. File Number TI85900637. 

Atlantic salmon are a highly prized sport fish and their flesh 
is gourmet table fare. Once abundant in New England's coastal 
rivers, they are only now being restored to portions of their origi- 
nal habitat. Populations declined following development of indus- 
tries along rivers and commercial fisheries in estuaries. Atlantic 
salmon are anadromous. Spawning, embryo development and 
growth of young fish occur in freshwater streams and rivers. Juve- 
nile survival is highest in clear, cool (<27°C), well oxygenated 
(dissolved oxygen = 5 mg/1) streams. Following smoltification, a 
physiological change enabling entry into salt water, fish migrate 
downstream and then to oceanic feeding grounds near Greenland, 
where they grow rapidly. Sexually mature fish return to their natal 
rivers to spawn. Migration into estuaries and lower reaches of 
rivers begins 7 months before the October-November spawning 
period. Migrating adults require dissolved oxygen concentrations 
greater than 6 mg/1 for successful upstream movement. Because ju- 
veniles migrate through the coastal zone in spring and adults in 
summer and fall the species is especially vulnerable to the conse- 
quences of coastal development. 75 references, 7 figures, 3 tables. 


17041 (FWS/OBS—82/11.23) Species profiles: life histo- 
ries and environmental requirements of coastal fishes and in- 
vertebrates (North Atlantic) - American oyster. Sellers, M.A.; 
Stanley, J.G. (Maine Univ., Walpole (USA). Ira C. Darling 
Center for Research, Teaching, and Service; Maine Univ., 
Orono (USA). Maine Cooperative Fishery Research Unit). 
Jul 1984. 23p. NTIS, PC A02/MF AOl. File Number 
T185900605. 

The American oyster, Crassostrea virginica, is an important 
commercial and mariculture species. Spawning occurs repeatedly 
during warmer months with millions of eggs released. Embryos and 
larvae are carried by currents throughout the estuaries and oceanic 
bays where they occur. The few surviving larvae cement them- 
selves to a solid object, where they remain for the remainder of 
life. Unable to move, they must tolerate changes in the environment 
that range from -1.7° to 49°C, 5 to 30 ppt salinity, and clear or 
muddy water. 88 references, 2 figures, 1 table. 


17042 (FWS/OBS—82/11.25) Species profiles: life histo- 
ries and environmental requirements of coastal fishes and in- 
vertebrates (South Atlantic) - Atlantic sturgeon. Van Den 
Avyle, M.J. (Georgia Univ., Athens (USA). School of 
Forest Resources). Jul 1984. 26p. NTIS, PC A03/MF AO1. 
File Number T185900638. 

The Atlantic sturgeon, Acipenser oxyrhynchus oxyrhynchus, 
is an anadromous species that occupies rivers, estuaries, and near- 
shore waters along the entire Atlantic coast of the United States. 
The species once supported significant commercial fisheries 
throughout its range, but stocks have declined because of overfish- 
ing, deterioration of water quality, and damming of rivers. Atlantic 
sturgeon spawn in rivers and the young remain in freshwater for 
several years prior to emigration to the ocean. Little is known 
about spawning areas and associated environmental factors. Fe- 
males typically do not mature until age X and the age at first 
spawning ranges from 5 to 13 years for males and 7 to 19 years for 
females. Longevity may frequently exceed 25 years. Immature and 
adult sturgeons are bottom feeders and consume a variety of mol- 
lusks, crustaceans, worms, and other small bottom-dwelling inverte- 
brates and fishes. Little is know about competitors, predators, or ef- 
fects of environmental factors on recruitment. The long period re- 
quired to reach maturity, possibly irregular spawning thereafter, 
and prolonged reliance on river systems make juvenile and adult 
Atlantic sturgeon highly susceptible to habitat alterations, pollution, 
and over exploitation. 49 references, 2 figures, 4 tables. 


52 ENVIRONMENTAL SCIENCES, AQUATIC 
5201 Basic Studies 


17043 Photoadaptation in marine phytoplankton: changes 
in spectral absorption and excitation of ll a fluores- 
cence. Neori, A.; Holm-Hansen, O.; Mitchell, B.G.; Kiefer, 
D.A. (Univ. of California, La Jolla). Plant "Physiology; 76: 
No. 2, 518-524(Oct 1984). Contract AM03-76SF00010. 

The optical properties of marine phytoplankton were exam- 
ined by measuring the absorption spectra and fluorescence excita- 
tion spectra of chlorophyll a for natural marine particles collected 
on glass fiber filters. Samples were collected at different depths 
from stations in temperate waters of the Southern California Bight 
and in polar waters of the Scotia and Ross Seas. At all stations, 
phytoplankton fluorescence excitation and absorption spectra 
changed systematically with depth and vertical stability of the 
water columns. In samples from deeper waters, both absorption and 
chlorophyll a fluorescence excitation spectra showed enhancement 
in the blue-to-green portion of the spectrum (470-560 nm) relative 
to that at 440 nm. Since similar changes in absorption and excita- 
tion were induced by incubating sea water samples at different light 
intensities, the changes in optical properties can be attributed to 
photoadaptation of the phytoplankton. The data indicate that in the 
natural populations studied, shade adaptation caused increases in 
the concentration of photosynthetic accessory pigments relative to 
chlorophyll a. These changes in cellular pigment composition were 
detectable within less than 1 day. Comparisons of absorption spec- 
tra with fluorescence excitation spectra indicate an apparent in- 
crease in the efficiency of sensitization of chlorophyll a fluores- 
cence in the blue and green spectral regions for low light popula- 
tions. 30 references, 6 figures. 


17044 Diel production and microheterotrophic utilization 
of dissolved free amino acids in waters off southern Califor- 
nia, Carlucci, A.F.; Craven, D.B.; Henrichs, S.M. (Univ. of 
California, La Jolla). Applied and Environmental Microbiolo- 
gy; 48: No. 1, 165-170(Jul 1984). Contract AT03-82ER60031. 

Diel patterns of dissolved free amino acid (DFAA) concen- 
tration and microheterotrophic utilization were examined in the 
spring and fall of 1981 in euphotic waters from the base of the 
mixed layer off the southern California coast. The average depths 
of the isotherms sampled were 19.2 m for spring and 9.0 for fall. 
Total DFAA levels were generally higher in the spring than in the 
fall, 18 to 66 nM and 14 to 20 nM, respectively. Two daily concen- 
tration maxima and minima were observed for total DFAAs as well 
as for most individual DFAAs. Maxima were usually measured in 
the mid-dark period and in the early afternoon; minima were a 
cally observed in early morning and late afternoon. Bacterial cell 
numbers reached maximal values near midnight in both seasons. 
The increases coincided with one of the total DFAA maxima. The 
second total DFAA maximum occurred in early to midafternoon, 
during the time of maximum photosynthetic carbon production and 
rapid dissolved amino acid utilization. Microbial metabolism (incor- 
poration plus respiration) of selected *H-amino acids was 2.7 to 4.1 
times greater during the daylight hours. DFAA turnover times, 
based on these metabolic measurements, ranged between 11 and 36 
h for the amino acids tested, and rates were 1.7 to 3.7 times faster 
in the daylight hours than at night. DFAA distributions were relat- 
ed to primary production and chlorophyll a concentrations. Amino 
acids were estimated to represent 9 to 45% of the total phytoplank- 
ton exudate. Microheterotrophic utilization or production of total 
protein amino acids was estimated as 3.6 pg of C liter™* day~* in 
spring and 1.9 yg of C liter~’ day~' in the fall. Assimilation effi- 
ciency for dissolved amino acids averaged 65% for marine micro- 
heterotrophs. 


17045 Externally forced barotropic circulation model for 
the New York Bight. Hopkins, T.S.; Dieterle, D.A. (Brook- 
haven National Lab., Upton, NY). Continental Shelf Re- 
search; 2: No. 1, 49-73(1983). Contract AC02-76CH00016. 
The sea level and the barotropic, frictional circulation re- 
sponse for the New York Bight are used to demonstrate the effects 
of external sea-level forcing, bathymetry, and variable friction. The 
governing equation is the steady, integrated vorticity equation and 
is computed by finite differencing over a curvilinear grid conform- 
ing to the 10- and 100-m isobaths and extending for 250 km along- 
shore. The bottom friction is expressed as related to the sea level 
through a bottom length parameter and a veer angle, both of which 
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are taken to increase shoreward. An additional bottom stress com- 
ponent, related to the surface stress, is determined for bottom 
depths less than the Ekman depth. The model is forced by different 
wind direction and the results are discussed. The circulations gener- 
ally conform to the observed mean flow patterns, but with several 
smaller-scale features. The strong bathymetric feature of the 
Hudson Shelf Valley causes a polarized up- and downvalley flow 
for winds with an eastward or westward component, respectively. 
Under mean westerly winds, there is a divergence in the shelf 
valley flow at about the 60-m isobath. The Apex gyre exisitng off 
the western tip of Long Island becomes more extensive for winds 
changing from northeast to southwest. Mean flow reversals (to the 
northeast) occur off both Long Island and New Jersey for wind di- 
rections changing counterclockwise from northwest to southeast 
and from west to east, respectively. Southeastward transport over 
the outer New Jersey shelf tends to be enhanced by wind and ex- 
ternal sea-level conditions. 34 references, 14 figures, 1 table. 


5202 Chemicals Monitoring And Transport 


ALSO TO CITATION(S) 16342, 16343, 16346, 16348, 16473, 16498, 
16951, 16981, 16991, 17026, 17053, 17057, 17082, 17174, 17206 


(CONF-840568—, pp 5.1-5.18) Importance of or- 
ganic debris in salmonid habitat within the stream and marine 
continuum. Cederholm, C.J.; Grette, G.; Terich, T. (Wash- 
i m State t. of Natural Resources, Olympia). 1984. 

S, PC Al4/MF AO1. File Number DE85001416. 
From Pacific Northwest bioenergy systems policies and ap- 
plications seminar; Portland, OR, USA (10 May 1984). 

The physical and biological characteristics of aquatic ecosys- 
tems have evolved over thousands of years in response to persis- 
tant, heavy loadings of organic debris. The physical and biological 
importance of organic debris in stream habitats is now confirmed, 
although in the past it was generally overlooked. The importance 
of woody debris also extends to estuaries and coastal shorelines. In 
these days of high energy costs, logging and log salvage operations 
are becoming increasingly efficient in terms of utilizing forest resi- 
dues. The push to manage every acre of forest land for fibre pro- 
duction and the emphasis placed on high utilization forestry prac- 
tices has resulted in lowered aquatic habitat quality. The purpose of 
this paper is to briefly point out the physical and biological role of 
organic debris, and its importance in stable, prodictive salmonid 
habitats. 42 references. 


17047 (DOE/EV/70040—20) Geochemistry of polycyclic 
aromatic hydrocarbons in Columbia River and Washington 
coastal sediments. Prahl, F.G. (Washington Univ., Seattle 
(USA)). 20 Jan 1982. Contract AT06-75EV 70040. 244p. 
NTIS, PC All/MF AOl1; 1; GPO Dep. File Number 
DE85007203. 

A field investigation was conducted to determine the origins, 
dispersal pathways and fates of polycyclic aromatic hydrocarbons 
(PAH) in a river-influenced coastal marine environment. Complete 
PAH characterizations were combined with analyses of aliphatic 
hydrocarbons, organic carbon and nitrogen, lignin, lead-210 and 
several other parameters to clarify the geochemistry of this class of 
compounds in the Columbia River basin and the southern Washing- 
ton continental shelf and slope. 94 references, 18 figures, 24 tables. 


17048 ee Polycyclic aromatic hydro- 


carbons in Washington coastal sediments: an evaluation of at- 
mospheric and riverine routes of introduction. Prahl, F.G.; 

Crecelius, E.; Carpenter, R. (Washington Univ., ‘Seattle 
(USA). School of Oceanography). 1983. Contract ATO06- 
75EV70040. 3ip. NTIS, PC A03/MF A0l1; 1; GPO Dep. 
File Number DE85006782. 

Polycyclic aromatic hydrocarbon (PAH) compositions of at- 
mospheric particulate material (APM) collected from three loca- 
tions in western Washington state and riverine suspended particu- 
late material (SPM) collected near the mouth of the olumbia River 
are characterized monthly over a one-year period. APM mixtures 
are dominated by PAH of combustion origin with minor levels of 
the resin acid-derived PAH, retene, often present. contain compara- 
ble levels of individual combustion PAH, retene, and perylene. At- 
mospheric and riverine contributions of individual PAH to the 
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Washington coastal environment are estimated from this composi- 
tional data and other ancillary information. Comparison of these es- 
timates with respective PAH accumulation rates measured in lead- 
210 dated coastal sediments shows that (1) > 30% of all the com- 
bustion PAH, retene and perylene in these sediments is supplied by 
SPM discharge from the Columbia River; (2) at most 10% of the 
combustion PAH is introduced to this region by direct atmospheric 
input. Prevailing southwesterly winds off the Washington coast 
prevent significant direct atmospheric transport of combustion 
PAH or retene from land to coastal waters and sediments. The Co- 
lumbia River provides the major input of all PAH. Atmospherically 
transportable PAH are removed by wet and dry deposition over 
land to soils and freshwaters of the river drainage basin, eroded and 
carried on river particulates and discharged along with other non- 
atmospherically transportable PAH such as perylene into the Wash- 
ington coastal environment as intrinsic chemical constituents of the 
Columbia River's suspended sediment load. 33 references, 3 figures, 
6 tables. 


17049 (INIS-mf—9419) Water Chemistry ‘83. New ana- 
lytical methods in water chemistry. Bilikova, A.; Hucko, P.; 
Lehocky, J.; Stankovic, V. (eds.). (Vyskumny Ustav Vod- 
neho Hospodarstva, Bratislava (Czechoslovakia)). 1983. ys 
(In Czech). (CONF-8311212—). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE85780577. 

From Water chemistry '83 - 20. seminar on new analytical 
methods in water chemistry; Bratislava, Czechoslovakia (9 Nov 
1983). 

: Items within the scope of EDB have been individually en- 
tered into the data base. 


17050 (PB—85-110013/XAB) Standardizing boom test 
procedures. Borst, M.; Lichte, H.W. (Mason and Hanger- 
Silas Mason Co., Inc., Leonardo, NJ (USA)). Sep 1984. 24p. 
NTIS, PC A02/MF AOl1. 

The OHMSETT Interagency Technical Committee (OTIC) 
sponsored a combined series of in-tank and open-water tests of five 
booms that cover a wide range of sizes and design parameters. The 
tests were conducted at the United States Environmental Protec- 
tion Agency's OHMSETT facility and in Sandy Hook Bay between 
November 1983 and May 1984. The in-tank tests measured the oil- 
holding performance of the boom; the open-water tests demonstrat- 
ed the wave conformance and survivability. The objective was a 
correlation between the two sets of data. There were five in-tank 
tests for each boom using a standardized test matrix for oil-holding 
ability. Wave conformance and endurance were observed under 
controlled conditions. The results of this testing compared favor- 
ably with past tests performed in the tank. The five booms were 
deployed in the bay from 14 to 27 days, depending on the weather, 
and were videotaped to document their approximate sea-state 
limits. The wave conformance of the 500-ft booms deployed in the 
bay was similar to the conformance of the 100-ft lengths used in the 
tank, but lack of conformance was more obvious in the bay tests. 
The in-tank endurance tests did not correlate as well as expected 
with the open-water testing. Additional testing to obtain both 
waveform and boom motion data is scheduled for the fall of 1984. 
These tests are designed to determine the minimum instrumentation 
and analysis needed to obtain acceptable measurements of boom re- 
sponse in irregular seas. 


17051 (PNL-SA—12277) Silver speciation in seawater: 
the importance of sulfide and organic complexes. Cowan, 
C.E.; Crecelius, E.A.; Jenne, E.A. (Pacific Northwest Labs., 
Richland, WA (USA)). Nov 1984. Contract AC06- 
76RL01830. 32p. (CONF-841210—13). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE85006540. 

From International chemical congress of Pacific Basin Socie- 
ty; Honolulu, HI, USA (16 Dec 1984). 

The effect of variations in pH, salinity, sulfide and dissolved 
organic carbon (DOC) concentrations on the speciation of dis- 
solved Ag were calculated using the MINTEQ geochemical model. 
Molecular-weight-averaged conditional equilibrium constants for 
natural Ag-organic complexes were estimated from the equilibrium 
constants for specific metal-organic complexes and the concentra- 
tion of the organic compounds, reported to be present in seawater, 
summed by principal functional group. These calculations show 





that the major Ag complexes in seawater are AgHS®, for S[-IT] 
concentrations above 0.01 pg L™', AgCl’, AgCh~, AgCls~ and 
AgCh®. If the AgCl° complex is the primary bioavailable or toxic 
chemical species as has been reported, the toxicity of silver will de- 
crease significantly with increased S[-II] concentration, pH, and 
with decreased salinity. Organically complexed silver was calculat- 
ed to represent <1% of the total dissolved Ag, which suggests that 
changes in Ag speciation previously attributed to DOC complexa- 
tion may actually be due to formation of S[-II] or sulfhydral com- 
plexes. 42 references, 6 figures, 5 tables. 

17052 Analysis of aqueous sediments. Ogugbuaja, V.O.; 
Schwarzer, R.R.; Wilson, B.L. (Texas Southern Univ., 
Houston). Journal of Environmental Science and Health, Part 
A: Environmental Science and Engineering; A19: No. 8, 911- 
924(1984). Contract FG05-78ET 12339. 

The concentrations of Cd, Cu, Zn, Fe, and Mn in sediments 
from lakes around a coal-powered electric generating plant in 
southwest Houston, Texas, have been determined by atomic absorp- 
tion spectroscopy (AAS). The plant had been operational for only 
about one year at the time of sample collection; therfore, variations 
of trace metals with depth are considered to be essentially unaffect- 
ed by the plant. The current concentrations of these trace metals 
which have been established constitute baseline data for determin- 
ing future anthropogenic additions. Evidence is also presented to 
show that Fe and Mn have influenced the distribution of the trace 
metals studied in these lakes. 


5203 Radioactive Materials Monitoring And Transport 


REFER ALSO TO yy 15760, 15775, 15782, 15782, 15794, 15797, 
15798, 15799, 15800, 16628, 1 


17053 (DOE/EV/03566—50) Distribution of some chem- 
ical elements between dissolved and particulate phases in the 
ocean. Spencer, D.W.; Bacon, M.P.; Sachs, P.L.; Fleer, 
A.P.; Shafer, D.K.; Belastock, R.A.; Hammer, T.R. (Woods 
Hole Oceanographic Institution, MA (USA)). 1985. Con- 
tract AC02-76EV03566. 18p. NTIS, PC A02/MF AOl; 1; 
GPO Dep. File Number DE85006630. 

The long-range goal of our research is to understand the 
processes that control the distribution and fate of chemical elements 
in the ocean, with emphasis on the rates at which the governing 
processes operate. Such an understanding is essential in predicting 
the fate of substances such as heavy metals and radionuclides that 
are released to the environment as a consequence of energy-produc- 
ing activities. In pursuit of this goal we have, during the present 
contract period, devoted all of our effort to participation in the 
Shelf-Edge Exchange Processes (SEEP) program. Initial results 
from SEEP-1 are consistent with our hypothesis of enhanced scav- 
enging of reactive chemical substances in upper slope sediments. 
During the next year we will complete our analytical work for 
SEEP-1 and carry out quantitative interpretations of our data with 
mathematical models to assess the importance of boundary uptake 
in this region of the continental margin. 8 references, 5 figures, 1 
table. 


17054 (DOE/EV/03852—54) Geochemical history of 
fallout plutonium in continental shelf sediments. Scott, M.R.; 
Yhip, K.C. (Texas A and M Univ., College Station (USA)). 
1985. Contract AS05-76EV03852. 24p. (ORO—3852-54). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE85007270. 

A time dependent model describing plutonium and lead 210 
deposition in sediments of the Gulf of Mexico was constructed. The 
relationships among mixing rate, sedimentation, and flux variation 
with time was explored. 18 references, 8 figures, 2 tables. (ACR) 


17055 (DOE/EV/03852—56) Pb-210 and Pu-239,240 in 
nearshore Gulf of Mexico sediments. Rotter, R.J. (Texas A 
and M Univ., College Station (USA). t. of Oceanogra- 
hy). May 1985. Contract AS05-76EV03852. 158p. (ORO— 
852-56). NTIS, ae A08/MF AOl; 1; GPO Dep. File 
Number DE85007269 
Pb-210, Ra-226, and Pu-239,240 activities were measured in 
nearshore Gulf of Mexico sediments. Sediment cores were collected 
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from the Mississippi delta, and the western Gulf of Mexico shelf. 
Mississippi delta cores which exhibit significantly higher sedimenta- 
tion rates show larger inventories of Pb-210. The measured Pu 
levels from the western shelf are lower than from the delta at com- 
parable depths. In three of the western shelf cores, the observed Pu 
inventory is considerably less than predicted from atmospheric flux. 
Therefore, Pu is not being removed to the sediment, or is being re- 
leased following deposition. A key difference between these iso- 
topes is that Pu exists in a less particle-reactive state. The ratio of 
excess Pb-210 to Pu levels increases with water depth in the delta 
and the western shelf. Water depth acts as an integrator of depth- 
sensitive processes. Pu scavenging is more sensitive to these proc- 
esses. A sub-surface Pu maximum has been observed. Excess Pb-210 
and Pu levels correlate well with sedimentation rates. This suggests 
that particle flux is important in removal of Pb-210 and Pu to the 
sediment. The flux of Mn out of the sediment is correlated with in- 
ventory data, suggesting that redox cycling of Mn may play a role 
in increasing Pb-210 and Pu sediment inventories. It is unclear 
whether the effects of increased sedimentation rates and increased 
Mn fluxes can be evaluated independently. Mixing of surface sedi- 
ment correlates with inventory data. Increased sediment mixing 
allows for additional scavenging of Pb-210 and Pu from overlying 
waters. Mixing of sediment at depths below the mixed surface layer 
may play a role in increasing sediment inventories of Pb-210 and 
Pu. 


17056 (DOE/SR/00819—T5) Annual report of ecological 
research at the Savannah River Ecology . (Geor- 
gia Univ., Athens (USA). Inst. of Ecology). Sep 1984. Con- 
tract AC09-76SR00819. 180p. NTIS, PC A09/MF AOl; 1; 
GPO Dep. File Number DE85006761. 

This report summarizes research conducted at the Savannah 
River Ecology Laboratory (SREL) during the annual period 
ending August 1, 1984. SREL is a regional research facility at the 
Savannah River Plant operated by the University of Georgia 
through a contract with the Department of Energy. It is part of the 
University of Georgia’s Institute of Ecology. The overall goal of 
the research is to develop an understanding of the impact of vari- 
ous energy technologies and management practices on the ecosys- 
tems of the southeastern United States. SREL research is conduct- 
ed by interdisciplinary research teams organized under three major 
divisions: (1) Biogeochemical Ecology, (2) Wetlands Ecology, and 
(3) Stress and Wildlife Ecology. 


17057 (INIS-mf—9417) Water chemistry ‘82. New ana- 
lytical methods in water chemistry. (Vyskumny Ustav Vod- 
neho Hos: tva, Bratislava (Czechoslovakia)). 1982. 42p. 
(In Czech). (CONF-8211196—). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE85780574. 

From Water chemistry ‘82 - 19. seminar on new analytical 
methods in water chemistry; Bratislava, Czechoslovakia (10 Nov 
1982). 

, Items within the scope of EDB have been entered individ- 
ually into the data base. 


17058 (PNL—5289) Investigation of groundwater seepage 
from the Hanford shoreline of the Columbia River. McCor- 
mack, W.D.; Carlile, J.M.V. (Pacific Northwest Labs., 
Richland, WA (USA)). Nov 1984. Contract AC06- 
76RL01830. 50p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
File Number DE85007388. 

Groundwater discharges to the Columbia River are evaluat- 
ed by the Hanford Environmental Surveillance and Groundwater 
Surveillance Programs via monitoring of the Columbia River and 
Hanford groundwater. Both programs concluded that Hanford 
groundwater has not adversely affected Columbia River water 
quality. This report supplements the above programs by investigat- 
ing the general characteristics of groundwater entering the Colum- 
bia River from the Hanford Site. Specific objectives of the investi- 
gation were to identify general shoreline areas where Hanford-re- 
lated materials were entering the river, and to evaluate qualitatively 
the physical characteristics and relative magnitudes of those dis- 
charges. The study was conducted in two phases. Phase | involved 
visual inspection of Columbia River shoreline, within the Hanford 
Site, for indications of groundwater seepage. As a result of that in- 
spection, 115 springs suspected of discharging groundwater were 
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recorded. During Phase 2, water samples were collected from these 
springs and analyzed for Hanford-related materials known to be 
present in the groundwater. The specific materials used as indica- 
tors for the majority of samples were tritium or uranium and ni- 
trate. The magnitude and distribution of concentrations measured in 
the spring samples were consistent with concentrations of these ma- 
terials measured in groundwater near the sampled spring locations. 
Water samples were also collected from the Columbia River to in- 
vestigate the localized effects of groundwater discharges occurring 
above and below river level. These samples were collected within 2 
to 4 m of the Hanford shoreline and analyzed for tritium, nitrate, 
and uranium. Elevated concentrations were measured in river sam- 
ples collected near areas where groundwater and spring concentra- 
tions were elevated. All concentrations were below applicable 
DOE Concentration Guides. 8 references, 6 figures, 7 tables. 
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REFER ALSO TO CITATION(S) 17056 


17059 ee Raceway production 
of large channel catfish fingerlings and winter round tank cul- 
ture of rainbow trout using heated water. (Tennessee Valley 
Authority, Knoxville (USA). Div. of Air and Water Re- 
sources). Aug 1984. 3lp. NTIS, PC A03/MF AOl. File 
Number DE85900619. 

This document contains two reports which summarize re- 
search done on using power plant effluent water to raise fish. Two 
species were studied, catfish and rainbow trout. Separate analytics 
were done for each report. 


17060 (TVA/ONRED/AWR—85/3, pp 13p, Paper 1) 
Production of large channel catfish fingerlings in heated 
water raceways. Schweinforth, R.L. Aug 1984. NTIS, PC 
A03/MF AO1. File Number DE85900619. 

In Raceway production of large channel catfish fingerlings 
and winter round tank culture of rainbow trout using heated water. 

Approximately 40,000 large channel catfish (Ictalurus punc- 
tatus) fingerlings (average 10.6 fish/kg or 4.8 fish/lb) were pro- 
duced from 5 cm (2 in.) fingerlings in 135 days in concrete race- 
ways using power plant effluent water. Reduced survival (52%) 
and elevated food conversion (2.0 average) may have been due, in 
part, to atmospheric gas supersaturation. Production results and 
problems encountered are presented and discussed. 7 references, 3 
figures, 2 tables. 


17061 (TVA/ONRED/AWR—85/3, pp 15p, Paper 2) 
Winter round tank culture of rainbow trout using heated 
water. Burton, G.L. Aug 1984. NTIS, PC A03/MF AOl. 
File Number DE85900619. 

In Raceway production of large channel catfish fingerlings 
and winter round tank culture of rainbow trout using heated water. 

Six 1.47 m* (52 ft*) fiberglass round tanks were each stocked 
with 16.5 cm (6.5 in), 45 g (0.10 Ib), rainbow trout (Salmo gaird- 
neri) fingerlings and harvested 84 days later at 24.6 cm (9.7 in) and 
145 g (0.32 Ib). Average harvest density was 73.8 kg/m* (4.6 Ib/ 
ft*). Growth rate (2.54 cm/mo) and survival (93.2%) were ade- 
quate; food conversions (2.91) and condition factors, however, were 
poor. Water quality parameters were monitored and found to be 
suitable for rainbow trout culture with the exception of gas supersa- 
turation levels. Total gas saturation and nitrogen/argon saturation 
averaged 100% and 107%, respectively. Sublethal levels of nitro- 
gen/argon supersaturation may have caused a chronic stress condi- 
tion resulting in depressed performance. Further research on super- 
saturation chronic stress is necessary before meaningful evaluation 
of rainbow trout round tank culture at Gallatin can be completed. 
12 references, 1 figure, 4 tables. 
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REFER ALSO TO CITATION(S) 16344 


17062 (DOE/BP—243-Vol.1, pp 1-16) Fish/Wash Creek 
habitat improvement: annual report, 1983. Wolfe, J.; Heller, 
D. (Mount Hood National Forest, Gresham, OR). Apr 
1984. NTIS, PC A13/MF AO1. File Number DE84013181. 
Contract AI79-83BP11968. 

In Natural propagation and habitat improvement. Volume I. 
Oregon. Final and annual reports, 1982/1983. 

Fish Creek and its major tributary, Wash Creek, are regard- 
ed by ODFW as one of the largest producers of anadromous sal- 
monids in the upper Clackamas River. The fish habitat quality of 
Fish and Wash Creeks is believed lowered by a lack of large struc- 
ture which is responsible for the scarcity of quality pools and 
spawning habitat. Smolt habitat capability is limited for spring chi- 
nook, coho salmon, and summer and winter steelhead by low 
amounts of spawning and the rearing habitat and also by summer 
water temperatures, which are above the optimum for these species. 
The Fish Creek/Wash Creek habitat improvement project is a five- 
year effort to maximize the natural production of spring chinook, 
coho salmon, and summer and winter steelhead trout, and to evalu- 
ate habitat changes and smolt production as a result of habitat im- 
provement in the Fish Creek drainage. The first year (FY '83) ob- 
jectives of the project were (1) to increase the amount of quality 
rearing habitat for coho salmon in lower Fish Creek, (2) to increase 
the quantity of spawning habitat for summer and winter steelhead 
trout in lower Wash Creek and for spring chinook salmon in lower 
Fish Creek and, (3) to increase stream surface shading and bank 
cover in selected riparian sites. A total of 14 boulder berms were 
constructed in September 1983 to recruit an expected 350 yd? of 
gravel for spawning habitat. Also, a 700-foot pipe was laid to divert 
water from Fish Creek into an intermittent pond to create a perma- 
nent one-acre pond for rearing coho salmon. An outlet was also 
constructed for the pond, allowing fish access. Riparian planting 
sites were identified and are expected to be planted in the spring of 
1984. 


17063 (DOE/BP—243-Vol.1, pp 17-47) Hood River 

¢ annual report, 1983. Newton, J. (Oregon Dept. of 
Fish and Wildlife, Portland). Apr 1984. NTIS, PC Al3/MF 
A01. File Number DE84013181. Contract AI79-83BP11990. 

In Natural propagation and habitat improvement. Volume I. 
Oregon. Final and annual reports, 1982/1983. 

The initiation of the Hood River (Lake Branch) Fish Pas- 
sage improvement project was delayed in the BPA Contracting 
Office until June 1983. Four prospective consultants were given a 
tour of West Fork (Moving) Falls site in August. Rittenhouse- 
Zeman and Associates were selected to prepare a feasibility report 
for waterfall stabilization. Two reports were received from the con- 
sultant by early December. A third, more detailed report is now 
being prepared. 


17064 (DOE/BP—243-Vol.1, pp 48-74) Lake Branch 
Creek habitat improvement. Heller, D. (Mount Hood Na- 
tional Forest, Gresham, OR). Apr 1984. NTIS, PC A13/ 
MF AOl. File Number DE84013181. Contract AI79- 
83BP11899. 

In Natural propagation and habitat improvement. Volume I. 
Oregon. Final and annual reports, 1982/1983. 

Lake Branch, a major tributary to the West Fork Hood 
River is a consistent producer of summer steelhead. The average 
habitat condition of Lake Branch is considered good but smolt 
habitat capability is limited by obstructed upstream passage and lo- 
cally limited spawning and rearing habitat. The objectives of this 
project are to provide unobstructed passage through National 
Forest land and improve the spawning and rearing habitat. The 
project constructed nine rock berms at R.M. 5.5, two gabions at 
R.M. 7.5 and partially removed one log jam at R.M. 7.2. Five of 
the rock berms at R.M. 5.5 are v-shaped to collect spawning gravel 
and improve rearing habitat. The other four berms were construct- 
ed with instream boulders to improve low flow rearing habitat. The 
excavator was used to confine low flows to one channel and in- 
crease the pool area and depth. Log jam partial removal was ac- 
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complished using a four person crew and chainsaws. Two channels 
were cut through the jam at R.M. 7.2, allowing unobstructed pas- 
sage but maintaining logs facilitating gravel collection and peol for- 
mation. 


17065 (DOE/BP—243-Vol.1, pp 75-162) Trout Creek ri- 
parian habitat restoration: Phase I, annual report, 1983. Eng- 
lish, S. (Northwest Biological Consultants, Ashland, OR). 
Apr 1984. NTIS, Al13/MF AOl. File Number 
DE84013181. Contract AI79-83BP14228. 

In Natural propagation and habitat improvement. Volume I. 
Oregon. Final and annual reports, 1982/1983. 

This quarterly report reviews the tasks performed for Phase 
1 of the Trout Creek Riparian Restoration Project. Tasks 1.1 
through 1.6 were done as described in the project proposal. North- 
west Biological Consulting has established contact with the perti- 
nent resource and land management agencies. Project coordination 
was accomplished by meetings with agencies and landowners. 
Aerial photo interpretation and mapping was integrated for fisher- 
ies, wildlife, botany, and geomorphology. Inventory methodologies 
were developed for the fisheries and botany disciplines. Finally, hy- 
drological data was evaluated and pertinent information was pro- 
duced for the watershed. 


17066 (DOE/BP—243-Vol.1, pp 171-178) Clear and 
granite creeks andromous fish habitat improvement: annual 
report, 1983. Andrews, J. (Umatilla National Forest, Pendle- 
ton, OR). Apr 1984. NTIS, PC A13/MF A01. File Number 
DE84013181. Contract AI79-83BP11897. 

In Natural propagation and habitat improvement. Volume I. 
Oregon. Final and annual reports, 1982/1983. 

During July 1983, the Umatilla National Forest installed 600 
large boulders in Clear and Granite Creeks to increase the amount 
of cover for rearing juvenile anadromous fish. In addition, 650 
cubic yards of riprap were placed along 400 feet of unstable stream- 
bank to prevent sedimentation of anadromous fish redds. 


17067 (DOE/BP—243-Vol.1, pp 179-190) North Fork 
John Day River anadromous fish habitat improvement: annual 
report, 1983. Andrews, J. (Umatilla National Forest, Pendle- 
ton, OR). Apr 1984. NTIS, PC A13/MF A01. File Number 
DE84013181. Contract AI79-83BP11855. 

In Natural propagation and habitat improvement. Volume I. 
Oregon. Final and annual reports, 1982/1983. 

This work consisted of opening six side channels, construct- 
ing 16 weirs to increase pool percentage, and placing 492 large 
boulders in side channels andthe main river to provide instream 
cover. 


17068 (DOE/BP—243-Vol.1, p a oon 7 Creek 
habitat improvement: final report, 1 B. (Malheur 
National Forest, John Day, OR). pot 1984. NTIS. PC 
A13/MF A0O1. File Number DE84013181. Contract AI79- 
83BP39801. 

In Natural propagation and habitat improvement. Volume I. 
Oregon. Final and annual reports, 1982/1983. 

During the summer of 1982, 128 single log weirs were con- 
structed with BPA funding by the USDA Forest Service, Malheur 
National Forest in Camp Creek. The primary objective was to in- 
crease pool area in Camp Creek, thereby increasing the juvenile 
rearing capacity for summer steelhead trout and spring chinook 
salmon. In addition, construction of two miles of fence to acceler- 
ate riparian recovery and reduce summer water temperatures began 
and will be completed during the summer of 1983. Estimated 
annual steelhead smolt production resulting from the project is 
10,240 smolts, with a total annual benefit of $35,000. Also, there 
will be additional, but unknown, chinook salmon smolt increases 
which are not included in project benefits. 


17069 (DOE/BP—243-Vol.1, pp 202-224) Deer Creek 
habitat improvement: annual report, 1982. Wiley, R. (Bureau 
of Land Management, Burns, OR). Apr 1984. NTIS, PC 
A13/MF A0O1. File Number DE84013181. Contract AI79- 
83BP39801. 

In Natural propagation and habitat improvement. Volume I. 
Oregon. Final and annual reports, 1982/1983. 
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Deer Creek is a tributary of the South Fork John Day River 
(T. 16 S., R. 27 E.). This stream is an important summer steelhead 
spawning area providing 22% of the total accessible summer steel- 
head spawning area in the South Fork system. The Bureau of Land 
Management (BML) administers the lower 2.9 miles. This reach is 
low in productivity in relation to the upstream reaches. Factors ac- 
counting for this include relatively high gradient which in turn has 
led to excessive water velocity, lack of pool area, and lack of 
spawning gravel. Data collected during 1981 showed 3503 fish per 
mile and 1.4 redds per mile in this reach. In August of 1981, a 
series of three log weirs and another series of one log weir, one 
single log deflector and one double log deflector, were constructed 
in Deer Creek. Data collected during 1981 showed 3931 fish per 
mile in these sections up from the 3503 fish per mile recorded in 
1981 for the same sections and 3.0 redds per mile. While 1982 was 
overall a better spawning year for summer steelhead this improve- 
ment does seem to indicate the success of these improvements. In 
October of 1982, 22 more of these type structures and 100 boulders 
were placed in Deer Creek above Deer Creek Falls on BLM ad- 
ministered lands. These improvements were designed jointly by 
BLM and Oregon Department of Fish and Wildlife (ODF and W), 
constructed by BLM, and funded by the Bonneville Power Admin- 
istration (BPA). Studies are ongoing to determine the effectiveness 
of these improvements. 


17070 (DOE/BP—243-Vol.1, pp 225-231) Murderers 
and Deer Creeks habitat improvement: final report, 1983. 
Green, B. (Malheur National Forest, John Day, OR). Apr 
1984. NTIS, PC Al3/MF AO1. File Number DE84013181. 
Contract AI79-83BP11889. 

In Natural propagation and habitat improvement. Volume I. 
Oregon. Final and annual reports, 1982/1983. 

the summer of 1983, 118 single log weirs were con- 

structed and 185 boulders were placed by the USDA Forest Serv- 
ice (USDAFS), Malheur National Forest, in Deer Creek, Murder- 
ers Creek, and Tex Creek (a tributary to Murderers Creek). Total 
cost of the project was $65,000, with $63,500 being financed 
through BPA and $1500 from USFS contributed funds. These 
structures were placed along two miles of Murderers Creek, one- 
eighth mile of Tex Creek, and five miles of Deer Creek. The pri- 
mary objective was to increase and improve the quality of pool 
habitat in these streams using a combination of log weirs and boul- 
ders, thereby increasing the juvenile rearing capacity for summer 
steelhead trout. Side benefits included spawning gravels collected 
above and below the weirs and benefits to the resident trout popu- 
lations. The weirs create high quality, self-cleaning pools ideal for 
rearing juveniles. These pools provide cover primarily through 
depth and surface turbulence. Assuming full utilization of the addi- 
tional habitat created through the project, annual benefits are esti- 
mated at $18,309. Discounted at 4% for a 30-year project life, total 
benefits are estimated to be $250,140. The benefit/cost ratio for the 
project is 3.8:1. Due to the better than anticipated accessibility and 
abundance of good rock for boulders and savings in other areas of 
the project, the unit cost per structure was lower than estimated. 
These factors allowed us to exceed the estimated target of 108 log 
weirs and 20 boulders. 


17071 (DOE/BP—243-Vol.1, pp 232-258) John Day 
River habitat enhancement evaluation: annual report, 1983. 
Lindsay, R. (Oregon Dept. of Fish and Wildlife, Madras). 


Apr 1984. NTIS, Al13/MF_ AOl1. 
DE84013181. Contract AI79-83BP39801. 

In Natural propagation and habitat improvement. Volume I. 
Oregon. Final and annual reports, 1982/1983. 

This report reviews the habitat improvements which were 
made to Deer, Camp, and Clear creeks. Sampling stations were es- 
tablished in these areas to estimate densities of fish. Changes in 
stream depth, width, volume, pool/riffle ratio, spawning gravel, 
and cover as a result of habitat improvement projects are docu- 
mented. 


File Number 


17072 (DOE/BP—243-Vol.1, pp 259-262) Develop 
broodstock of native Snake River coho salmon: annual report, 
1983, Witty, K. (Oregon t. of Fish and Wildlife, Enter- 
prise). Apr 1984. Ss, A13/MF A0O1. File Number 
DE84013181. Contract AI79-83BP 12868. 
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In Natural propagation and habitat improvement. Volume I. 
and annual reports, 1982/1983. 

yjective of this program is to develop a brood stock of 

ive Snake River coho salmon for use in rehabilitating this spe- 

in the Grande Ronde River system. To initiate collection of 

an existing fish trap in the Ice Harbor Dam south 

ladder was modified to collect coho. Attempts to trap 

on September 3, and were terminated on October 3, 

983. Although 225 adult and almost 300 jack coho were counted 

they entered the south shore ladder, only one adult was collect- 
i . Fate of all remaining coho is unknown. 


17073 (FWS/OBS—83/34) Some limnological character- 
istics of eight limestone excavations in south Florida. Hudy, 


sampled. For all lakes, mean total phosphorus ranged from 7.1 to 
12.3 mg/m§, total nitrogen from 260 to 942 mg/m‘, and chlorophyll 
a from 0.5 to 4.2 mg/m*. No significant correlation among mean 
depth, age of lake, or surface area of each lake was found for any 
aforementioned nutrient (P = 0.05). Mean depth was positively 
correlated (P = 0.05) with total alkalinity and total hardness. 
Bottom sediments contained a low percentage of organic matter 
(0.34 to 3.70%). There were significant differences in mean number 
of macroinvertebrates/m? among lakes (range 218 to 2704/m?). For 
all lakes, age-1 largemouth bass lengths ranged from 143 to 206 
mm, weights from 31 to 102 g, and condition factors from 0.99 to 
1.20. Only 12% of ali largemouth bass collected were larger than 
300 mm and less than 1% exceeded 350 mm in length. Recommen- 
dations for future mitigation techniques are provided including cre- 
ation of additional littoral areas which are lacking in most limestone 
excavation lakes. An annotated bibliography of relevant references 
is also provided. 60 references, 16 figures, 13 tables. 
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5301 Social And Economic Studies 


REFER ALSO TO CITATION(S) 15757 


5302 Assessment Of Energy Technologies 


REFER ALSO TO CITATION(S) 15690 


17074 (NUREG—1112) Environmental Assessment for 
renewal of Special Nuclear Material License No. SNM-368 
@ocket No. 70-371). (Nuclear Regulatory Commission, 
Washi m, DC (USA). Office of Nuclear Material Safety 
and Safeguards). Jan 1985. 73p. NTIS, PC A04/MF AOI! - 
GPO* $4.50. File Number T185900601. 

The proposed action is the renewal of the license necessary 
for UNC to continue the existing fuel fabrication operation. Princi- 
pal operations in the fabrication facility include the processing of 
highly enriched uranium (>90% ***U) into fuel elements and as- 
sembling of the elements into complete reactor cores. The present 
application for renewal involves no major changes in the current 
authorization and no new facilities are planned. The current oper- 
ation of the UNC facilities results in the release of radioactive and 
nonradioactive effluent to the environment. The gaseous and liquid 
pollutants released during normal operation of the plant have been 
monitored and documented. The principal subjects addressed in this 
environmental assessment include water use, pollutant controls, en- 
vironmental monitoring, and environmental impact of operation and 
accidents. Other site factors and plant operations necessary for this 
assessment are described, and aspects of insignificant impacts are 
identified. 7 figures, 23 tables. 
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17075 What are the future major sources of energy-relat- 
ed risk?. Inhaber, H. (Oak Ridge National Laboratory, Oak 
Ridge, TN 37830). Transactions of the American Nuclear So- 
ciety; 47: 22-23(1984). (CONF-841105—). 

From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 


5303 Environmental Impact Statements 


REFER ALSO TO CITATION(S) 15891 


17076 (OCS/MMS—84-0057) Proposed oil and gas lease 
sales 94, 98 and 102. Final environmental impact statement. 
(Minerals Management Service, Metairie, LA (USA). Gulf 
of Mexico OCS Region). Dec 1984. 1306p. Minerals Man- 
agement Services, P.O. Box 7944, Metairie, LA 70010. File 
Number TI85900865. 

The Environmental Impact Statement (EIS) covering the 
proposed Outer Continental Shelf (OCS) oil and gas sales in the 
Gulf of Mexico (GOM) for 1985 is a product of the Minerals Man- 
agement Service (MMS), Metairie, Louisiana. This document dis- 
cusses the purpose and background of the proposed actions, the al- 
ternatives including the proposed actions, the description of the af- 
fected environment, and the environmental impacts of the proposed 
Central GOM Sale 98 (May 1985), Western GOM Sale 102 (July 
1985), and Eastern GOM Sale 94 (November 1985). 31 references. 


55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


REFER ALSO TO CITATION(S) 16981 
5501 Behavioral Biology 


REFER ALSO TO CITATION(S) 17223 


17077 (PNL-SA—10278) Plumage polymorphism in 
Swainson’s Hawk (Buteo Swainsoni): testing a hypothesis of 
apostatic selection of predators. Arcese, P.; Fitzner, R.E. 
(Pacific Northwest Labs., Richland, WA (USA)). Feb 1982. 
Contract AC06-76RL01830. 9p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE85006971. 

Breeding success of Swainson’s Hawk was studied to test the 
hypothesis that plumage polymorphism in diurnal raptors increases 
foraging success by maintaining a frequency dependent unfamiliar- 
ity to prey that form search images for predators. Evolutionary im- 
plications are discussed. 8 references. (ACR) 


5502 Biochemistry 


REFER ALSO TO CITATION(S) 17137 


17078 (CONF-841253—1) Antibodies to benzo(a)pyrene 
and their use in immunoassays. Murchison, C.M. (Earlham 
Coll., Richmond, IN (USA); Oak Ridge National Lab., TN 
(USA)). 10 Dec 1984. Contract AC05-840R21400. 2I1p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE85005092. 

From GLCA/ACM Oak Ridge Science Semester Research 
symposium; Oak Ridge, TN, USA (13 Dec 1984). 

Antibodies to benzo(a)pyrene were produced by coupling 
the carcinogen to bovine serum albumin and immunizing New Zea- 
land white rabbits and Fischer rats with the conjugate. Sera was 
collected from blood samples and assayed to determine antibody 
titer using the following procedures: Ouchterlony double diffusion, 
passive hemagglutination, and an enzyme immunoassay (EIA). Re- 
sults showed significant antibody titer, the highest found in samples 
taken from our subcutaneously injected rabbit. Sera from this rabbit 
showed a titer of 1/256 in the hemagglutination assay and a titer of 
1/15,625 in the EIA. Isolated specific antibodies will be used in the 
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development of fluoroimmuno sensor. 21 references, 4 figures, 3 
tables. 


17079 yg ge ge Recombination at the 
DNA level. Abstracts. (Cold a ng Harbor Lab., NY 
(USA)). 1984. Contract FG02-84 23. 118p. NTIS, PC 
A06/MF AO1; 1; GPO Dep. File Number DE85007099. 

From Cold Spring Harbor symposium on quantitative biol- 
ogy in collaboration with NIH; Cold Spring Harbor, NY, USA (30 
May 1984). 

Abstracts of papers in the following areas are presented: (1) 
chromosome mechanics; (2) yeast systems; (3) mammalian homolo- 
gous recombination; (4) transposons; (5) Mu; (6) plant transposons/ 
T4 recombination; (7) topoisomerase, resolvase, and gyrase; (8) Es- 
cherichia coli general recombination; (9) recA; (10) repair; (11) eu- 
caryotic enzymes; (12) integration and excision of bacteriophage; 
(13) site-specific recombination; and (14) recombination in vitro. 
(ACR) 


17080 (DOE/ER/10925—3) Phytochrome in photosynth- 
etically competent plants: characterization by monoclonal 
antibodies. Progress report. Pratt, L.H. (Georgia Univ., 
Athens (USA). t. of Botany). Jan 1985. Contract AS09- 
81ER10925. 9p. S, PC A02/MF AO1; 1; GPO Dep. File 
Number DE85005904. 

New monoclonal antibodies have been prepared to 124-kdal- 
ton phytochrome from etiolated oats, to phytochrome from etiolat- 
ed peas, and to alkaline phosphatase. Simultaneously, progress has 
been made in improving methodologies for purification of phytoch- 
rome from green oats. Mice have been immunized with phytoch- 
rome electrophoretically purified from green oats. Methodologies 
needed to perform immunizations in vitro have been adapted to our 
purposes and screening protocols needed to identify antibodies to 
phytochrome from green oats are being refined. Forty-two rabbit 
antisera to phytochrome have been screened for their ability to im- 
munoprecipitate phytochrome from green oats. The data are con- 
sistent with the hypothesis that green-oat phytochrome may be a 
minor component of the phytochrome isolated from etiolated oats. 
In addition, our panel of monoclonal antibodies has been screened 
for their ability to bind to phytochrome from green oats. Two that 
do so (oat-9 and oat-16) have been identified and characterized. A 
third (pea-25) has only recently been identified and is presently 
under intense investigation. Oat-9 and oat-16 apparently bind to the 
same domain on phytochrome, which is located near the site of 
chromophore attachment. They bind by ELISA to Pfr with greater 
affinity than to Pr. Pea-25 binds to phytochrome on immunoblots of 
sodium dodecyl sulfate, polyacrylamide gels. With this antibody it 
has been possible to determine that phytochrome from green oats 
appears to be identical in size to that obtained from etiolated oats. 
Data have also been obtained to indicate that a relatively small, but 
highly significant, proportion of the phytochrome obtained from 
green peas is immunochemically distinct from that obtained from 
etiolated peas. It thus appears that the observations made with 
green versus etiolated oats might represent a general phenomenon. 


17081 (DOE/EV/04961—6) Effect of SO. on light modu- 
lation of plant metabolism. report. Anderson, L.E. 
(Illinois Univ., Chicago (USA)). 1985. Contract AC02- 
78EV04961. Tp. NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE85006793. 

This progress report briefly notes conclusions of work done 
on SO; effect on light modulation of plant metabolism. Conclusions 
include: effect of light activation on kinetic parameters of fructose- 
bisphosphatase - for this enzyme K/sub m/ decreases and V/sub 
max/ increases as a result of light activation; and the effect of sul- 
fite and arsenite on light activation in 2 Pisum cultivars - the differ- 
ences in sensitivity to SO2 is directly reflected in differences in a 
thylakoid bound factor (LEM) to SO:. 


17082 (LA—10058-PR) Life Sciences Division annual 
report, 1983. Enger, M.D.; Stafford, C.G.; Karl, S.K. 
(comps.). (Los os National Lab., NM (USA)). Dec 
1984. Contract W-7405-ENG-36. 122p. NTIS, PC A06/MF 
A01; 1; GPO Dep. File Number DE85007374. 

Research progress is reported in the following areas: rapid 
quantitative cell analysis; cellular and molecular biology of cancer; 
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mechanisms of lung cell injury; genetic protective mechanisms; cel- 
lular and molecular biology; cytogenetics; energy materials toxicol- 
ogy; cellular and molecular radiobiology; neurosciences; advanced 
physical techniques; plant biotechnology; chromosomal proteins in 
chromatin structure and function; hydrologic mechanisms of con- 
taminant transport; biotic and abiotic interactions in ecosystems; 
plant and animal ecology; and environmental assessment studies. 
(ACR) 


17083 (LBL—18458) ee nie or 20m and biochemical 
studies of erythrocyte membrane structure. Hutchinson, M.S. 
(Lawrence Berkeley Lab., CA (USA)). Dec 1984. Contract 
AC03-76SF00098. 172p. NTIS, PC A08/MF A0l; GPO 
Dep. File Number D 5007658. 

Thesis. 

The chemical composition of the outer surface of the human 
erythrocyte was studied by combining electrical-surface-charge 
measurements (microelectrophoresis) with selective chemical modi- 
fication procedures that alter various classes of ionogenic groups 
known to reside within the membrane. The chemical procedures 
that were used included: (1) the removal by enzymatic methods of 
sialic acid residues from membrane saccharides; (2) removal of the 
choline and phosphorylicholine moieties present in the polar head- 
groups of membrane phospholipids; and (3) the alteration of surface 
charge by various charge-blocking agents. The particular enzymes 
employed were neuraminidase, phospholipase C from B. cereus and 
from C. perfringens, and phospholipase D from peanut and from S. 
chromofuscus. Chemical assays were performed to determine the 
amount of sialic acid, phosphate, or choline removed by the various 
treatments. The neuraminidase results strongly suggest that the 
native cell has a non-zero surface conductance, which is lost in the 
neuraminidase-treated cell. The phospholipase results suggest that 
membrane-component rearrangement occurs after removal of cho- 
line moieties from membrane phospholipids, with the remaining 
phosphatidic acid probably flipping to the inner surface of the 
membrane. 99 references, 50 figures, 26 tables. 


17084 Activation and de novo synthesis of hydrogenase in 
Chlamydomonas. Roessler, P.G.; Lien, S. (Solar Energy Re- 
search Inst., Golden, CO). Plant Physiology; 716: No. 4, 1086- 
1089(Dec 1984). Contract AC02-83CH10093. 

Two distinct processes are involved in the formation of 
active hydrogenase during anaerobic adaptation of Chlamydomonas 
reinhardtii cells. In the first 30 minutes of anaerobiosis, nearly all of 
the hydrogenase activity can be attributed to activation of constitui- 
tive polypeptide precursor, based on the insensitivity of the process 
to treatment with cycloheximide (15 micrograms per milliliter). 
This concentration of cycloheximide inhibits protein synthesis by 
greater than 98%. After the initial activation period, de novo pro- 
tein synthesis plays a critical role in the adaptation process since 
cycloheximide inhibits the expression of hydrogenase in maximally 
adapted cells by 70%. Chloramphenicol (500 micrograms per milli- 
liter) has a much lesser effect on the adaptation process. Incubation 
of cell-free extracts under anaerobic conditions in the presence of 
dithionite, dithiothreitol, NADH, NADP, ferredoxin, ATP, Mg”, 
Ca”, and iron does not lead to active hydrogenase formation. Fur- 
thermore, in vivo reactivation of oxygen-inactivated hydrogenase 
does not appear to take place. The adaptation process is very sensi- 
tive to the availability of iron. Iron-deficient cultures lose the abili- 
ty to form active hydrogenase before growth, photosynthesis, and 
respiration are significantly affected. Preincubation of iron-deficient 
cells with iron 2 hours prior to the adaptation period fully restores 
the capacity of the cells to synthesize functional hydrogenase. 


17085 Structural and chemical specificity of diradylgly- 
cerols for protein kinase c activation. Cabot, M.C.; Jaken, S. 
(Oak Ridge Associated Universities, TN). Biochemical and 
Biophysical Research Communications; 125: No. 1, 163-169(30 
Nov 1984). Contract AC05-760R00033. 

The structural and chemical specificity of diacylglycerols, 
lipid components of the quaternary complex for protein kinase C 
activation, have been evaluated. The ether-linked analogs of the 
diacyl lipids, either dialkyl or alkyl acyl, were not effective activa- 
tors of protein kinase C and thus had little influence on reducing 
the Ca** requirement of the enzyme. Ester-linked compounds such 
as 1-palmitoyl-sn-2-butyryglycerol were as effective as diole~’” 





cerol in stimulating protein phosphorylation. Increasing the carbon 
number at the sn-2 position from two to four resulted in enhanced 
enzymatic activity, suggesting that the chain length at the second- 
ary hydroxyl is also of importance. These data clearly establish the 
necessity of the sn-1 carbonyl group of ester-linked glycerolipids in 
the protein kinase of C activation complex. 


17086 Presence in photosystem II core complexes of a 
34-kilodalton polypeptide required for water photolysis. Metz, 
J.G.; Seibert, M. (Solar Energy Research Inst., Golden, 
CO). Plant Physiology; 76: No. 3, 829-832(Nov 1984). Con- 
tract AC02-83CH10093. 

Photosystem II (PSII) reaction center core complexes have 
been isolated and characterized from wild type (WT) Scenedesmus 
obliquus and from its LF-1 mutant. LF-1 thylakoids are blocked on 
the oxidizing side of PSII and have a reduced Mn content. Visible 
absorption and low temperature fluorescence spectra of both core 
complexes are identical and resemble those reported for spinach. 
Lithium dodecyl sulfate-polycrylamide gel electrophoresis reveals 
that a protein alteration, originally observed in thylakoid mem- 
branes is retained in the PSII core particles. That is, a 34-kilodalton 
(kD) polypeptide, present in the WT core complex, is missing in 
the mutant, and the core complex of the mutant contains a 36-kD 
protein not present in the WT. The 34-kD intrinsic protein is also 
observed in O2-evolving PSII preparations and PSII core complex- 
es from spinach. It is distinct from the 33-kD extrinsic protein first 
reported by T. Kuwabara and N. Murata. We suggest that the 34- 
kD protein is a site of Mn binding in the PSII membrane. 21 refer- 
ences, 3 figures. 


Monoclonal antibodies to three separate domains 
kilodalton phytochrome from Avena. Daniels, S.M.; 
Quail, P.H. (Univ. of Wisconsin, Madison). Plant Physiology; 
76: No. 3, 622-626(Nov 1984). Contract AC02-81ER10903. 
Forty-six monoclonal antibodies have been prepared against 
124 kilodalton phytochrome from Avena sativa cv Garry. Clones 
grown in mice have yielded ascites fluids wtih antibodies which 
bind to three distinct regions of the molecule, as visualized by im- 
munoblot analysis of proteolytically produced peptides of the pro- 
tein. One antibody group (type 1) recognizes an antigenic domain(s) 
that lies within 6 kilodaltons of the amino terminus of the molecule, 
a region critical to correct protein-chromophore interaction. The 
second group (type 2) binds to an antigenic site(s) present within 
the chromophore-containing half of the molecule that is adjacent to 
the domain recognized by the type 1 antibodies. The third group 
(type 3) recognizes an antigenic site(s) that resides in the nonchro- 
mophoric, carboxy terminal end. 


17088 Cross-linking of bacteriorhodopsin using specific 
carboxyl modifications and proteolytic cleavage. Wu-Chou, 
S.; Robinson, A.E.; Hrabeta, E.; Packer, L. (Univ. of Cali- 
fornia, Berkeley). Biochemical and Bio, physical Research 
Communications; 124: No. 2, 565-571(30 Oct 1984). 

Specific carboxyl modification of purple membrane using a 
water-soluble carbodiimide yielded a mixture of oligomers, revealed 
by gel electrophoresis. Purple membrane pre-treated with papain or 
trypsin, cleaving the C-terminal tail, showed the same pattern of 
cross-linked products. Chymotryptic cleavage released amino acids 
1-72 (7kD fragment) from the cross-linked products, as it did with 
native membrane. The tail and helices A and B are not, therefore, 
involved in carbodiimide-promoted cross-linking. Similar cleavage 
of a hydrophobic dihydroquinoline-modified sample showed that 
mainly intra-molecular cross-linking occurs, with little cross-linking 
between the large and small chymotryptic fragments. 


17089 Conversion of 1-alkyl-2-acetyl-sn-glycerols 


platelets. Blank, M.L.; Lee, T.; Cress, E.A.; Malone, B.; 
Fitzgerald, V.; ; Snyder, F. (Oak Ridge Associated Universi- 
ties, TN). Biochemical and Biophysi ical Research Communica- 
tions; 124: No. 1, 156-163(15 Oct 1984). Contract ACO5- 
760R00033. 

The metabolic pathway for 1-alkyl-2-acetyl-sn-glycerols, a 
recently discovered biologically active neutral lipid class, was eluci- 
dated in experiments conducted with rabbit platelets. The total lipid 
extract obtained from platelets incubated with 1-[1-,2-*H]alkyl-2- 
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acetyl-sn-glycerols or 1-alkyl-2-[*H]acetyl-sn-glycerols contained at 
least six metabolic products. The six metabolites, identified on the 
basis of chemical and enzymatic reactions combined with thin-layer 
or high-performance liquid chromatographic analyses, correspond- 
ed to 1-alkyl-sn-glycerols, 1-alkyl-2-acetyl-sn-glycero-3-phosphates, 
1-alkyl-2-acyl(long-chain)-sn-glycero-3-phosphoethanolamines, 1- 
alkyl-2-acetyl-sn-glycero-3-phosphoethanolamines, 1-alkyl-2- 
acyl(long-chain)-sn-glycero-3-phosphocholines, and 1-alkyl-2-actyl- 
sn-glycero-3-phosphocholines (platelet activating factor). These re- 
sults indicate that the metabolic pathway for alkylacetylglycerols 
involves reaction steps catalyzed by the following enzymatic activi- 
ties: choline- and ethanolamine- phosphotransferases, acetyl-hydro- 
lase, an acyltransferase, and a phosphotransferase. The step respon- 
sible for the biosynthesis of platelet activating factor would appear 
to be the most important reaction in this pathway and this product 
could explain the hypotensive activities previously described for al- 
kylacetyl-(or propionyl)-glycerols. Of particular interest was the 
preference exhibited for the utilization of the 1-hexadecyl-2-acetyl- 
sn-glycerol species in the formation of platelet activating factor. 


17090 Concentration and function of membrane-bound cy- 
tochromes in cyanobacterial heterocysts. Houchins, J.P.; 
Hind, G. (Brookhaven National Lab., Upton, NY). Plant 
Physiology; 16: No. 2, 456-460(Oct 1984). 

Membranes isolated from heterocysts and vegetative cells of 
Anabaena 7120 were assayed for content of cytochrome f, cytoch- 
rome b-563, cytochrome b-559/sub HP/, cytochrome b-559/sub 
LP/, and cytochrome aas by use of reduced-minus-oxidized differ- 
ence spectra. The level of cytochrome aas in heterocyst membranes 
was 4 to 100 times higher than that in vegetative cells of Anabaena 
7120 or other species of cyanobacteria. Heterocyst membranes lack 
cytochrome b-559/sub HP/ but contain cytochrome b-559/sub LP/ 
(E/sub m7.5/ = +77 millivolts, n = 1) at approximately the same 
concentration as cytochrome f. The role of cytochrome b-559/sub 
LP/ in the hydrogenase-dependent electron transfer pathway was 
investigated with the inhibitor 2-(n-heptyl)-4-hydroxyquinoline N- 
oxide which blocks electron flow from hydrogenase to acceptors 
reacting with the plastoquinone pool. Addition of inhibitor elicited 
no change in the reduction level of cytochrome b-559/sub LP/ in- 
dicating that this cytochrome is not directly involved in this path- 
way. 30 references, 6 figures, 1 table. 


17091 Purification of hydrogenase from ee 
reinhardtii. Roessler, P.G.; Lien, S. (Solar Energy Research 
Inst., Golden, CO). Plant ’ Physiology; 75: No. 3, 705-709(Jul 
1984). Contract AC02-77CH00178. 

A method is described which results in a 2750-fold purifica- 
tion of hydrogenase from Chlamydomonas reinhardtii, yielding a 
preparation which is approximately 40% pure. With a saturating 
amount of ferredoxin as the electron mediator, the specific activity 
of pure enzyme was calculated to be 1800 micromoles Hz produced 
per milligram protein per minute. The molecular weight was deter- 
mined to be 4.5 x 10‘ by gel filtration and 4.75 x 10, by sodium 
dodecyl sulfate-polyacrylamide gel electrophoresis. The enzyme has 
an abundance of acidic side groups, contains iron, and has an acti- 
vation energy of 55.1 kilojoules per mole for Hz production; these 
properties are similar to those of bacterial hydrogenases. The 
enzyme is less thermally stable than those of bacterial hydrogen- 
ases, however, losing 50% of its activity in 1 hour at 55°C. The K/ 
sub m/ of purified hydrogenase for ferredoxin is 10 micromolar, 
and the binding of these proteins to each other is enhanced under 
slightly acidic conditions. Purified hydrogenase also accepts elec- 
trons from a variety of artificial electron mediators, including 
sodium metatungstate, sodium silicotungstate, and several viologen 
dyes. A lag period is frequently observed before maximal activity is 
expressed with these artificial electron mediators, although the ad- 
dition of sodium thiosulfate at least partially overcomes this lag. 22 
references, 5 figures, 2 tables. 


17092 Solubilization and reconstitution of pisatin demeth- 
—_ a cytochrome P-450 from the pathogenic fungus Nec- 
tria haematococca. Desjardins, A.E.; Matthews, D.E.; Van- 
Etten, H.D. (Cornell Univ., Ithaca, NY). Plant Physiology; 
75: No. 3, 611-616(Jul 1984). Contract AC02-83ER 13073. 
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Some isolates of the fungus Nectria haematococca Berk. and 
Br. can demethylate pisatin, a phytoalexin from pea (Pisum sativum 
L.). Pisatin demethylation appears to be necessary for tolerance to 
pisatin and virulence on pea, and is catalyzed by a microsomal cy- 
tochrome P-450. We now report solubilization of this enzyme from 
N. haematococca microsomes. Pisatin demethylase activity was ob- 
tained in the high speed supernatant of detergent treated micro- 
somes, if detergent was removed before assay. The CO-binding 
spectrum of the soluble enzyme preparation indicated the presence 
of cytochrome P-450. Cholic acids were the most effective of the 
detergents tested for solubilizing enzyme activity. Loss of enzyme 
activity during solubilization was reduced by certain protease in- 
hibitors, but not by substrate, reducing agents, antioxidants, or 
phospholipids. The most effective solubilization medium tests was 
1% sodium cholate, 100 millimolar potassium phosphate, 500 milli- 
molar sucrose, 1 millimolar phenylmethylsulfonyl fluoride, pH 7.5, 
which yielded approximately 30% of the pisatin demethylase and 
over 95% of the NADPH-cytochrome c reductase in the soluble 
fraction. Demethylase activity was lost when the reductase was re- 
moved by adsorption on 2’,5'-ADP-agarose. The demethylase activ- 
ity of reductase-free fractions could be restored by adding a reduc- 
tase preparation purified approximately 100-fold from microsomes 
of N. haematococca isolate 74-8-1, which does not demethylate pi- 
satin. We conclude that pisatin demethylase requires NADPH-cy- 
tochrome c reductase for activity. The inability of some isolates to 
demethylate pisatin appears to be due to the absence of a suitable 
cytochrome P-450, rather than to a lack of functional reductase. 24 
references, 4 figures, 4 tables. 


17093 Day-night variations in malate concentration, os- 
motic pressure, and hydrostatic pressure in Cereus validus. 
Luettge, U.; Nobel, P.S. (Technische Hochschule, Darm- 
stadt, West Germany). Plant Physiology; 75: No. 3, 804- 
807(Jul 1984). Contract AC03-76SF00012. 

Malate concentration and stem osmotic pressure concomi- 
tantly increase during nighttime COs fixation and then decrease 
during the daytime in the obligate Crassulacean acid metabolism 
(CAM) plant, Cereus validus (Cactaceae). Changes in malate os- 
motic pressure calculated using the Van't Hoff relation match the 
changes in stem osmotic pressure, indicating that changes in malate 
level affected the water relations of the succulent stems. In contrast 
to stem osmotic pressure, stem water potential showed little day- 
night changes, suggesting that changes in cellular hydrostatic pres- 
sure occurred. This was corroborated by direct measurements of 
hydrostatic pressure using the Juelich pressure probe where a small 
oil-filled micropipette is inserted directly into chlorenchyma cells, 
which indicated a 4-fold increase in hydrostatic pressure from dusk 
to dawn. A transient increase of hydrostatic pressure at the begin- 
ning of the dark period was correlated with a short period of sto- 
matal closing between afternoon and nighttime CO, fixation, sug- 
gesting that the rather complex hydrostatic pressure patterns could 
be explained by an interplay between the effects of transpiration 
and malate levels. A second CAM plant, Agave deserti, showed 
similar day-night changes in hydrostatic pressure in its succulent 
leaves. It is concluded that, in addition to the inverted stomatal 
rhythm, the oscillations of malate markedly affect osmotic pressures 
and hence water relations of CAM plants. 13 references, 4 figures. 


17094 Inverted repeat borders a fivefold amplification in 
satellite DNA. Bonnewell, V.; Fowler, R.F.; Skinner, D.M. 
(Oak Ridge National Lab., TN). Science (Washington, D.C.); 
221: 862-865(26 Aug 1983). Contract W-7405-ENG-26. 

One varient of a complex satellite DNA of the Bermuda 
land crab is significantly longer than the average repeat unit of the 
satellite. The extra DNA in the variant is accounted for by a five- 
fold tandem amplification of a 0.142-kilobase sequence. The ampli- 
fied sequence is bounded by a tetranucleotide inverted repeat; the 
upstream arm of the inverted repeat is missing from two other var- 
iants of the satellite. The latter variants contain only one copy of a 
sequence that is closely related to the amplified sequence. By con- 
trast, in several satellite DNA’s of other organisms, extra DNA is 
inserted. 15 references, 3 figures. 
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17095 Association of chlorophyll with amides on plasti- 
cized polyethylene particles. II. The isomeric n-pyridylmyris- 
tamides. Kusumoto, Y.; Seely, G.R.; Senthilathipan, V. 
(Charles F. Kettering Research Lab., Yellow Springs, OH). 
Bulletin of the Chemical Society of Japan; 56: No. 6, 1598- 
1606(Jun 1983). Contract FG01-80ER 10563. 

When chlorophyll, together with certain other amphiphilic 
substances, is adsorbed to particles of polyethylene plasticized by 
incorporation of tetradecane, it is maintained in monomeric or oli- 
gomeric forms with characteristic absorption and fluorescence spec- 
tra. The present work describes the properties of chlorophyll a on 
such particles in the presence of the three isomeric N-pyridylmyris- 
tamides, and of the similarly shaped but not basic compound myris- 
tanilide, in an effort to ascertain the structural factors governing as- 
sociations of these species. Absorption and fluorescence spectra at 
room temperature are resolved into minimal sets of Gaussian com- 
ponents, and relations between the component sets are proposed. 
The positions of the component bands and their relative abundance 
are characteristic of the amide used. The 3- and 4-pyridyl isomers 
bind more strongly to chlorophyll, probably by ligation of the pyri- 
dine nitrogen to Mg of the pigment. The 2-pyridyl isomer and myr- 
istanilide bind more weakly, probably through the amide carbonyl 
group. The association of chlorophy!l into species with characteris- 
tic absorption and fluorescence bands is promoted more strongly by 
the 3- and 4-isomers than by the 2-isomer and myristanilide, and 
probably involves hydrogen bonding to chlorophyll carbonyl 
groups. A possible manner of association of chlorophyll in the pres- 
ence of N,N-dimethylmyristamide is also presented. By way of 
comparison, chlorophyll adsorbed with N-dodecylpyridinium bro- 
mide, which lacks a nucleophilic function, is mainly in the micro- 
crystalline hydrate form absorbing near 740 nm. 


17096 Computer-based data analysis system for —- 
linked immunosorbent assays. Slezak, T.R.; Vanderlaan, M 
Jensen, R.H. (Lawrence Livermore National Lab., CA). 
Journal of Immunological Methods; 65: 83-95(1983). Contract 
W-7405-ENG-48. 

A computerized system is presented for automating the data 
collection, processing, and displaying tasks involved in enzyme- 
linked immunosorbent assays. This system uses a through-well ab- 
sorbance reader of microtiter plates interfaced to a minicomputer 
running the UNIX operating system. Optical density in each well 
of a 96-well microtiter plate is recorded as a function of time for up 
to 10 time points. These data are automatically transmitted to the 
remote computer. The rate of product formation is then calculated 
for each well, and a battery of analysis, display, and comparison 
programs can then be used by the researcher for data presentation. 
Using the initial rate of reaction as the basis for quantifying 
enzyme-linked immunosorbent assays focuses on the catalytic prop- 
erty of the enzyme and allows a large dynamic range of the assay 
on any plate. These programs can be adapted to virtually any mini- 
or microcomputer with a graphics display or a plotting device. As- 
suming moderately powerful computing hardware, throughputs of 
50 plates per day are easily achieved. The programs work equally 
well with peroxidase, B-galactosidase, or alkaline phosphatase con- 
jugated second antibodies, and with whole cell or soluble antigens. 
9 references, 3 figures, 5 tables. 


17097 Numerical measures of two-dimensional gel resolu- 
tion and positional reproducibility. Taylor, J.; Anderson, 
N.L.; Anderson, N.G. oe National Lab., IL). Electro- 
phoresis (Weinheim, Federal Republic of Germany); 4: 338- 
F46(1983). Contract W-31- 109-E NG-38. 

Procedures to measure two important properties of two-di- 
mensional electrophoresis systems have been developed. These pro- 
cedures evaluate the overall resolution and positional reproducibil- 
ity of two-dimensional gel patterns. Using thee measures we show 
that various state of the art gel systems can produce patterns exhib- 
iting resolution measures of 15,000-50,000 (yielding practical upper 
bounds of about 2000-6000 detectable proteins in typical cellular 
samples) and that positional accuracy for most spots in gel-to-gel 
comparisons is better than a spot width (0.5-2.0 mm). Implemented 
as part of a computerized image analysis system for two dimension- 
al gel data, these two measures can be used in the selection and op- 
timization of gel systems, and in the selection of sets of well-re- 





solved, well-matched spots for genetic and other quantitative stud- 
ies. 20 references, 7 figures, 2 tables. 


17098 Adducts formed between deoxyguanosine and cis- 
um(II): separation by means of cation- 
exchange chromatography. Rahn, R.O.; Chang, S.S.; Hoes- 
chele, J.D. (Oak Ridge National Lab., TN). Journal of Inor- 
ganic Biochemistry; 18: 279-290(1983). Contract W-7405- 
ENG-26. 
The interaction between deoxyguanosine (dG) and cis- 
latinum(II)(cis-Pt) leads to the 2:1 and the 1:1 
po ena angie ose nate gid es amlgear 
cation-exchange column by use of 0.01 MK2COs (pH 11) as an 
eluent. The stoichiometry of the adducts was determined from the 
/sup 195m/Pt radioactivity and from the absorbance of the guanine 
chromophore at 280 nm. Time-course studies show that dG reacts 
initially with cis-Pt to form the 1:1 adduct, which then interacts 
with a second molecule of dG to form the 2:1 adduct. Acid hydrol- 
ysis (100°C in 88% formic acid for 5-15 min) of the 1:1 and 2:1 ad- 
ducts results in their conversion to two new products, which elute 
differently from the column but which still contain Pt bound in the 
same stoichiometric ratio to dG as in the nonhydrolyzed adducts. 
The hydrolyzed adducts show a negative diphenylamine reaction 
indicative of cleavage of the glycosidic bond. It is concluded that 
mild acid hydrolysis converts the 1:1 and 2:1 dG-Pt adducts into 
the corresponding guanine-Pt adducts, which are chromatographi- 
cally distinguishable. This acid hydrolysis-high pressure liquid chro- 
matography (HPLC) procedure has application to the identification 
of the Pt adducts formed in DNA. 


17099 Rapid cell cycle analysis. II. Phase durations and 
dispersion from computer analysis of RC curves. Gray, J.W.; 
Bogart, E.; Gavel, D.T.; George, Y.S.; Moore, D.H. II. 
(Lawrence Livermore National Lab., CA). Cell and Tissue 
Kinetics; 16: 457-471(1983). 

In this paper, we present a procedure for the rapid, quantita- 
tive estimation of the G:, S, and G2 + M phase are estimated from 
DNA distributions measured during sorting. We also describe an 
automatic computer analysis procedure for estimation of the Gi, S, 
and Gz: + M phase durations and dispersions and the growth frac- 
tion for asynchronously growing cell populations. In this proce- 
dure, the cell population is pulse-labelled with a radioactive DNA 
precursor at the beginning of the analysis and then sampled periodi- 
cally. The samples are dispersed, stained with a DNA specific dye, 
and processed through a cell sorter where cells from mid-S phase 
and G’ phase are sorted. The radioactivity per cell (RC) is deter- 
mined for each sorted sample. In addition, the variation in the rate 
of incorporation of the radioactive DNA precursor across S phase 
is determined and the fractions of cells in the G:, S, and G. + M 
phase durations and dispersion and growth fraction by simultaneous 
analysis of the variation in the rate of incorporation of radioactive 
DNA precursor uptake across S phase. The experimental and ana- 
lytical aspects of the RC procedure are applied in the cell cycle 
analysis of Chinese hamster M3-1 cells grown in vitro. The param- 
eters estimated by RC analysis agree well with similar parameters 
estimated by fraction-of-labelled-mitosis analysis. 22 references, 4 
figures, 1 table. 


17100 Measurement of repair ee by equilibrium 
sedimentation. Smith, C.A.; Cooper, P.K.; Hanawalt, P.C. 
— Univ., CA). DNA Repair; 1: 289-305(1981). 

A method is described in detail for measuring repair replica- 
tion, which has proven useful in studies with bacteria, as well as 
many eukaryotes, including protozoans and mammalian cells. The 
method has also been utilized to study repair replication in permea- 
bilized systems to which the nucleoside triphosphates and macro- 
molecules may be added. Cellular DNA is prelabeled by growth in 
a medium containing ‘‘C- or **P-labeled DNA precursors. The 
cells are treated with the test agent and incubated in a medium con- 
taining the density label 5-bromouracil or 5-bromodeoxyuridine, 
which is *H-labeled to radioactively label the newly synthesized 
DNA. After further incubation, the cells are harvested, lysed, and 
treated with protease. The digest is made to a density of 1.72 g ml 
~? with CsCl. The solution is centrifuged to equilibrium, and frac- 
tions are collected and assayed for radioactivity. The fractions con- 
taining unreplicated parental density DNA are rebanded in a 
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second CsCl equilibrium density gradient to further resolve repair- 
synthesized DNA from semi-conservatively replicated DNA. The 
ratio of *H to **P of ‘*C in the DNA of parental density in the 
second gradient provides a measure of repair. 


5503 Cytology 


REFER ALSO TO CITATION(S) 17151 
5504 Genetics 


REFER ALSO TO CITATION(S) 17079, 17121, 17151, 17181, 17220 


17101 Ectopic integration of chromosomal genes in Strep- 
tococcus pneumoniae. Mannarelli, B.M.; Lacks, S.A. (Brook- 
haven National Lab., Upton, NY). Journal of Bacteriology; 
160: No. 3, 867-873(Dec 1984). 

When a DNA fragment containing a marker gene was ligat- 
ed to random chromosomal fragments of Streptococcus pneumon- 
iae and used to transform a recipient strain lacking that gene, the 
gene was integrated at various locations in the chromosome. Such 
ectopic integration was demonstrated for the malM gene, and its 
molecular basis was analyzed with defined donor molecules consist- 
ing of ligated fragments containing the malM and sul genes of S. 
pneumoniae. In a recipient strain deleted in the mal region of its 
chromosome, these constructs gave Mal* transformants in which 
the malM and sul genes were now linked, with malM located be- 
tween duplicate sul segments. Ectopic integration was unstable 
under nonselective conditions; mal(sul) ectopic insertions were lost 
at a rate of 0.05% per generation. Several possible mechanisms of 
ectopic integration were examined. The donor molecule is most 
likely to be a circular form of ligated homologous and nonhomolo- 
gous fragments that, after entry into the cell, undergoes circular 
synapsis with the recipient chromosome at the site of homology, 
followed by repair and additive integration. 


17102 Salivary proline-rich protein genes on chromosome 
8 of mouse. Azen, E.A.; Carlson, D.M.; Clements, S.; 
Lalley, P.A.; Vanin, E. (Univ. of Wisconsin, Madison). Sci- 
ence (Washington, D.C.); 226: 967-969(23 Nov 1984). Con- 
tract W-7405-ENG-26. 

Endonuclease restriction (Hind III) fragments of DNA from 
Chinese hamster x mouse somatic cell hybrids hybridized with pro- 
line-rich protein complementary DNA clones only when the DNA 
was isolated from cells containing mouse chromosome 8, or a frag- 
ment of chromosome 8. The evidence suggests that proline-rich 
protein genes are located at the proximal portion of chromosome 8 
toward the centromere. 27 references, 1 figure, 1 table. 


17103 Time of recombination in the Drosophila Melano- 
gaster oocyte. III. Selection and characterization of tempera- 
ture-sensitive and -insensitive, recombination-deficient alleles 
in Drosophila. Grell, R.F. (Oak Ridge National Lab., TN). 
Genetics; 108: No. 2, 425-443(Oct 1984). Contract ACO05- 
840OR21400. 

The procedure for the selection of a temperature-sensitive 
recombination mutant in Drosophila is described. Use of this proce- 
dure has led to the recovery of three alleles at a new recombination 
locus called rec-1, located within the region of chromosome 3 cir- 
cumscribed by Deficiency(3R)sbd'™. One allele, rec-176 is tempera- 
ture sensitive, and the other two alleles, rec-1° and rec-1'6 are tem- 
perature insensitive. Gene dosage studies reveal rec-17* to be a 
leaky mutant with greater recombination activity in two doses than 
in one. The other two alleles show no dose response, implying that 
they may be null mutants. The temperature response curves of rec- 
16 as a homozygote and in heteroallelic combination with rec-1'® 
suggest that the sharp decrease in recombination between 28° and 
31° indicates temperature denaturation of an enzyme or other pro- 
tein specified by the mutant and associated with the recombination 
process. The ability of smail changes in temperature to reverse or 
abolish polarity in recombination along the X chromosome arm in 
rec-1?*/rec-11* females brings into question the use of the “polarity” 
criterion to partition mutants into two functional types, i.e., precon- 
dition mutants that display polarity and exchange mutants that do 
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not. Evidence that rec-1 may be part of a complex locus residing in 
a chromosome segment harboring a variety of recombination-relat- 
ed genes is presented. 


17104 Recombination between components of a mutable 

gene system in maize. Kermicle, J.L. (Univ. of Wisconsin, 
Madison). Genetics; 107: No. 3, 489-500(Jul 1984). Contract 
AC02-76EV01300. 

An unstable component (I-R) of the R-stippled allele inter- 
acts with a linked modifier which enhances stippled’s expression 
(M-st) to delete the intervening segment. The precision of deletion 
formation suggests a recombinational basis, specifically unequal 
crossing over between I-R and M-st. Four deletions were selected 
as losses of R function from plants homozygous for R-st and M-st. 
Also, lost are stippled’s near-colorless seed phenotype, its paramuta- 
genicity and a closely linked gene, Inhibitor of striate. The deletion 
chromosomes, missing a 6-cM segment, are transmitted normally by 
ovules but in reduced frequency by pollen. Homozygous and heter- 
oallelic combinations of the deletions confer defective seed letha- 
lity. The four did not differ detectably in transmissibility or break- 
point termini. The recurrence of deletions that have the same termi- 
ni is explained by recombination between I-R and M-st. The homol- 
ogy between M-st and I-R, and their presence in the same chromo- 
some arm, favors the vew that M-st originiated by I-R transposi- 
tion. 


17105 R-strippled maize as a transposable element 
system. Williams, W.M.; Satyanarayana, K.V.; Kermicle, 
J.L. (Univ. of Wisconsin, Madison). Genetics; 107: No. a 
477-488(Jul 1984). Contract AC02-76EV01300. 

The I-R element at the R locus destabilizes kernel pigmenta- 
tion giving the variegated pattern known as stippled (R-st). In trans 
linkage phase with R-st the element was shown to act as a modifier 
of stippled, intensifying seed spotting in parallel with effects of the 
dominant linked modifier M-st. Presence of I-R in the genome was, 
therefore, shown to be detectable as a modifier of R-st. When this 
test was used, new modifiers resembling M-st were often detected 
following mutations of R-st to the stable allele R-sc. Such muta- 
tions evidently occurred by transposition of I-R away from the R 
locus to a site where it was identifiable as a modifier. M-st may be 
such a transposed I-R. Analysis of mutations to R-sc during the 
second (sperm-forming) mitosis in pollen grains showed that some 
of the transposed I-R elements were linked with R, whereas others 
assorted independently. Their strengths varied from barely discerni- 
ble to a level equal to M-st. Overreplication frequently accompa- 
nied transposition at the sperm-forming mitosis, leading to trans- 
posed I-R elements in both the mutant and nonmutant sperm. 


17106 Replication model for sister-chromatid exchange. 
Painter, R.B. (Univ. of California, San Francisco). Mutation 
Research; 70: 337-341(1980). Contract AC03-76SF01012. 

A model for the production of sister-chromatid exchanges is 
presented, based on the idea that double-strand breaks are generat- 
ed at junctions between a completely duplicated replicon cluster 
and a partially duplicated replicon cluster. Agents that induce abso- 
lute blocks to DNA fork displacement will cause this condition to 
persist longer than normal, whereas agents that inhibit initiation of 
whole clusters will rarely cause it at all. During the blunt-end 
repair of the double-strand breaks, sister-chromatid exchange would 
be initiated when daughter strands of a duplicated cluster recom- 
bine with the parental strands of the partially replicated cluster. 
When the latter finishes replication, sister-chromatid exchange 
would be completed. 24 references, 2 figures. 


5505 Metabolism 


REFER ALSO TO CITATION(S) 16740, 17093, 17183 


17107 (ZfI-Mitt—88) In vivo ‘°N tracer methods for 
evaluation of protein metabolism in clinical research and 
practice. (Akademie der Wissenschaften der DDR, Leipzig. 
Zentralinstitut fuer Isotopen- und Strahlenforschung). Apr 
1984. 119p. (in German). (CONF-8312103—). NTIS (US 
Sales Only), PC A06/MF AOl1. File Number DE85780406. 

From Nitrogen-15 workshop of the study group on stable 
isotopes; Leipzig, German D.R. (6 Dec 1983). 
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Items within the scope of EDB have been entered individ- 
ually into the data base. (ACR) 


17108 Abscisic acid metabolism in relation to water 
cine. Aeeland tn hae oman ta 
Zeevaart, J.A.D. (Michigan State Univ., East Lansing). 
Plant Physiology; 76: No. 4, 1029-1035(Dec 1984). Contract 
AC02-76ER01338. 

Intact plants of Xanthium strumarium L. were subjected to a 
water stress-recovery cycle. As the stress took effect, leaf growth 
ceased and stomatal resistance increased. The mature leaves then 
wilted, followed by the half expanded ones. Water, solute, and 
pressure potentials fell steadily in all leaves during the rest of the 
stress period. After 3 days, the young leaves lost turgor and the 
plants were rewatered. All the leaves rapidly regained turgor and 
the younger ones recommenced elongation. Stomatal resistance de- 
clined, but several days elapsed before pre-stress values were at- 
tained. Abscisic aid (ABA) and phaseic acid (PA) levels rose in all 
the leaves after the mature ones wilted. ABA-glucose ester (ABA- 
GE) levels increased to a lesser extent, and the young leaves con- 
tained little of this conjugate. PA leveled off in the older leaves 
during the last 24 hours of stress, and ABA levels declined slightly. 
The young leaves accumulated ABA and PA throughout the stress 
period and during the 14-hour period immediately following rewa- 
tering. The ABA and PA contents, expressed per unit dry weight, 
were highest in the young leaves. Upon rewatering, large quantities 
of PA appeared in the mature leaves as ABA levels fell to the pre- 
stress level within 14 hours. In the half expanded and young leaves, 
it took several days to reach pre-stress ABA values. ABA-GE syn- 
thesis ceased in the mature leaves, once the stress was relieved, but 
continued in the half expanded and young leaves for 2 days. Mature 
leaves, when detached and stressed, accumulated an amount of 
ABA similar to that in leaves on the intact plant. In contrast, de- 
tached and stressed young leaves produced little ABA. Studies 
with radioactive (+/-)-ABA indicated that in young leaves the 
conversion of ABA to PA took place at a much lower rate than in 
mature ones. 25 references, 10 figures, 2 tables. 


17109 Dark/light modulation of ribulose bisphosphate 
carboxylase activity in plants from different photosynthetic 
categories. Vu, J.C.V.; Allen, L.H. Jr.; Bowes, G. (Univ. of 
Florida, Gainesville). Plant Physiology; 76: No. 3, 843- 
845(Nov 1984). Contract AI01-81ER60001. 

Ribulose bisphosphate carboxylase/oxygenase (RuBPCase) 
from several plants had substantially greater activity in extracts 
from light-exposed leaves than dark leaves, even when the extracts 
were incubated in vitro with saturating HCO;~ and Mg* concen- 
trations. This occurred in Glycine max, Lycopersicon esculentum, 
Nicotiana tabacum, Panicum bisulcatum, and P. hylaeicum (Cs); P 
maximum (C, phosphoenolpyruvate carboxykinase); P. milioides 
(Cs/C,); and Bromelia pinguin and Ananas comosus (Crassulacean 
acid metabolism). Little or no difference between light and dark 
leaf extracts of RuBPCase was observed in Triticum aestivum (Cs); 
P. miliaceum (C, NAD malic enzyme); Zea mays and Sorghum bi- 
color (Cs NADP malic enzyme); Moricandia arvensis (C3/C,); and 
Hydrilla verticillata (submersed aquatic macrophyte). It is conclud- 
ed that, in many plants, especially Crassulacean acid metabolism 
and Cs species, a large fraction of ribulose-1,5-bisphosphate carbox- 
ylase/oxygenase in the dark is in an inactivatable state that cannot 
respond to CO, and Mg” activation, but which can be converted 
to an activatable state upon exposure of the leaf to light. 16 refer- 
ences, 2 tables. 


17110 Metabolism of fluorine 18 in domestic animals. 
Perkinson, J.D. Jr.; Whitney, I.B.; Monroe, R.A.; Lotz, 
W.E.; Comar, C.L. (Univ. of Tennessee, Oak Ridge). Ameri- 
can Journal of Physiology; 182: 383-389(1955). 

Amounts of F?® sufficient to permit studies up to 10 hours 
duration in domestic animals with non-toxic levels of total fluorine 
have become available from cyclotron production. The initial rate 
of disappearance of intravenously injected F'* from the blood was 
found to be 41 and 32% of the dose/min. for the lamb and a mature 
cow, respectively. The over-all disappearance curve was resolved 
into 4 components, similar to comparable curves reported for calci- 
um 45. Data from both sheep and cow experiments showed that ab- 
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sorption was rapid, probably occurring from the rumen. Generally, 
about 1% of the ingested dose represented the peak blood value 
which occurred at about 2 and 5 hours in the sheep and cow, re- 
spectively. The selective localization of F’® in the skeleton ap- 
peared to be similar to that of calcium as judged from bone and 
mandible autoradiograms. It was shown that some of the ingested 
F?® was deposited in various parts of the hen’s egg and in cow's 
milk. 13 references, 5 figures, 3 tables. 


5506 Medicine 


REFER ALSO TO CITATION(S) 16981 


17111 CINIS-BR—199) Meeting on Medical Physics in 
Ribeirao - Abstracts. (Associacao Brasileira de Fisicos 
em Medicina, Rio de Janeiro). 1983. 30p. (In Portuguese). 
(CONF-8303179—Summ.). NTIS (US Sales Only), PC 
A03/MF AO0O1. File Number DE85780473. 

From Meeting on medical physics; Ribeirao Preto, Brazil (4 
42 “ioe within the scope of EDB have been entered individ- 
ually into the data base. (ACR) 


17112 (LBL—18388) Gallium-68 chemistry for labeling 
platelets, proteins and lipoproteins. Yano, Y.; Budinger, T.F.; 
Ebbe, S.N.; Mathis, C.A.; Moore, D.H.; Singh, M.; Bren- 
nan, K.; Moyer, B.R.; Nichols, A. (Lawrence Berkeley 
Lab., CA (USA)). Jul 1984. Contract AC03-76SF00098. 
29p. (CONF-8407111—1). NTIS, PC A03/MF A0Ol1; 1; GPO 
Dep. File Number DE85007227. 

From 5. international symposium of radiopharmaceutical 
chemistry; Tokyo, ee (9 Jul 1984). 

Generator produced gallium-68 i is a convenient useful radio- 
nuclide for positron emission tomography (PET) investigations. 
Gallium-68 labeled platelets and low density lipoproteins would be 
useful agents for PET studies of thrombosis and atherosclerosis in 
cardiovascular disease. To label these agents with Ga-68, we have 
studied the effects of trace metal contaminants in 1 N HC! elutions 
of Ga-68 from germanium-68 absorbed on a stannic oxide column. 
Studies were conducted on the formation and characteristics of Ga- 
68 complexes with the ligands 8-hydroxyquinoline, tropolone, and 
mercaptopyridine-N-oxide (MPO). Various parameters such as pH, 
buffers, concentration of ligand, and incubation or stability with 
time were investigated. High performance liquid chromatography 
and instant thin layer chromatography were used to analyze the 
Ga-68 ligand preparations. Platelets separated from human, dog, 
and rabbit plasma were incubated with the Ga-68 complexes and 
the labeling yields and in vivo survival were determined. The accu- 
mulation of the platelets in the ballon catheter scraped aorta of the 
rabbit was determined by PET imaging studies, tissue counting in a 
gamma well counter, and en-face autoradiography of the arterial 
wall. The Ga-68 complexes of MPO gave 40 to 60% labeling effi- 
ciency of rabbit platelets which accumulated about fourfold more 
in the damaged aorta compared to the normal. Gallium-68 was at- 
tached to low density lipoproteins (LDL) with the bifunctional che- 
late of DTPA. Low pressure gel column chromatography and 
HPLC were used to preparatively separate and analyze the Ga-68 
LDL for uptake studies in the healing endothelium of the scraped 
aorta rabbit model. The Ga-68 LDL labeling yield was 80 to 85% 
— radiochemical purity 90 to 95%. 22 references, 10 figures, 4 
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In Physical properties of radiographic screen-film systems. A 
study of ao sensivity, noise and resolution properties... 
The pl tensifying 


of Radiation Physics, Lund, Sweden. 


hoton attenuation by in! screens of different 
chemical pe sr has been determined. The attenuation of pho- 
tons between 20 keV and 120 keV was measured by use of a multi- 
channel analyzer and a broad bremsstrahlung distribution. The at- 
tenuation by the intensifying screens was hereby determined simul- 
taneously at many different monoenergetic photon energies. Experi- 
mentally determined attenuations were found to agree well with at- 
tenuation calculated from mass attenuation coefficients. The attenu- 
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ation by the screens was also determined at various bremsstrahlung 
distributions, simulating those occurring behind the patient in vari- 
ous diagnostic X-ray examinations. The high attenuation in some of 
the intensifying screens form the basis for an analysis of the con- 
struction of asymmetric screen pairs. Single screen systems are sug- 
gested as a favourable alternative to thick screen pair systems. 


17114 (LUNDD-NFRA—1016, pp 42) Energy absorp- 
tion in radiographic intensifying screens. Holje, G. Apr 1983. 
Lund Univ., Dept. of Radiation Physics, Lund, Sweden. 
(LUNDD-MERI— 1016). 

In Physical properties of radiographic screen-film systems. A 
study of absorption, sensitivity, noise and resolution properties... 

The energy absorption of monoenergetic radiation is calcu- 
lated from measured attenuation by employing tabulated mass at- 
tenuation coefficients. Photoelectric absorption alone is considered 
and the partial absorption of internally produced K X-rays is taken 
into account. The energy absorption in the screens are also deter- 
mined at twenty bremsstrahlung distributions, simulating those oc- 
curring in diagnostic X-ray examinations. The variations with radi- 
ation quality of the energy absorption in the intensifying screens 
form the basis for the predictions of image contrast. The influences 
of the screen thickness, the presence of scattered radiation, the 
chemical composition of the screen phosphor and the choice of X- 
ray tube potential on the image contrast are discussed. Comparison 
of the energy absorption versus the screens’ thicknesses reveals the 
favourable energy absorption that exists at these radiation qualities 
in screen with barium, lanthanum or gadolinium as high Z element. 
This is shown to be a consequence of the high occurrence of K- 
shell interactions. A quantification of the absorbed K X-ray energy 
is made by relating the K X-ray absorption to the total energy ab- 
sorption of incident photons. This ratio is expected to the applica- 
ble for predicting the influence of absorbed K X-ray energy on the 
qauntum mottle and the resolution properties of the screen-film sys- 
tems. 


17115 (LUNDD-NFRA—1016, pp 37) Sensivity charac- 
teristics of radiographic screen-film systems. Holje, G. Apr 
1983. Lund Univ., Dept. of Radiation Physics, Lund, 
Sweden. (LUNDD-MERI—1016). 

In Physical properties of radiographic screen-film systems. A 
study of absorption, sensivity, noise and resolution properties... 

A study of the sensitivity and its correlation to the energy 
absorption in intensifying screens with fluorescent layers of various 
chemical compositions is presented. An evaluation at a broad range 
of radiation distributions, simulating those transmitted through the 
object in various diagnostic x-ray examinations is given. 


17116 (LUNDD-NFRA—1016, pp 44) Radiographic 
mottle in screen-film systems used in diagnostic radiology. 
Holje, G. Apr 1983. Lund Univ., Dept. of Radiation Phys- 
ics, Lund, Sweden. (LUNDD-MERI— 1016). 

In Physical properties of radiographic screen-film systems. A 
study of absorption, sensivity, noise and resolution properties... 

Noise equivalent absorption has been determined in twenty- 
two intensifying screens with seven different phosphor composi- 
tions. The investigation also includes determinations of noise-equiv- 
alent number of absorption events when these screens are exposed 
together with medium-sensitive X-ray films. The inverses of these 
numbers are used for predictions of the quantum mottle. A compar- 
ison with measured radiographic mottle reveals that the relative 
quantum mottle in screen-film systems can be predicted with good 
accuracy. It is found however, that special attention must be paid 
to the quantification of structure mottle. The influence of radiation 
quality on noise equivalent absorption and predicted quantum 
mottle is investigated. Good agreement is found between the vari- 
ations in predicted quantum mottle and measured radiographic 
mottle. A comprehensive demonstration is made of the relationship 
between sensitivity, noise equivalent absorption and quantum mottle 
in the screen-film systems. It is found that the new screen-film sys- 
tems can provide sensitivities, which are between 1.6 and 3.7 times 
higher than that of a medium sensitive calcium tungstate system, 
without any increase in quantum mottle. 
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17117 (LUNDD-NFRA—101 p 21) Energy absorp- 
tion of fluorescent K X-rays icaaeeae in the phosphor layers 
of radiographic intensifying screens. Holje, G. Apr 1983. 
Lund Univ., Dept. of Radiation Physics, Lund, Sweden. 
(LUNDD-MERI—1016). 

In Physical properties of radiographhic screen-film systems. 
A study of absorption, sensivity, noise and resolution properties... 

The attenuation and energy absorption of the K X-rays, 
which are emitted from the highest Z-element of the phosphor, 
have been determined in twenty-two intensifying screens with 
seven different phosphor compositions. A simple relationship is es- 
tablished between the attenuation of internally produced K X-rays 
and the attenuation by the screens of perpendicular incident pho- 
tons of equivalent energy. To show the correct proportions of the 
absorption of K X-ray energy in the screen, it will be related to the 
total energy absorption of incident photons. This ratio is expected 
to be applicable for predicting the influence of absorbed K X-rays 
on the quantum mottle and the resolution properties of the screen- 
film systems. 


17118 (LUNDD-NFRA—1016, pp 14) Coefficients for 
converting X-ray exposure to photon fluence and energy 
fluence. A determination of conversion coefficients... Holje, 
G. Apr 1983. Lund Univ., Dept. of Radiation Physics, 
Lund, Sweden. (LUNDD-MERI—1016). 

In Physical properties of radiographic screen-film systems. A 


study of absorption, sensivity, noise and resolution ——. 
Coefficients for converting X-ray exposure to photon fluence 


and energy fluence have been determined for radiation distribu- 
tions, which impinge on image recording systems used in diagnostic 
X-ray examinations. Aluminium is chosen to simulate human tissue, 
since the radiation distribution behind a certain amount of water 
can be simulated by using aluminium filter. The coefficients for 
converting X-ray exposure to photon fluence and energy fluence 
are determined for twenty radiation distributions, produced at dif- 
ferent X-ray tube potentials and with various aluminium filter thick- 
nesses. Weighted mass energy absorption coefficients of air are also 
determined for these radiation distributions, since these can substi- 
tute exposure-to-energy fluence conversion coefficients. 


17119 Biophysical models in radiation oncology. Cohen, 
L. New York, NY, USA; John Wiley and Sons, Inc. (1984). 
192p. 

The paper examines and describes dose-time relationships in 
clinical radiation oncology. Realistic models and parameters for 
specific tissues, organs, and tumor types are discussed in order to 
solve difficult problems which arise in radiation oncology. The 
computer programs presented were written to: derive parameters 
from experimental and clinical data; plot normal- and tumor-cell 
survival curves; generate iso-effect tables of tumor-curative doses; 
identify alternative, equally effective procedures for fraction num- 
bers and treatment times; determine whether a proposed course of 
treatment is safe and adequate, and what adjustments are needed 
should results suggest that the procedure is unsafe or inadequate; 
combine the physical isodose distribution with computed cellular 
surviving fractions for the tumor and all normal tissues traversed 
by the beam, estimating the risks of recurrence or complications at 
various points in the irradiated volume, and adjusting the treatment 
plan and fractionation scheme to minimize these risks. 


5507 Microbiology 


REFER ALSO TO CITATION(S) 17037, 17090, 17101, 17163 


17120 Cytoplasmic nickel-iron hydrogenase with high spe- 
cific activity from Desulfovibrio multispirans sp. N., a new 
species of sulfate reducing bacterium. Czechowski, M.H.; He, 
S.H.; Nacro, M.; DerVartanian, D.V.; Peck, H.D. Jr.; 
LeGall, J. (Univ. of Georgia, Athens). Biochemical and Bio- 
physical Research Communications; 125: No. 3, 1025-1032(28 
Dec 1984). Contract AS09-79ER 10499. 

A hydrogenase from a new species of sulfate reducing bacte- 
rium has been isolated and characterized. In contrast to other hy- 
drogenases isolated from Desulfovibrio, this enzyme is found in the 
cytoplasmic fraction rather than in the periplasm. The specific ac- 
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tivity of the enzyme, as measured in the hydrogen evolution assay, 
is twice as high as the specific activity of the hydrogenase from D. 
gigas. It also differentiates itself from the periplasmic Desulfovibrio 
hydrogenases by being more active in the hydrogen evolution 
rather than in the hydrogen uptake assay. The enzyme was shown 
to contain 0.9 atoms of nickel, 11 atoms of iron and 10 atoms of 
labile sulfide per mole of enzyme. It exhibits an unusually low in- 
tensity of the g = 2.31 nickel EPR signal in the isolated enzyme 
but shows a normal intensity for the g = 2.19 nickel EPR signal 
when reduced under hydrogen. 


17121 Genetic characterization of the inducible SOS-like 
system of Bacillus subtilis. Love, P.E.; Yasbin, R.E. hago 
of Rochester, NY). Journal of Bacteriology; 160: No. 3, 910- 
920(Dec 1984). Contract AC02-81ER60017. 

The SOS-like system of Bacillus subtilis consists of several 
coordinately induced phenomena which are expressed after cellular 
insult such as DNA damage of inhibition of DNA replication. Mu- 
tagenesis of the bacterial chromosomes and the development of 
maintenance of competence also appear to be involved in the SOS- 
like response in this bacterium. The genetic characterization of the 
SOS-like system has involved an analysis of (i) the effects of vari- 
ous DNA repair mutations on the expression of inducible phenom- 
ena and (ii) the tsi-23 mutation, which renders host strains thermal- 
ly inducible for each of the SOS-like functions. Bacterial filamenta- 
tion was unaffected by any of the DNA repair mutations studied. 
In contrast, the induction of prophage after thermal or UV pre- 
treatment was abolished in strains carrying the recE4, recAl, 
recB2, or recG13 mutation. The Weigle reactivation of UV-dam- 
aged bacteriophage was also inhibited by the recE4, recA1, recB2, 
or recG13 mutation, whereas levels of Weigle reactivation were 
lower in strains which carried the uvrA42, polAS5, or rec-961 muta- 
tion than in the DNA repair-proficient strain. Strains which carried 
the recE4 mutation were incapable of chromosomal DNA-mediated 
transformation, and the frequency of this event was decreased in 
strains carrying recAl, recB2, or tsi-23 mutation. Plasmid DNA 
transformation efficiency was decreased only in strains carrying the 
tsi-23 mutation in addition to the recE4, recAl, or recB2 mutation. 
The results indicate that the SOS-like system of B. subtilis is regu- 
lated at different levels by two or more gene products. In this 
report, the current data regarding the genetic regulation of induci- 
ble phenomena are summarized, and a model is proposed to explain 
the mechanism of SOS-like induction in B. subtillis. 50 references, 3 
figures, 6 tables. 


17122 Isolation and characterization of an anaerobic, cel- 
lulolytic bacterium, Clostridium cellulovorans sp. nov. Sleat, 
R.; Mah, R.A.; Robinson, R. (Univ. of California, Los An- 
geles). Applied and Environmental Microbiology; 48: No. 1, 
88-93(Jul 1984). Contract AT03-80ER 10684. 

A new anaerobic, mesophilic, spore-forming cellulolytic bac- 
terium is described. Cellulose is cleared within 24 to 48 h around 
colonies formed in cellulose agar roll tubes. Cells stain gram nega- 
tive and are nonmotile rods which form oblong spores either cen- 
trally or subterminally in a clostridial swelling. Colonies are irregu- 
lar with an opaque edge and a center devoid of both vegetative 
cells and spores. Cellulose, xylan, pectin, cellubiose, glucose, malt- 
ose, galactose, sucrose, lactose, and mannose serve as substrates for 
growth. Hz, COsz, acetate, butyrate, formate, and lactate are pro- 
duced during fermentation of cellulose or cellobiose. The tempera- 
ture and pH for optimum growth are 37°C and 7.0, respectively. 
The DNA composition is 26 to 27 mol% guanine plus cytosine. 
This bacterium resembles Clostridium lochhheadii in morphological 
and some biochemical characteristics but is not identical to it. The 
name Clostridium cellulovorans sp. nov. is proposed. The type 
strain is 743B (ATCC 35296). 


Optimal conditions for genetic transformations of 
nid 


the cyanobacterium ulans R2. Golden, S.S.; 
Sherman, L.A. (Univ. of Missouri, Columbia). Journal of 
Bacteriology; 158: No. 1, 36-42(Apr 1984). 

Under optimal conditions, the cyanobacterium Anacystis ni- 
dulans R2 was transformed to ampicillin resistance at frequencies of 
>107 transformants per pg of plasmid (pCH1) donor DNA. No 
stringent period of competency was detected, and high frequencies 





of transformation were achieved with cultures at various growth 
stages. Transformation increased with time after addition of donor 
DNA up to 15 to 18 h. The peak of transformation efficiency 
(transformants/donor molecule) occurred at plasmid concentrations 
of 125 to 325 ng/ml with an ampicillin resistance donor plasmid 
(pCH1) and 300 to 625 ng/ml for chloramphenicol resistance con- 
ferred by plasmid pSG111. The efficiency of transformation was 
enhanced by excluding light during the incubation or by blocking 
photosynthesis with the electron transport inhibitor 3-(3, 4-dichlor- 
ophenyl)-1, 1-dimethylurea (DCMU) or the uncoupler carbonyl cy- 
anide-m-chloropheny!l hydrazone. Preincubation of cells in darkness 
for 15 to 18 h before addition of donor DNA significantly de- 
creased transformation efficiency. Growth of cells in iron-deficient 
medium before transformation enhanced efficiency fourfold. These 
results were obtained with selection for ampicillin (pCH1 donor 
plasmid)- or chloramphenicol (pSG111 donor plasmid)-resistant 
transformants. Approximately 1000 transformants per pg were ob- 
tained when chromosomal DNA from a herbicide (DCMU)-resist- 
ant mutant was used as donor DNA. DCMU resistance was also 
transferred to recipient cells by using restriction fragments of chro- 
mosomal DNA from DCMU-resistant mutants. This procedure al- 
lowed size classes of fragments to be assayed for the presence of 
the DCMU resistance gene. 


17124 Characterization and purification of carbon mon- 
oxide from Methanosarcina barkeri. Krzycki, 
J.A.; Zeikus, J.G. (Univ. of Wisconsin, Madison). Journal of 
Bacteriology; 158: No. 1, 231-237(Apr 1984). Contract AC02- 
80ER 10750. 

Carbon monoxide-dependent production of Hz, COs, and 
CH, was detected in crude cell extracts of acetate-grown Methano- 
sarcina barkeri. This metabolic transformation was associated with 
an active methyl viologen-linked CO dehydrogenase activity (5 to 
10 U/mg of protein). Carbon monoxide dehydrogenase activity was 
inhibited 85% by 10 pM KCN and was rapidly inactivated by O:. 
The enzyme was nearly homogenous after 20-fold purification, indi- 
cating that a significant proportion of soluble cell protein was CO 
dehydrogenase (ca. 5%). The native purified enzyme displayed a 
molecular weight of 232,000 and a two-subunit composition of 
92,000 and 18,000 daltons. The enzyme was shown to contain 
nickel by isolation of radioactive CO dehydrogenase from cells 
grown in “Ni. Analysis of enzyme kinetic properties revealed an 
apparent K/sub m/ of 5 mM for CO and a V/sub max/ of 1300 U/ 
mg of protein. The spectral properties of the enzyme were similar 
to those published for CO dehydrogenase from acetogenic anaer- 
obes. The physiological functions of the enzyme are discussed. 


17125 Tunneling in Chromatium chromatophores: detec- 
tion of a Hopfield charge-transfer band. Goldstein, R.F.; 
Bearden, A. (Univ. of California, Berkeley). Proceedings of 
the National Academy of Sciences of the United States of 
America; 81: No. 1, 135-139(JJan 1984). Contract ACO03- 
76SF00098. 

A weak charge-transfer band has been observed in the cy- 
tochrome c-Ps70 electron-transfer reaction in Chromatium vinosum 
chromatophores at 10 K and at 85 K. First, the intermediate accep- 
tor, I, was trapped in the reduced state by lowering the redox po- 
tential at room temperature, then illuminating with white light at 
low temperature for 20 min. Next, illumination by broadband infra- 
red (1-3 pm, 6.5 kW/m?) for 4 hr at 10 K decreased the I~ electron 
spin resonance signal by 30%. One-hour infrared illumination at 85 
K decreased the cytochrome c Soret band shift by 10%. The effect 
of infrared was to promote the system from the ground vibrational 
state with the electron on Ps70 to an excited vibrational state with 
the electron on cytochrome c. The absorption band peak is near 2 
pm, and the integrated cross section is ~6 x 10° eV.M~4.cm™*. 
These values are consistent with small (0.02 nm) nuclear motion 
and with electron-transfer rates measured in the dark. 23 references, 
3 figures. 


17126 Reaction center and light-harvesting I genes from 

capsulatta. Youvan, D.C.; Alberti, M.; 
Begusch, H.; Bylina, E.J.; Hearst, J.E. (Univ. of California, 
Berkeley). Proceedings of the National Academy of Sciences of 
the United States of America; 81: No. 1, 189-192(Jan 1984). 
Contract AC03-76SF00098. 
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Five structural genes coding for the reaction center (RC) L, 
M, and H subunits and the two light-harvesting (LH) I polypep- 
tides, B870a and B8708, have been mapped on two restriction frag- 
ments from the R-prime plasmid pRPS404. It has been recently 
shown that enhanced near-infrared fluorescence mutants of Rho- 
dopseudomonas capsulata typically lack RC or LH I polypeptides 
and that these lesions are marker-rescued by two restriction frag- 
ments from the R-prime plasmid: the 7.5-kilobase-pair EcoRI F 
fragment and the 4.75-kilobase-pair BamHI C-EcoRI fragment. We 
have now determined the nucleotide sequence of two restriction 
fragments and have found that the BamHI C-EcoRI B fragment 
carries the structural genes for the RC L and M subunits and both 
LH I polypeptides. Forty kilobase pairs away from this locus, the 
BamHI F fragment (within the EcoRI F fragment) carries the RC 
H subunit. The structural genes on the BamHI C-EcoRI B frag- 
ment are probably transcribed as part of a polycistronic mRNA. 
All of the structural genes begin with a consensus Shine-Dalgarno 
sequence and separate AUG start codons, indicating that the struc- 
tural polypeptides are not cleaved from larger precursor polypep- 
tides. 12 references, 4 figures. 


17127 Respiratory chain of the alkalophilic bacterium 
Bacillus firmus RAB and its non-alkalophilic mutant deriva- 
tive. Kitada, M.; Lewis, R.J.; Krulwich, T.A. (Mount Sinai 
School of Medicine of the City Univ. of New York, NY). 
Journal of Bacteriology; 154: No. 1, 330-335(Apr 1983). Con- 
tract AC02-81ER10871. 

The membrane-bound respiratory chain components of alka- 
lophilic Bacillus firmus RAB were studied by difference spectrosco- 
py and oxidation-reduction potentiometric titrations. Cytochromes 
with the following midpoint potentials were identified at pH 9.0: a- 
type cytochromes, +110 and +210 mV; b-type cytochromes, +20, 
-120, -280, and -400 mV; and cytochrome c, +60 mV. Only the 
higher-potential cytochrome a showed an upward shift in midpoint 
potential when titrated at pH 7.0. Parallel studies of a non-alkalo- 
philic mutant derivate of B. firmus RAB, strain RABN, revealed 
the presence of only one species each of a-, b-, and c-type cytoch- 
romes which exhibited midpoint potentials of +110, -150, and 
+160 mV, respectively, at pH 7.0. Membranes of both strains were 
found to contain menaquinone. At pH 9.0, NADH caused the re- 
duction of essentially all of the cytochromes that were seen in fully 
reduced preparations of wild-type B. firmus RAB membranes. By 
contrast, at pH 7.0, NADH failed to appreciably reduce the b-type 
cytochromes. These findings may relate to our recent proposal that 
an inadequacy in energy transduction (production of a proton 
motive force) by the alkalophilic respiratory chain at pH 7.0 is 
what precludes the growth of B. firmus RAB at a neutral pH. 13 
references, 7 figures. 


17128 Cocultivation of Legionella pneumophila and free- 
living amoebae. Tyndall, R.L.; Domingue, E.L. (Oak Ridge 
National Lab., TN). Applied and Environmental Microbiology; 
44: 954-959(Oct 1982). Contract W-7405-ENG-26. 

Studies of the interaction of Legionella pneumophila with 
free-living amoebae showed that Naegleria lovaniensis and Acanth- 
amoeba royreba could use L. pneumophia as a sole food source. 
However, growth of the amoebae on nonnutrient agar plates seeded 
with L. pneumophila was slower than growth on nonnutrient agar 
plates seeded with Escherichia coli. On inoculation of L. pneumo- 
phila into axenic cultures of N. lovaniensis and A. roryba, 99.9% of 
the L. pneumophila was destroyed within 24 h. After several 
weeks, however, some amoeba cultures became chronically infected 
and supported the growth of L. pneumophila. Amoebae exposed to 
L. pneumophila and containing adhered L. pneumophila, L. pneu- 
mophila antigens, or both, showed no increased pathogenic poten- 
tial on intranasal inoculation of weanling mice. Similarly, L. pneu- 
mophila propagated in chronically infected amoeba cultures 
showed no increase in virulence on intraperitoneal inoculation of 
guinea pigs relative to L. pneumophila grown in yeast extract 
broth. 20 references, 1 figure, 4 tables. 
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17129 Lung structure as revealed by microdissection: po- 
sitional morphology of human lung. Bastacky, J.; Hayes, 
T.L.; Von Schmidt, B. (Univ. of California, Berkeley). 
American Review of Respiratory Diseases; s7-813(1983). Con- 
tract AC03-76SF00098. 

A technique of lung structure analysis is presented that 
allows visualization of the airway in its conceptual form. The lung 
is dissected such that the bronchial tree appears as a branching, 
continuous surface whose fine structure varies as a function of posi- 
tion along the airway. In these preparations, single loci of interest 
can be studied sequentially with any optical or electron microscope. 
This provides precise correlation of surface morphology and intra- 
cellular structure. Microstructural information can be indexed by 
either branch order or linear distance along the air path. Morphom- 
etry can be performed on surface features of the airway imaged 
with the scanning electron microscope using this indexing system. 
The anatomy of a human airway is presented. 


5509 Pathology 


17130 (LBL—18795) Descriptive epidemiology and geo- 
graphic variation of childhood brain cancer in the US. Bunin, 
G.R. (Lawrence Berkeley Lab., CA (USA)). Nov 1984. 
Contract AC03-76SF00098. 181p. NTIS, PC A09/MF AO1; 
1; GPO Dep. File Number DE85007075. 

The descriptive epidemiology and geographic variation of 
childhood brain cancer by cell type was studied. For each cell 
type, the study indicates time trends, sex ratios, geographic varia- 
tion, racial differences, urban-rural differences, and socioeconomic 
differences. Since, in animals, one virus or chemical often causes 
tumors at several sites, the sex, race, age and socio-economic status 
of childhood brain cancer cases was compared to the epidemiologic 
profile of childhood leukemias. Similar epidemiological profiles 
would imply similar etiologies. 116 references, 18 figures, 71 tables. 


17131 Tumor-induced granulopoiesis unrelated to colony- 
stimulating factor. Burlington, H.; Cronkite, E.P.; Heldman, 
B.; Pappas, N.; Shadduck, R.K. (Brookhaven National Lab., 
Upton, NY). Blood; 62: No. 3, 693-696(Sep 1983). Contract 
AC02-76CH00016. 

A transplantable granulocytosis-inducing mammary adeno- 
carcinoma of mice was used to provide evidence about the role of 
tumor-generated factors in granulopoiesis. The original tumor pro- 
duced high levels of colony-stimulating factor (CSF) in culture as 
well as inhibitor to CSF. The tumor was passaged repeatedly, both 
in host mice and in culture, and eventually displayed a varying ca- 
pacity to induce granulocytosis. Tumors that were associated with 
either the induction of extreme granulocytosis or near-normal gran- 
ulocyte levels were selected and passaged intermittently in vivo and 
in culture. Two tumor lines were thus isolated: one, line C-4a, in- 
ducing granulocytosis, and the other, line-34-4H, failing to induce 
granulocytosis. Both lines grow at the same rate in host mice, but 
in culture, each displays a distinct morphology. Measurement of 
CSF and inhibitor produced by each line in culture showed that 
line 34-4H retained the capacity to produce CSF and inhibitor in 
spite of losing the ability to influence granulopoiesis in vivo. This 
suggests that the various factors shown to influence granulopoiesis 
in vitro may have little or no role as physiologic regulators in vivo. 
9 references, 3 figures, 1 table. 


17132 Xeroderma pigmentosum exhibiting neurological 
disorders and systemic lupus erythematosus. Hananian, J.; 
Cleaver, J.E. (Univ. of Miami, FL). Clinical Genetics; 17: 
39-45(1980). 

A patient is described who has a unique combination of 
symptoms that correspond with two sun-sensitive conditions: xero- 
derma pigmentosum (XP) and systemic lupus erythematosus (SLE). 
Both of these conditions have been suggested as being associated 
with a defect in DNA repair, but this is only clearly established for 
XP. The patient described is the only known case among US 
blacks, thus far, although African black cases are known. Her DNA 
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repair levels are 20-30% of normal, within the range found for 
many XP cell cultures and consistent with her assignment to group 
C by other investigators. Unusual for group C cases, however, are 
the neurological disorders, some of which correspond to those 
found in the de Sanctis Cacchione form of XP, which is commonly 
assigned to group A. Whether the associated SLE is a consequence 
of some special aspect of this particular XP condition or whether it 
is fortuitous cannot be resolved at present. 25 references, 2 figures. 
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17133 Quantum noise and the threshold of hearing. 
Bialek, W.; Schweitzer, A. (Department of Biophysics and 
Medical Physics, and Biology and Medicine Division, Law- 
rence Berkeley Laboratory, University of California, Berke- 
ley, California 94720 and Institute for Theoretical Physics, 
University of California, Santa Barbara, California 93106). 
Physical Review Letters; 54: No. 7, 725-725(18 Feb 1985). 
Contract AC03-76SF00098. 

We argue that the sensitivity of the ear reaches a limit im- 
posed by the uncertainty principle. This is possible only if the re- 
ceptor cell holds the detector elements in a special nonequilibrium 
state which has the same noise characteristics as a ground (T = 0 
K) state. To accomplish this "active cooling” the molecular dynam- 
ics of the system must maintain quantum mechanical coherence 
over the time scale of the measurement. 


17134 Temporal sequence and spatial distribution of early 
events of fertilization in single sea urchin eggs. Eisen, A.; 
Kiehart, D.P.; Wieland, S.J.; Reynolds, G.T. (Marine Bio- 
logical Lab., Woods Hole, MA). Journal of Cell Biology; 99: 
No. 5, 1647-1654(Nov 1984). Contract AC02-76EV03120. 
Measurements and observations of five early events of fertil- 
ization, singly and in pairs, from single sea urchin eggs have re- 
vealed the precise temporal sequence and spatial distribution of 
these events. In the Arbacia punctulata egg, a wave of surface con- 
traction occurs coincident with membrane depolarization (t = 0). 
These two earliest events are followed by the onset of a rapid, 
propagated increase in cytoplasmic-free calcium at ~23 s as meas- 
ured by calcium-aequorin luminescence. The luminescence reaches 
its peak value by 40 s after the membrane depolarization. The lumi- 
nescence remains uniformly elevated for some time before its decay 
over several minutes. The onset of an increase in the pyridin nu- 
cleotide (NAD(P)H) fluorescence follows the membrane depolar- 
ization at ~51 s. The fertilization membrane begins its elevation in 
a wave-like fashion coincidentally with the increase in NAD(P)H 
fluorescence. Similar results are observed in the Lytechinus varie- 
gatus egg. The results suggest that while the increase in cytoplas- 
mic-free calcium may be important for many changes occurring in 
the egg, the elevated-free calcium is not directly responsible for the 
propagated wave of cortical granule exocytosis. 32 references, 10 


singh i 
olds, G.T. (Marine Biolo; ical Lab., Woods Hole, 


MA). 
Journal of Cell Bio. : No. 5, 1878-1882(Nov 1984). 
Contract ”AC02-76EV03120. 

Maturation and fertilization of the starfish oocyte are puta- 
tive calcium-dependent events. The authors have investigated the 
spatial distribution and temporal dynamics of this calcium depend- 
ence in single oocytes of Asterias forbesi. They used the calcium 
photoprotein, aequorin, in conjunction with a microscope-photo- 
multiplier and microscope-image intensifier. Surprisingly, in con- 
trast to earlier work with Marasthenias glacialis, there is no detect- 
able increase in intracellular-free calcium in the oocyte of A. for- 
besi in response to the maturation hormone 1-methyl adenine. 
During fertilization of the same, matured, A. forbesi oocyte there is 
a large increase in intracellular-free calcium. The calcium concen- 
tration increases to ~1 pM at the point of insemination and the 
region of elevated free calcium expands across the oocyte in ~20 s 
(17-19°C). After the entire oocyte reaches an elevated concentra- 
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tion of free calcium, the concentration decreases uniformly 
throughout the oocyte over the next several minutes. 


17136 Mathematical model and numerical method for 
studying platelet adhesion and aggregation during blood clot- 
ting. — A.L. (Department of Mathematics, Universi- 
ty of California, Berkeley, California 94720 and Applied 
Mathematics Group, Lawrence Berkeley Laboratory, 
Berkeley, California 94720). Journal of Computational Phys- 
ics; 56: No. 1, 111-134(Oct 1984). Contract ACO03- 
76SF00098. 

The repair of small blood vessels and the pathological 
growth of internal blood clots involve the formation of platelet ag- 
gregates adhering to portions of the vessel wall. Our microscopic 
model represents blood by a suspension of discrete massless plate- 
lets in a viscous incompressible fluid. Platelets are initially noncohe- 
sive; however, if stimulated by an above-threshold concentration of 
the chemical ADP or by contact with the adhesive injured region 
of the vessel wall, they become cohesive and secrete more ADP 
into the fluid. Cohesion between platelets and adhesion of a platelet 
to the injured wall are modeled by creating elastic links. Repulsive 
forces prevent a platelet from coming too close to another platelet 
or to the wall. The forces affect the fluid motion in the neighbor- 
hood of an aggregate. The platelets and secreted ADP both move 
by fluid advection and diffusion. The equations of the model are 
studied numerically in two dimensions. The platelet forces are cal- 
culated implicitly by minimizing a nonlinear energy function. Our 
minimization scheme merges Gill and Murray's (Math. Program- 
ming 7 (1974), 311) modified Newton's method with elements of 
the Yale sparse matix package. The stream-function formulation of 
the Stokes’ equations for the fluid motion under the influence of 
platelet forces is solved using Bjorstad’s biharmonic solver (‘Nu- 
merical Solution of the Biharmonic Equation,” Ph.D. Thesis, Stan- 
ford University, 1980). The ADP transport equation is solved with 
an alternating-direction implicit scheme. A linked-list data structure 
is introduced to keep track of changing platelet states and changing 
configurations of interplatelet links. 


17137 Phosphomannosy! receptors may participate in the 
adhesive interaction between lymphocytes and high endotheli- 
al venules. Stoolman, L.M.; Tenforde, T.S.; Rosen, S.D. 
(Univ. of California, San Francisco). Journal of Cell Biology; 
99: No. 4, 1535-1540(Oct 1984). Contract AC03-76SF00098 

Normal and malignant lymphocytes can migrate from the 
bloodstream into lymph nodes and Peyer's patches. This process 
helps distribute normal lymphocytes throughout the lymphoid 
system and may provide a portal of entry for circulating malignant 
cells. An adhesive interaction between lymphocytes and the endo- 
thelium of postcapillary venules is the first step in the migratory 
process. The authors have recently shown that the simple sugars L- 
fucose and D-mannose, and an L-fucose-rich polysaccharide (fucoi- 
din), can inhibit this adhesive interaction in vitro. The authors now 
report that mannose-6-phosphate, the structurally related sugar 
fructose-1-phosphate, and a phosphomannan, core polysaccharide 
from the yeast Hansenula holstii (PPME) are also potent inhibitors. 
Mannose-6-phosphate and fructose-1-phosphate were potent inhibi- 
tors of lymphocyte attachment (one-half maximal inhibition at 2-3 
mM). Mannose-1-phosphate and fructose-6-phosphate had slight in- 
hibitory activity, while glucose-1-phosphate, glucose-6-phosphate, 
and galactose-6-phosphate had no significant activity (at 10 mM). In 
addition, the phosphomannan core polysaccharide was a potent in- 
hibitor (one-half maximal inhibition at 10-20 pg/ml); dephosphory- 
lation with alkaline phosphatase resulted in loss of its inhibitory ac- 
tivity. Preincubation of the lymphocytes, but not the lymph node 
frozen sections, with PPME resulted in persistent inhibition of bind- 
ing. Neither the monosaccharides nor the polysaccharide sup- 
pressed protein synthesis nor decreased the viability of the lympho- 
cytes. Furthermore, inhibitory activity did not correlate with an in- 
crease in negative charge on the lymphocyte surface (as measured 
by cellular electrophoresis). 27 references, 7 figures. 


17138 Reactions of corn root tissue to calcium. de Quin- 
tero, M.R.; Hanson, J.B. (Univ. of Illinois, Urbana). Plant 
Physiology; "16: No. 2, 403-408(Oct 1984). Contract AC02- 
76EV00790. 

Washing corn (Zea mays L.) root tissue in water causes loss 
of about one-third of the exchangeable Ca®* over the first 10 to 15 
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minutes. Upon transfer to K* -containing solutions, the tissue shows 
a short period of rapid K* influx which subsequently declines. Ad- 
dition of 0.1 millimolar Ca®* decreases the initial rapid K* influx, 
but increases the sustained rate of K* and Cl~ uptake. It was con- 
firmed that 0.1 millimolar Ca** is more effective than higher con- 
centrations for the initial inhibition, and that Mg” will substitute. 
The inhibition arises from a mild shock affect of restoring Ca*. 
With 0.1 millimolar Ca* net H* efflux is blocked for 10 to 15 min- 
utes and the cells are depolarized by about 30 millivolts. However, 
1 millimolar Ca** rapidly produces increased K* influx and blocks 
net H* efflux for only a few minutes; blockage is preceded by a 
brief net H* influx which may restore and increase ion transport by 
reactivating the plasmalemma H* -ATPase. Stimulation of electro- 
genic H*-pumping with fusicoccin eliminates the shock responses 
and minimizes Ca effects on K* influx. Fusicoccin also strongly 
decreases Ca” influx, but has no effect on Ca” efflux. Ice tempera- 
tures and high pH decreased Ca* efflux, but uncoupler and chlor- 
promazine did not. It is suggested that the inhibitory and promotive 
actions of Ca** are manifested through decreases or increases in the 
protonmotive force. 29 references, 11 figures, 1 table. 


17139 How alterations in pleural pressure influence 

esophageal pressure. Hurewitz, A.N.; Sidhu, U.; Bergofsky, 
E.H.; Shaan. A.D. (State Univ. of New York, Stony 
Brook). Journal of Applied Physiology: Respiratory, Environ- 
mental and Exercise Physiology; 56: No. 5, 1162-1169(1984). 
Contract AC02-76CH00016. 

Although esophageal pressures have been substituted for 
direct pleural pressure measurement in humans, the authors have in- 
vestigated the validity of this approach under circumstances when 
left and right pleural pressures are not equal. Esophageal and bilat- 
eral pleural pressures in awake sheep were compared by using 
matched balloon catheters in close proximity. In standing sheep, 
both end-expiratory pressures and inspiratory pressure swings were 
similar in all three catheter systems. However, when pleural pres- 
sures were made unequal, as during lateral recumbency or unilater- 
al pneumothorax, the esophageal pressure reflected predominantly 
the right pleural pressure. These results suggest that esophageal 
pressures are useful estimates of pleural pressure under normal con- 
ditions when pleural pressures are equal bilaterally. However, the 
usefulness of esophageal pressures is limited in the presence of uni- 
lateral pneumothorax or other conditions where left and right pleu- 
ral pressures are unequal. In the lateral decubitus position, positive 
end-expiratory pleural pressures were consistently observed. This 
was believed to be due to a combination of contraction of expirato- 
ry muscles, rapid respiratory rate resulting in insufficient expiratory 
time to reach an equilibrium pressure, and increased airways resist- 
ance resulting from compression of the dependent lung by the ab- 
dominal viscera. A single study in a paralyzed ventilated sheep 
showed less positive expiratory pressures, which were further re- 
duced to zero or less when the respiratory rate was slowed to 10 
breaths/min. 


17140 Regulation of hemopoiesis: inhibitors and stimula- 
tors produced by a murine bone marrow stromal cell line (H- 
1). Cronkite, E.P.; Miller, M.E.; Garnett, H.; Harigaya, K. 
(Brookhaven National Lab., Upton, NY). pp 266-284 of 
Haemopoietic stem cells. Killmann, S.A.; Cronkite, E.P.; 
Muller-Berat, C.N. (eds.). Copenhagen, Demark; Munks- 
gaard (1983). Contract AC02-76CH00016. 

The role that the stromal cells play in hemopoiesis has been 
investigated. The authors have isolated and preserved a murine cell 
line (H-) probably derived from the adventitial reticular cell. This 
line produces CSF and a labile inhibitor of CFU-c proliferation 
with preferential action on granulopoiesis. It also produces PGE 
and proliferation inhibitors of BFU-E and GEMM. The entry of 
CFU-S into DNA synthesis in vitro is suppressed. The authors pos- 
tulate that the ARC may play a major regulatory role in hemopoie- 
sis through intramedullary production of a number of factors which 
are described. However, they do not know the nature of the signals 
that activate the genes in the ARC which are coded for these fac- 
tors. 48 references, 3 figures, 5 tables. 
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17141 Measurement of carbon fixation and allocation 
using ''C-labeled carbon dioxide. Strain, B.R.; Goeschl, J.D.; 
Jaeger, C.H.; Fares, Y.; Magnuson, C.E.; Nelson, C.E. 
(Duke Univ., Durham, NC). Radiocarbon; 25: No. 2, 441- 
446(1983). Contract AI01-81ER60012. 

This paper describes the use of continuously produced and 
applied ''C in measurements of carbon dioxide assimilation and C 
movement in plant research. This technique differs from the pulsing 
type 'C research underway in other laboratories by being continu- 
ous and on-line with computer analysis making steady-state meas- 
urements of carbon fixation and movement possible. The studies to 
be described here make clear the advantages of using continuously 
produced and applied short half-lived isotopes. 


17142 Egg production and oviposition in the tobacco bud- 
worm: effect of age at mating. Proshold, F.I.; Karpenko, 
C.P.; Graham, C.K. (Dept. of Agriculture, Fargo, ND). 
Annals of the Entomologica 7 Society of America; 75: No. 1, 51- 
55(Jan 1982). 

Female tobacco budworms, Heliothis virescens (F.) (Lepi- 
doptera: Noctuidae), that emerged in the laboratory contained no 
mature eggs, although ooecyte development had proceeded as far 
as yolk deposition in the ultimate egg of each ovariole. After 18 h, 
ca. one mature egg per ovariole was present. If the females subse- 
quently remained unmated, maturation of additional eggs was cur- 
vilinear with age and leveled off at ca. 500 eggs per female at 120 
h. If the females mated, there was an inverse relationship between 
egg production and age mated; maximal production occurred when 
females mated the first night postemergence (ca. 30 h), and produc- 
tion then diminished until females mating at 5 days or more laid 
only slightly more eggs than virgin females. However, there was 
also a direct relationship between length of life and age of mating. 
Females that mated at 1 or 2 days showed a signficant correlation 
between numbers of eggs produced and longevity and between 
numbers of eggs and pupal weight. Virgin females and females that 
mated at 3 days showed a significant correlation between eggs and 
longevity but not between eggs and pupal weight. There was no 
significant correlation between eggs and pupal weight or longevity 
for females that mated at 5 days or later. 


17143 Colors of firefly bioluminescence. Part II. Experi- 
mental evidence for the optimization model. Seliger, H.H.; 
Lall, A.B.; Lloyd, J.E.; Biggley, W.H. (Johns Hopkins 
Univ., Baltimore, MD). Photochemistry and Photobiology; 36: 
68 1-688(1982). Contract AC02-76EV03277. 

The shapes, the peak wavelengths and the close matching of 
bioluminescence colors to visual spectral sensitivities in North 
American firefly species are consistent with the predictions of a 
spectral optimization model for selection in evolution. A screening 
pigment found by microspectrophotometry in the rhabomeres of 
Photinum pyralis has the absorbance characteristics predicted by 
the model. The biologically effective adaptation, a dimensionless 
ratio proportional to the relative advantage of a species to detect 
bioluminescence during twilight, has been calculated from experi- 
mentally determined distributions of ambient spectral radiances, 
visual spectral sensitivities and bioluminescence emissions and is 
shown to correlate both with color of bioluminescence and with 
the timing of initiation of flashing activity. The colors of firefly bio- 
luminescence are therefore species-specific adaptations to optimize 
the detection of bioluminescence in the different photic environ- 
ments in which the species have evolved. 


17144 Colors of firefly bioluminescence. Part I. Optimi- 
zation model. Seliger, H.H.; Lall, A.B.; Lloyd, J.E.; Biggley, 
W.H. (Johns Hopkins Univ., Baltimore, MD). Pschaule 
try and Photobiology; 36: 673- 680(1982). Contract ACO02- 
76EV03277. 

A model is developed for the optimization of signal-to-noise 
ratio for the detection of bioluminescence by fireflies during twi- 
light. The relative degree of optimization is derived in terms of a 
dimensionless ratio, a biologically effective adaptation. The numeri- 
cal values of this adaptation can be used to predict the sequence of 
adaptations of both visual spectral sensitivities and bioluminescence 
spectral emissions that result in the range of colors of biolumines- 
cence of fireflies from green through yellow. It is shown that a nar- 
rowing of visual spectral sensitivity via a screening pigment path- 
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way in order to discriminate against green ambient light is more ef- 
ficient than a shift in visual spectral sensitivity via change in the 
opsin photoprotein. The model predicts that the range of wave- 
lengths for the peak intensities of bioluminescence for North Amer- 
ican fireflies should be between 550 and 580 nm and provides the 
physical basis for the observations that in general dark-active firefly 
species emit green bioluminescence and twilight-active firefly spe- 
cies emit yellow bioluminescence. 25 references, 4 figures. 


5520 Public Health 


17145 (LMF—110) Statistical analyses of cancer inci- 
dence patterns in the Denver Metropolitan Area in relation to 
the Rocky Flats Plant. Crump, K.S.; Ng, T.H.; Cuddihy, 
R.G. (Lovelace Biomedical and Environmental Research 
Inst., Albuquerque, NM (USA). Inhalation Toxicology Re- 
search Inst.). Oct 1984. Contract AC04-76EV01013. 125p. 
NTIS, PC ‘A06/MF AOl; 1; GPO Dep. File Number 
DE85006525. 

The purpose of this study was to investigate the reported re- 
lationships between the location of the Rocky Flats plant and 
cancer incidence patterns in nearby populations. New analyses are 
applied to cancer incidence data from 1969 to 1971 to determine if 
factors unrelated to Rocky Flats can explain the reported cancer in- 
cidence patterns. Extensive analyses are also reported using cancer 
incidence data for 1979 to 1981. A total of 12,350 cancers occurring 
during 1979 to 1981 were used in the analyses. Data for 1969 to 
1971 and 1979 to 1981 are analyzed separately, and all of the analy- 
ses in this report are sex-specific and age-adjusted. Except for two 
analyses involving data from 1969 to 1971 to be described later, all 
analyses are for persons classified as white. Cancer cases incorpo- 
rated for 1969 to 1971 were those classified as of white rate and, 
for 1979 to 1981, those classified as either Caucasian-not otherwise 
specified or Caucasian of Spanish surname. Cancer categories in- 
clude: (1) total cancer, (2) radiosensitive cancers; (3) respiratory 
and digestive cancers; and (4) cancers of more specific sites. 22 ref- 
erences, 26 figures, 41 tables. 
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17146 (BNL—35474) Further studies on the genetic 
damage to bone marrow and other somatic effects following 
exposure to low level tritium. Carsten, A.L.; Benz, R.D.; 
Commerford, S.L.; Hughes, W.; Ichimasa, Y.; Ikushima, T.; 
Tezuka, H. (Brookhaven National Lab., U pton, NY (USA); 
Ibaraki Univ., Mito (Japan). Dept. of Sela Kyoto Univ., 
Kumatori, (Japan). Research Reactor Inst.; National 
Inst. of Genetics, Shizuoka (Japan)). 1984. Con- 
tract AC02-76CH00016. 29p. (CONF-8410171—4). NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE85005890. 

From US/Japan workshop on tritium radiobiology and 
health physics; Tokyo, Japan (29 Oct 1984). 

This paper emphasizes results obtained over the last 3 years, 
supplementing information presented at the first *H workshop. 
Sister chromtid exchange (SCE) measurements on mice maintained 
on 3.0 pCi/ml of tritiated water (HTO) or receiving an equal depth 
dose '°7Cs gamma exposure for 52 weeks have been completed. 
Small but significantly higher numbers of SCEs were found in ani- 
mals receiving gamma exposures or maintained on HTO than in 
their controls. In animals removed from the HTO regimen after 27 
weeks, the number of SCEs decreases with time, but did not return 
to control levels within the first 30 weeks. Comparative studies 
with the *°7Cs exposures indicate an RBE not significantly different 
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than 1.0. Mice were also maintained on 7.5, 15.0 and 30.0 Ci/ml 
HTO for SCE studies. Results similar to those described for 3.0 
pCi/ml were found. Maintaining animals on a 0.15% saccharin so- 
lution is the most effective of those tested for increasing the ani- 
mals’ water intake and for enhancing excretion of *H. The rate of 
disappearance of *H from animals maintained chronically on HTO 
indicated a two phase *H disappearance curve from hemoglobin. 
Single injections of HTO showed a brief delay in incorporation of 
3H followed by a disappearance paralleling the slower phase of the 
chronic exposure curve, and indicating a RBC lifetime of approxi- 
mately 40 days. 21 references, 7 figures, 1 table. 


17147 (DOE/EV/00119—258) Research in radiobiology. 
Annual report of work in progress in the internal irradiation 
program. Miller, S.C. (ed.). (Utah Univ., Salt Lake City 
(USA). Radiobiology Div.). 31 Mar 1983. Contract AC02- 
76EV00119. 192p. (COO—119-258). NTIS, PC A09/MF 
A01; 1; GPO Dep. File Number DE85007067. 

Research progress on studies of the effects of internally de- 
posited radionuclides in dogs, mice, and humans is reported. The 
studies include toxicity of plutonium 239, radium 226, and radium 
224, the kinetics of actinides in beagles, and dosimetry of internal 
emitters. (ACR) 


(AEA-TECDOC—305) Induced mutations for 
crop improvement in Latin America. Proceedings of a region- 
aa seminar on the utilization of induced mutations for crop 
improvement for countries in Latin America jointly organized 
by the IAEA and the FAO held in Lima, Peru, 17-23 October 
1982, (International Atomic Energy Agency, Vienna (Aus- 
tria); Food and Agriculture Organization of the United Na- 
tions, Rome (Italy)). Apr 1984. 359p. (CONF-8210282—). 
NTIS (US Sales Only), PC A16/MF A0Ol. File Number 
DE85780544. 

From Seminar on the utilization of induced mutations for 
crop improvement for countries in Latin America; Lima, Peru (17 
Oct 1982). 

A seminar was held on the use of induced mutations for use 
in developing improved crops. Items from this seminar and within 
the scope of EDB have been entered individually into the data 
base. 


17149 (LBL—18385) Analysis of gamma-ray damage to 
supercoiled DNA from electrooptical birefringence relaxation 
times. Roots, R.; Kraft, G.H.; Farinato, R.S.; Tenforde, T.S. 
(Lawrence Berkeley Lab., CA (USA)). Sep 1984. Contract 
AC03-76SF00098. 7p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85006866. 

Electrooptical birefringence (EO) measurements were per- 
formed on covalently closed, supercoiled Simian Virus 40 (SV40) 
DNA both in its native form, and after graded doses of Co y- 
irradiation ranging from 2.5 to 104.6 Gy. Characteristic relaxation 
times are unchanged by y-ray doses up to 105 Gy, and the subpo- 
pulation of molecules exhibiting the relaxation time tau: also under- 
goes little change as a function of the absorbed radiation dose. 
However, the population parameter a2 decreases from approximate- 
ly 50% to 40%, and as increases from 17% to 27% as the y-ray 
dose is increased up to 50 Gy. The increase in the fraction of DNA 
molecules exhibiting the longest relaxation time would be expected 
insofar as the accumulation of radiation damage produces a pro- 
gressively larger number of double-strand breaks, with a resultant 
increase in the number of linear molecules. 2 references, 1 figure. 


17150 (NUREG/CR—3981) Bioaccumulation of P-32 in 
bluegill and catfish. Kahn, B.; Turgeon, K.S.; Martini, D.K.; 
Dunkerly, S.J.; El-Shinawy, R.M.K.; Wilson, M.D.; Ham- 
mond, R.A.; Uribe, R.; Mizner, AA. (Georgia Inst. of 
Tech., Atlanta (USA). School of Mechanical Engineering). 
Feb 1985. 168p. NTIS, PC A08/MF AO! - GPO* $5.50. 
File Number T185900562. 

Bluegill and catfish were fed P-32 at a constant feeding rate 
per body weight to determine the bioaccummulation factor (BF/ 
sub r/) for P-32 in muscle relative to water. The fish were main- 
tained in flow-through tanks at two feeding levels. The bluegill ac- 
cumulated P-32 “or 51 days, followed by depuration for 28 days. 
The catfish study had to be teminated after 11 days. Fish were ana- 
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lyzed in triplicte for P-32 and phosphorus at intervals of 1 to 8 
days. Additional aquaria experiments were performed to determine 
the effects of water temperature, feeding rate, and type of food 
(worms vs. pellets) on P-32 uptake, and to observe P-32 uptake 
from water by unfed fish (including fish with blocked esophagus). 
A simple calculational model was used to determine the phosphorus 
turnover constant from the specific activity in tissue relative to 
food. This ratio at steady state approaches the BF/sub r/BF ratio 
(where BF is the phosphorus bioaccumulation factor) if P-32 trans- 
fers rapidly from water to food. The bluegill showed a weight gain 
of 0.2 %/d, a phosphorous turnover constant in muscle of 0.43 %/ 
d, and a BF/sub r//BF ratio of 0.081 at the higher feeding rate, 
and 0.05 %/d, 0.34 %/d, and 0.064 at the lower feeding rate. 
Hence, respective P-32 BF/sub r/ values are 6000 and 4000 at a 
phosphorus BF of 70,000. The BF/sub r/ values for catfish were 
approximately twice as high. The aquarium experiments suggest 
that the higher factors are due to a much higher phosphorus intake, 
higher water temperature, higher retention from pellets than from 
worms, and possible higher retention by catfish than bluegill under 
the same conditions. 36 references, 15 figures, 22 tables. 


17151 Genotoxicity of alpha particles in human embryon- 
ic skin fibroblasts. Chen, D.J.; Strniste, G.F.; Tokita, N. 
(Los Alamos National Lab., NM). Radiation Research; 100: 
No. 2, 321-327(Nov 1984). Contract W-7405-ENG-36. 

Cell inactivation and induced mutation frequencies at the hy- 
poxanthine-guanine phosphoribosyl transferase (HGPRT) locus 
have been measured in cultured human fibroblasts (GM10) exposed 
to a particles from *** Pu and 250 kVp X rays. The survival curves 
resulting from exposure to a particles are exponential. The mean 
lethal dose, Do, is approximately 1.3 Gy for X rays and 0.25 Gy for 
a particles. As a function of radiation dose, mutation induction at 
the HGPRT locus was linear for a particles whereas the X-ray-in- 
duced mutation data were better fitted by a quadratic function. 
When mutation frequencies were plotted against the log of survival, 
mutation frequency at a given survival level was greater in cells ex- 
posed to a particles than to X rays. 


17152 Radiation-induced mutagenicity and lethality in 
Ames tester strains of Salmonella. Isildar, M.; Bakale, G. 
(Case Western Reserve Univ., Cleveland, OH). Radiation 
Research; 100: No. 2, 396-411(Nov 1984). Contract AC02- 
78EV04746. 

Mutation and killing induced by X radiation and Co y ra- 
diation were studied in six different histidine-requiring auxotrophs 
of Salmonella typhimurium. Strain TA100, which is sensitive to 
base-pair substitutions, and strains TA2637 and TA98, which are 
sensitive to frameshifts, carry the pKM101 plasmid and exhibit sig- 
nificantly higher radiation-induced mutations compared to their 
plasmidless parent strains TA1535, TA1537, and TA1538, respec- 
tively. Among the plasmid-containing strains, TA98 and TA2637 
are much more sensitive to the mutagenic action of radiation than is 
TA100 based on a comparison with their respective spontaneous 
mutation rates; however, no uniformity was observed in the re- 
sponses of the strains to the lethal action of ionizing radiation. The 
following conclusions are consistent with these observations: (1) the 
standard Ames Salmonella assay correctly identifies ionizing radi- 
ation as a mutagenic agent; (2) frameshift-sensitive parent strains are 
more sensitive to the mutagenic effects of ionizing radiation than is 
the only strain studied that is sensitive to base-pair substitutions; 
and (3) enhancement of mutagenesis and survival is related to plas- 
mid-mediated repair of DNA damage induced by ionizing radiation 
and does not involve damage induced by Cerenkov-generated uv 
radiation which is negligible for our irradiation conditions. 


17153 Neutron carcinogenesis. Fry, R.J.M.; Groer, P.G. 
(Oak Ridge National Lab., TN). Radiation Research; 100: 
No. 2, 421-423(Nov 1984). 

The results of a workshop, Neutron Carcinogenesis, spon- 
sored by the Office of Health Effects of the Department of Energy 
and the National Cancer Institute, held at Oak Ridge on September 
19 and 20, 1983 are discussed. The workshop was organized by the 
Interlaboratory External Radiation Carcinogenesis group that was 
set up in 1982 to encourage interaction, collaboration, and exchange 
of expertise between the laboratories still active in the field of ex- 
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ternal radiation carcinogenesis. The major aim was to provide a 
forum for the exchange of ideas between the workers concerned 
with dosimetry, biophysics, in vitro transformation, and carcino- 
genesis in experimental animals. 


17154 Brain tumors at a nuclear facility. Reyes, M.; Wil- 
kinson, G.S.; Tietjen, G.; Voelz, G.L.; Acquavella, J.F.; 
Bistline, R. (Los Alamos National Lab., NM). JOM, Journal 
of Occupational Medicine; 26: No. 10, 721-724(Oct 1984). 

In response to an observed excess risk of brain tumor deaths 
among workers at the Rocky Flats Nuclear Facility (Colorado), a 
case-control study of all (n=16) primary brain tumor deaths occur- 
ring among white males employed during 1952 through 1977 was 
conducted to investigate their relationship with occupational radi- 
ation/nonradiation exposures. For each case, four controls were in- 
dividually matched on year of birth and period of employment. Al- 
though limited by a small number of cases, our study showed no 
statistically significant association between brain tumor death and 
exposure to internally deposited plutonium, external radiation, or 
other occupation risk factors. 24 references, 2 tables. 


17155 Disposition and effects of “Kr in pregnant rats. 
Sikov, M.R.; Ballou, J.E.; Willard, D.H.; Andrew, F.D. 
(Pacific Northwest Lab., Richland, WA). Health Physics; 47: 
No. 3, 417-427(Sep 1984). Contract AC06-76RL01830. 

Pregnant rats were housed in **Kr atmospheres at 10, 15, or 
20 days of gestation (dg) and killed after 4 hr of exposure to 37-40 
nCi/ml. The *Kr was present in the components of the fetoplacen- 
tal unit (FPU) at concentrations (nCi/g) equivalent to ~ 2% of the 
concentration (nCi/ml) in the exposure atmosphere. Tissue distribu- 
tion of Kr and the distribution of radiation dose did not suggest 
any unusual hazard to the fetus associated with exposure of preg- 
nant animals. The conclusion was tested using 5-day exposures to a 
1000-fold increased concentration: 40 wCi/ml. The main effects ob- 
served in pregnant rats exposed to Kr were deaths, impaired 
weight gain and skin lesions. Secondarily, the maternal toxicity led 
to indications of embryotoxicity, although the incidence of malfor- 
mations was not increased by the estimated 50-rad dose to the 
FPU. 


17156 Observations on very long-term removal of urani- 
um compounds. Crawford-Brown, D.J.; Wilson, J. (Univ. of 
North Carolina, Chapel Hill). Health Physics; 47: No. 3, 443- 
446(Sep 1984). Contract AC05-760R00033. 

In conjunction with the US Department of Energy's Health 
and Mortality Study, the authors have been involved in the assess- 
ment of doses delivered to the lung following occupational expo- 
sure to radionuclides. Principal amongst these radionuclides have 
been the compounds of U typically present at U-processing facili- 
ties. During the course of the study, a need arose to assign meas- 
ures of the validity inherent in using various forms of health phys- 
ics monitoring data in determining lung doses. Two primary prob- 
lems present themselves in making use of lung counts. The first 
makes note of the precision expected in repeated measurements on 
a given individual. The second problem is concerned with accuracy 
of lung counts with respect to their ability to characterize the activ- 
ity in critical sections of the organ. It has been demonstrated that 
significant quantities of inhaled insoluble U may be retained in the 
lung for very long periods of time. Removal from this compartment 
has been characterized by half-times much larger than the 120 days 
typically assumed for such compounds. The intent of this paper 
(aside from the question of precision) is to estimate the uptake and 
removal of U from the long-term compartment in individuals ex- 
posed chronically to U dust. 


17157 Distribution of ***Es in juvenile Miniature swine. 
McClanahan, B.J.; Ragan, H.A. (Pacific Northwest Lab., 
Richland, WA). Health Physics; 47: No. 3, 472-475(Sep 
1984). Contract AC06-76RL01830. 

The short half-life of 75°Es (20.5 days) results in an interest- 
ing temporal pattern of a (6.64 MeV) exposure for comparison with 
those of long-lived a-emitting radionuclides. Trivalent Es would be 
expected to behave biokinetically in a manner similar to the triva- 
lent lanthanides and actinides. Einsteinium-253 has behaved accord- 
ing to these predictions in mice, rats, and dogs. Most information 
on the tissue distribution of actinides has been obtained from studies 
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in rodents and dogs. The limited studies with **Es in swine de- 
scribed in this note were designed to extend to another species the 
more extensive investigations conducted in rats. 


17158 Iodine-129 in ovine thyroids from England. V: 
Middlesworth, L. (Univ. of Tennessee Center for the Health 
Sciences, Memphis). Health Physics; 47: No. 3, 488-490(Sep 
1984). Contract AS05-76EV01643. 

During the past year, weekly samples of thyroids from sheep 
slaughtered at an abattoir in Brimingham, England, have shown oc- 
casional examples in which '°I exceeded 0.1 pCi/g thyroid. If, for 
survey purposes, 1 g of ovine thyroid is considered to contain 1 mg 
of 771 and 1.0 pCi '°I weighs 5.9 nanograms, then 0.1 pCi '°I/g 
thyroid would represent a 1°I/'?°I atom ratio of approximately 5.9 


‘x 10-7. This quantity of !2°I was readily detected in ovine thyroids 


preserved by paraformaldehyde and placed on a shielded thin Nal 
detector. Samples with the most radioactivity were recounted in a 
pure germanium well detector and they spectrum measured repeat- 
edly for 1000-min periods over 4-6 months, confirming that the ra- 
dioactive decay rate did not exceed the counting error. 


17159 Uptake of *“*Cm, ***Pu and other radionuclides by 
trees inhabiting a contaminated flood plain. Pinder, J.E. III; 
McLeod, K.W.; Alberts, J.J.; Adriano, D.C. (Savannah 
River Ecology Lab., Aiken, SC). Health Physics; 47: No. 3, 
375-384(Sep 1984). Contract AC09-76SR00819. 

The plant uptake of *“*Cm, 1°7Cs, *Pu and ®°Sr was meas- 
ured for trees in a flood plain forest whose soils were contaminated 
by aqueous discharges from a nuclear-fuel chemical separations fa- 
cility. Uptake of the naturally occurring radionuclide *Ra was 
also measured. The relative availability of the nuclide was **Pu < 
24Cm < 37Cs <*6Ra S Sr. The concentration ratios for **Pu 

and **Cm, 3 x 10~* and 3.6 x 107%, respectively, were similar to 
those reported for other plant-soil systems. The ratios for *7Cs and 
Sr, 0.11 and 3.9, were similar to those reported for other south- 
eastern soils. However, the ratio for 7**Ra, 2.1, was greater than 
that normally reported. These ratios, which were determined in the 
field, were generally similar to those reported for greenhouse stud- 
ies on the same soil. 


17160 Adaptive response of human lymphocytes to low 
concentrations of radioactive thymidine. Olivieri, G.; Body- 
cote, J.; Wolfe, S. (Univ. of California, San Francisco). Sci- 
ence (Washington, D.C.); 223: 594-597(10 Feb 1984). Con- 
tract AC03-76SF01012. 

When human _ lymphocytes were cultured with 
[*H]thymidine, which acts as a source of low-level chronic radi- 
ation, and then exposed to 150 rad of x-rays at 5, 7, 9, or 11 hours 
before fixation, the yield of chromatid aberrations was less than the 
sum of the yields of aberrations induced by *H]thymidine and x- 
rays separately. Often fewer aberrations were found after exposure 
to radiation from both sources than were found after exposure to x- 
rays alone. At the same fixation times, nonradioactive thymidine 
did not affect the yield of x-ray-induced aberrations. The same phe- 
nomenon occurred at earlier fixation times, after exposure to 30 or 
40 rad of x-rays and [*H]thymidine. This response is analogous to 
the adaptive response to alkylating agents whereby prior treatment 
with small doses for a long period reduces the damage occurring 
from large doses of similar agents given for a short time. 23 refer- 
ences, 4 tables. 


17161 High-let radiation carcinogenesis. Fry, R.J.M.; 
Powers-Risius, P.; Alpen, E.L.; Ainsworth, E.J.; Ullrich, 
R.L. (Oak Ridge National Lab., TN). Advances in Space Re- 
search; 3: No. 8, 241-248(1983). Contract W-7405-ENG-26. 

Recent results for neutron radiation-induced tumors are pre- 
sented to illustrate the complexities of the dose-response curves for 
high-LET radiation. It is suggested that in order to derive an ap- 
propriate model for dose-response curves for the induction of 
tumors by high-LET radiation it is necessary to take into account 
dose distribution, cell killing and the susceptibility of the tissue 
under study. Preliminary results for the induction of Harderian 
gland tumors in mice exposed to various heavy ion beams are pre- 
sented. The results suggest that the effectiveness of the heavy ion 
beams increases with increasing LET. The slopes of the dose-re- 
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sponse curves for the different high-LET radiations decrease be- 
tween 20 and 40 rads and therefore comparisons of the relative ef- 
fectiveness should be made from data obtained at doses below 
about 20-30 rads. 


17162 Metabolic studies of gamma-irradiated wheat grow- 
ing without cell division. Haber, A.H.; Carrier, W.L.; Foard, 
D.E. (Oak Ridge National Lab., TN). American Journal of 
Botany; 48: No. 6, 431-438(Jul 1961). 

Wheat grains given 800 kr of Co® gamma radiation before 
moistening can germinate and grow into small ings without 
cell division or desoxyribonucleic acid (DNA) synthesis. This 
growth is sustained by metabolism and is not merely water uptake. 
The growing seedlings increase in dry matter, protein, and ribonu- 
cleic acid (RNA). They can perform photosynthesis by fixing 
carbon from CO, into sugar phosphates, sucrose, amino acids, and 
organic acids. These results suggest that such irradiated cereals may 
be used for certain physiological and anatomical studies of germina- 
tion and development in an intact growing organism in the absence 
of DNA synthesis, mitosis, and cell division. 


5602 Thermal Effects 
REFER ALSO TO CITATION(S) 17171 


17163 (DOE/ER/13248—1) Theory on extreme thermo- 
Ri ee een an meee eS 

July 1984-January 1985. Wiegel, J. 
eeonain Univ., Athens (USA). Dept. of Microbiology). Jan 
1985. Contract FG09-84ER 13248. 6p. NTIS, PC A02/MF 
A0l; 1; GPO Dep. File Number DE85007206. 

Research progress is reported on a study examining: (1) the 
influence of the growth temperature on growth parameters and on 
the protein pattern in O'Farrell gels; and (2) the characterization of 
various thermophilic and extreme thermophilic cellulolytic anaer- 
obes. (ACR) 


17164 Behavior of the plasma membrane of isolated pro- 
toplasts di a freeze-thaw cycle. Dowgert, M.F.; Stepon- 
kus, P.L. (Cornell U niv., Ithaca, NY). Plant Physiology; 75: 
No. 4, 1139-1151(Aug 1984). Contract AC02-81ER10917. 

Cryomicroscopy of protoplasts isolated from nonacclimated 
(NA) rye leaves (Secale cereale L. cv Puma) revealed that the pre- 
dominant form of injury following cooling to the minimum temper- 
ature for 50% survival (LTso) (-5°C) was expansion-induced lysis of 
the plasma membrane during warming and thawing of the suspend- 
ing medium when the decreasing osmolality resulted in osmotic ex- 
pansion of the protoplasts. When cooled to temperatures below the 
LTso, the predominant form of injury was loss of osmotic respon- 
siveness following cooling so that the protoplasts were osmotically 
inactive during warming. Only a low incidence (< 10%) of expan- 
sion-induced lysis was observed in protoplasts isolated from accli- 
mated (ACC) leaves, and the predominant form of injury following 
cooling to the LTso (-25°C) was loss of osmotic iveness. 
The tolerable surface area increment (TSAI/sub 50/) which result- 
ed in lysis of 50% of a population (TSAI) of NA protoplasts os- 
motically expanded from isotonic solutions was 1122 +/- 172 
square micrometers. Similar values were obtained when the proto- 
plasts were osmotically expanded from hypertonic solutions. Os- 
motic contractions were readily reversible upon return to isotonic 
solutions. During freeze-induced dehydration, endocytotic vesicles 
formed in NA protoplasts whereas exocytotic extrusions formed on 
the surface of ACC protoplasts. During osmotic expansion follow- 
ing thawing of the suspending medium, the endocytotic vesicles re- 
mained in the cytoplasm of NA protoplasts and the protoplasts 
lysed before their original volume and surface area were regained. 
In contrast, the exocytotic extrusions were drawn back into the sur- 
face of ACC protoplasts as the protoplasts regained their origi 
volume and surface area. 25 references, 10 figures, 1 table. 


17165 Effects of temperature and CO, enrichment on 
carbon translocation of plants of the C, grass species Echin- 
ochloa crus-galli (L.) Beauv. from cool and warm environ- 
ments. Potvin, C.; Goeschl, J.D.; Strain, B.R. (Duke Univ., 
Durham, NC). Plant Physiology; "15: No. 4, 1054-1057(Aug 
1984). Contract AI01-81ER60012. 
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Plants of Echinochloa crus-galli from Quebec and Mississippi 
were grown under two thermoperiods (28°C/22°C, 21°C/15°C) 
and two atmospheric CO2 concentrations (350 and 675 microliters 
per liter) to examine possible differential responses of northern and 
southern populations of this C, grass species. Translocation was 
monitored using radioactive tracing with short-lived "“C. CO: en- 
richment induced a decrease in the size of the export pool in plants 
of both populations. Other parameters did not strongly respond to 
elevated CO.. Low temperature reduced translocation drastically 
for plants from Mississippi in normal CO, concentration, but this 
reduction was ameliorated at high CO2. Overall, plants from 
Quebec had a higher ™C activity in leaf phloem and a higher per- 
centage of C exported, whereas these northern plants had lower 
turnover time and smaller pool size than plants from the southern 
population. 22 references, 2 figures, 5 tables. 


17166 Comparative analysis of the heat shock response in 
crop plants. Key, J.L.; Czarnecka, E.; Lin, C.Y.; Kimpel, J.; 
Mothershed, C.; Schoeffl, F. (Univ. of Georgia, Athens). pp 
107-118 of Current topics in plant biochemistry and physiol- 
ogy. Vol. 2. Randall, D.D.; Blevins, D.G.; Larson, R.L.; 
Rapp, B.J. (eds.). Columbia, MO, USA; University of Mis- 
souri (1983). Contract AS09- 80ER 10678 

The heat shock (hs) response in plants has only recently 
been investigated. In soybean seedings and cells in culture, there is 
a rapid induction of a large number of heat shock proteins follow- 
ing a shift from the normal growing temperature of 27-30°C to 39- 
41°C. The hs-proteins which accumulate during a permissive hs 
(39-42°C) provide thermal protection to a subsequent otherwise 
lethal hs treatment. This dramatic response of soybean seedlings to 
hs prompted us to investigate the phenomenon in other plants. 
Three-day-old pea, millet and soybean etiolated seedlings were 
used, and responded similarly to the temperature regimes as had the 
plants in previous studies. These results demonstrated a striking 
similarity of the response of three divergent species to heat shock, 
i.e., the development of thermotolerance to lethal temperatures by 
prior incubation at an elevated but non-lethal temperature. 


17167 Interaction of cooling rate, warming rate, glycerol 
concentration, and dilution procedure on the viability of 
frozen-thawed human granulocytes. Frim, J.; Mazur, P. (Oak 
Ridge National Lab., TN). Cryobiology; 20: 657-676(1983). 
Contract W-7405-ENG-26. 

The problem of preserving human granulocytes by freezing 
is addressed with emphasis on the fundamental cryobiology of the 
cell. The essential point if a cell is to survive freezing is surviving 
exposure to a sufficient concentration of protective additive to pre- 
vent slow-freezing injury. Glycerol was selected as the protective 
additive, and the permeability of the cell to glycerol was measured. 
The consequences of the osmotic volume changes associated with 
removing glycerol by dilution were investigated by using a fluores- 
cent staining technique to measure cell viability both before and 
after the removal of glycerol. Fluorescent staining showed when 
the granulocytes were frozen, thawed, and diluted under optimal 
conditions, 50-60% survived. These relatively high survivals ap- 
plied as long as the cells were held near 0°C after thawing. How- 
ever, relatively short exposure to 37°C resulted in rapid killing. 33 
references, 9 figures, 6 tables. 
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REFER ALSO TO CITATION(S) 15559, 15652, 15653, 15656, 15657, 15738, 
15741, 15741, 16081, 16981, 17027, 17030, 17046, 17165, 17234 


17168 (BNL—35679) Emphysema and fibrosis: risk fac- 
tors in responsiveness to air pollution. Costa, D.L.; Leh- 
mann, J.R. (Brookhaven National Lab., Upton, NY (USA)). 
1984. Contract AC02-76CH00016. 1lp. (CONF-8410233— 
1). NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE85006083. 

From 15. annual conference on environmental toxicology; 
Dayton, OH, USA (30 Oct 1984). 

Episodic and epidemiologic data appear to support the belief 
that chronic non-specific lung disease imposes an additional risk to 
affected individuals when challenged by air pollution. While this 
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concept has been implicitly enacted into law, little knowledge or 
understanding of the tenets of disease-based hyper-susceptibility 
exists. The clinical and animal experimental data show trends, but 
in general, have provided little substance to defend or challenge the 
legitimacy of the margins of safety incorporated into the standards 
of the EPA regulated pollutants. As more data on so-called normal 
individuals are being collected, many of these safety margins appear 
to be eroding, thus offering little encouragement that susceptible 
subgroups of the population are actually being protected. 39 refer- 
ences, 8 tables. 


17169 (CONF-841260—1) Problems in conducting hazard 
assessments for complex mixtures with emphasis on biological 
screening Walsh, P.J. (Oak Ridge National Lab., 
TN (USA)). 1984. Contract AC05-840R21400. 10p. NTIS, 
PC A02. File Number DE85005248. 

From Workshop on biological screening systems; Cincinnati, 
OH, USA (3 Dec 1984). 

An approach to testing the toxicity of complex mixtures is 
described. It involves the calculation of the potency of a mixture 
relative to one or more better characterized reference materials for 
all levels of biological organization where data are available. 8 ref- 
erences. (ACR) 


17170 (DOE/ER/60076—2) Pulmonary metabolism of 
dibenz[a,jlacridine. Warshawsky, D.; Hollingsworth, L.; 
Stong, D.; Smiddy, B. (Cincinnati Univ., OH (USA). Dept. 
of Environmental Health). [1984]. Contract AC02- 
82ER60076. 10p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85006809. 

Dibenz[a,jjacridine (DBAC) has been identified in cigarette 
smoke, industrial effluents, coal-tar pitch-polluted air samples and 
gasoline engine exhaust. The carcinoganicity of DBAC in mice has 
been demonstrated in skin, lung, and at the site of injection. This 
report describes the pulmonary metabolism of DBAC in an isolated 
perfused lung preparation. 21 references, 2 figures, 2 tables. (ACR) 


17171 (DOE/EV/10091—1) Carbon dynamics of north- 
——— 


ern hardwood forests: Pg exchange Jurik, 
T.W.; Briggs, G.M.; Gates, D.M. (Michigan U: Ann 
Arbor (USA)). Feb 1985. Contract AC02-79EV 10091. 74p. 
NTIS, PC A04/MF A0Ol; 1; GPO Dep. File Number 
DE85007513. 

Results of field investigations of CO2 exchange and water re- 
lations of leaves, of stem CO: exchange, and of total soil respiration 
are presented. The objective was to predict the response of north- 
ern hardwood forests to changing environmental conditions, par- 
ticularly to increases in the mole fraction of CO: in the atmosphere. 
Data from field studies of photosynthesis and growth in relation to 
the variables of light, temperature, CO2, moisture, and nutrients 
were combined with a whole-tree model of carbon flux and tree 
growth. 21 references, 25 figures, 8 tables. (ACR) 


17172 (Juel-Spez—265) Acid rain, heavy metals and 
uptake of pollutants by plants. Bhattacharyya, A.T. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. 
fuer Reaktorentwicklung). Aug 1984. 53p. (In German). 
NTIS (US Sales Only), PC A04/MF AOI. File Number 
DE85750760. 

The report is a bibliographic study. Acid rain, whose pH 
averages 4.1 in West Germany dissolves heavy metals which are 
then taken up from the soil by the root hairs of plants. The acid 
components and the heavy metals then destroy the plants. The 
report describes these processes in three chapters. 


17173 (LA-UR—85-362) Aerosol deposition along the res- 
piratory tract at zero gravity: a theoretical study. Lehnert, 
B.E.; Smith, D.M.; Holland, L.M.; Tillery, M.I.; Thomas, 
RG. (Los Alamos National Lab., NM (USA)). 1984. Con- 
tract W-7405-ENG-36. 16p. (CONF- 8410230—1). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE85006703. 

From Lunar bases and space activities of the 21st century; 
Washington, DC, USA (29 Oct 1984). 

Significant fractions of airborne particles composing inhaled 
aerosols can deposit along the respiratory tract during breathing. 
Depending on the environmental condition, some particles that 
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enter the body via the respiratory route can pose health hazards. 
On earth, three general rate mechanisms are active in this deposi- 
tion process: (1) inertial impaction; (2) diffusion; and (3) gravity-de- 
pendent sedimentation. Space craft, stations, and bases represent 
unique settings where potentially pathogenic aerosols may be en- 
countered under the unique condition of zero or reduced gravity. 
The present study was undertaken in order to predict how particle 
deposition in the human tract at zero gravity may differ 
from that on earth. We employed the aerosol deposition model of 
the Task Group on Lung Dynamics to assess the regional deposi- 
tion of particles ranging from 0.01 to 10 ym diameter at two partic- 
ulate densities, 1 and 4, during simulated tidal breathing and breath- 
ing during moderate - heavy exercise. Our results suggest the gas 
exchange regions of the lungs of space travelers and residents are 
afforded some protection, relative to their earth-bound counter- 
parts, against the deposition of particles due to the absence of grav- 
ity; and approximately 2 to 10 fold reduction in the efficiency of 
collection of particles > 0.5 ym in diameter occurred in the pulmo- 
nary region during resting conditions and exercise. Deposition 
along the tracheobronchial tree, however, is not markedly altered 
in the absence of gravity, indicating airway sites contributing to this 
structure remain susceptible to insults by inhaled aerosols. 18 refer- 
ences, 2 figures, 2 tables. 


17174 (NP—4770402) Chromium study. Papke, G. (Hes- 
sische Landesanstalt fuer Umwelt, Wiesbaden (German 
F.R.)). 31 Jul 1981. 62p. German). NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE84770402. 

Chromium is not generally speaking a toxic element. But 
chromium-VI compounds are definitely hazardous to health, pro- 
ducing damage of a kind and extent that depends on the kind and 
duration of the exposure. At work, dusts containing chromium 
compounds can at least have a chronic effect on the respiratory 
system. The dangerousness of chromium-VI compounds can be 
clearly proved. Late manifestations consist in the perforation of the 
nasal septum and, above all, lung carcinomas. Chromate solutions 
or dusts acting on the skin can produce serious damage to the tissue 
respectively allergic reactions of a more or less severe nature, de- 
pending on the duration of the exposure. Both as regards the acute 
and chronic effect, chromium-VI is toxic. The resulting disorders of 
the enterogastric system range from nausea and vomiting to death, 
the lethal dose for man being some 0.6 g in cases of a single expo- 
sure. The protection of man at work where chromium is processed 
should receive increased attention. The storage of chromium in the 
food chain depends on the extent of the immission. The decisive 
factor is the emission via air and waste water. Chromium-III is not 
easily absorbed in solid or dissolved form by plants. But in the 
course of the food chain respectively foodstuff processing by man, 
storage of chromium-III can take place. Effects of chromium-VI on 
the food chain through dusts or waste water are in principle possi- 
ble, especially in the vicinity of specific emittors. As the possibility 
cannot be excluded that chromium-III can be oxidated to chromi- 
um-VI in the course of the food chain or during the processing or 
preservation of foodstuffs and feed, chromium-VI must not be con- 
sidered alone in assessing chromium contents, but the total contents 
(chromium-III and chromium-VI) must be taken into account. The 
fixing of a limit value would be desirable. 


17175 (NP—5770155) Mercury contamination of domes- 
tic ungulate game. Teuwsen, N. ogee oe Univ. (Germa- 
ny, F.R.). Forstwissenschaftlicher Fachbereich). 28 Jun 
1983. 189p. (In German). NTIS (US Sales Only), PC A09/ 
MF AO1. File Number DE85770155. 

The total content of mercury in muscle, liver and kidney 
tissue of 3302 individuals of ungulate game was determined by 
atomic absorption spectrometry after wet combustion. On average 
the lowest values of mercury contamination were found in muscle 
tissue, the highest in kidney tissue. The contamination increase from 
red deer, fallow deer and roe deer to wild boar whereby the cervi- 
dae with few exceptions are not considered as being contaminated 
by mercury. The same holds true for wild boar without access to 
fields. In contrast wild boar can be heavily contaminated by mercu- 
ry when it can feed on fields. The average mercury infestation of 
the wild boars from different forest districts as related to year and 
region are markedly influenced by the amount of food originating 
from forest sources which gears the intensity of food search in the 
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neighbouring fields. Artificially induced feeding of game with mer- 
cury-treated seedcorn is documented and the possible negative con- 
sequences for animal and men are discussed with reference to the 
literature. 


(NP—5770156) Heavy metal concentrations in 
some a ee ee ee ee 
Campos, N.H. (Kiel Univ. (Germany, F.R.). Mathematisch- 
Naturwissenschaftliche Fakultaet). 1984. eH . (In German). 
NTIS (US Sales Only), PC A06/MF AOl. File Number 
DE85770156. 

Heavy metal concentrations (Cd, Cu, Pb) were measured in 
oysters (Crassostrea rhizophorae) and two species of tree oysters 
(isognomon alatus and I. bicolor) at various points of the Caribbean 
coast of Columbia. Samples were taken at 4 different times of the 
year. Cd and Cu concentrations were highest in oysters; Pb concen- 
trations did not differ between the species. The annual curve was 
similar for all heavy metals, with maximum concentrations in the 
dry season. In the area investigated, the WHO limiting values for 
daily Cd intake with oysters may be exceeded at times in most 
places, while the daily lead intake was found to be below the WHO 
limiting values. A comparison with other regions of the world 
shows that Cd and Pb concentrations in molluscs are high at the 
Caribbean coast. 


17177 (NUREG/CP—0053, pp 115-117) —— 
and risk assessment. Silvers, A.; Ricci, P.; Wyzga, R. (Elec- 
tric Power Research Inst., Palo Alto, CA). Jun 1984. NTIS, 
PC AO09/MF AOl - GPO. File Number 1184016166. 
(CONF-8310248—; LA—10127-C). 

From 9. annual statistics symposium on national energy 
issues; ne MD, USA (19 Oct 1983). 

e abstract ly; no manuscript. 

To To further study the use of toxicokinetics i in risk assessment, 
an Electric Power Research Institute workshop was held on the 
subject. The objectives of the workshop were to explore various 
questions such as the following: what are the strengths and weak- 
nesses of toxicokinetics in the extrapolation of animal data to man; 
can the toxicokinetic study concept, as now practiced, be modified 
to enhance its application in extrapolation problems; are there ge- 
neric structures that can readily be used as models for toxicokinetic 
studies; are there generic structures (such as metals) that cannot be 
successfully studied by accepted toxicokinetic techniques; are there 
modifications of approach which could be considered; what areas 
of risk assessment modeling, incorporating kinetic parameters, 
should be pursued; and what toxicokinetic research problems, asso- 
ciated with risk assessment, should EPRI support. A fundamental 
research problem considered at the workshop is that presented by 
the difference between the administered dose, and the dose deliv- 
ered to the biological target actually causing the adverse response. 
In a study, the chemical can be administered intravenously, orally 
through inhalation, or intramuscularly. These routes may differ 
from inhalation, ingestion and dermal absorption, normally the 
ways through which man first comes in contact with a toxicant. 


17178 (PNL-SA—12700) Carcinogenesis, metabolism and 
DNA-binding studies of complex organic mixtures. Springer, 
D.L.; Mahlum, D.D.; Westerberg, R.B.; Hopkins, K.L.; 
Frazier, M.E.; Later, D.W:; Weimer, W. Cc. (Pacific North- 
west Labs., Richland, WA (USA)). Oct 1984. Contract 
AC06-76RL01830. 12p. (CONF-8410225—3). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85007153. 

From 9. international symposiuum on polynuclear aromatic 
fees oe OH, USA (30 Oct 1984). 

ere conducted to determine the skin-tumor-initiat- 

ing anaes aoe aaa mixtures of synfuel derivation. Data from 
previous studies indicated that solvent refined coal (SRC)-II heavy 
distillate (HD; boiling range, 550 to > 850°F) produced skin 
tumors in mice and that most of the carcinogenic activity occurred 
in materials boiling above 750°F. Two of the highest-boiling frac- 
tions (ie., 800 to 850°F and >850°F) contained approximately 
equal amounts of benzo[a]-pyrene (BaP; 1600 ppM), yet the 
>850°F fraction produced 3.0 times as many skin tumors as the 
800 to 850°F fraction. Because of these findings, another study was 
conducted to determine the effects of a complex coal liquid (CL) 
matrix on the expression of BaP. For this study, BaP was mixed 
with a carcinogenic CL (50 yg BaP + 50 mg CL) and applied 
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once to the shaved backs of mice to initiate tumor development. 
The number of tumors on animals receiving BaP + CL was sub- 
stantially lower than for animals receiving the same amount of BaP 
only. These data demonstrate that the initiating activity of BaP was 
suppressed when it was presented to the animals in a complex 
chemical matrix. To extend these studies, in vitro and in vivo ex- 
periments were conducted to determine the extent of metabolism 
and DNA-binding of BaP alone or BaP in a complex mixture. 12 
references, 5 tables. 


17179 (LA-tr—85-5) Screening results on the toxicity of 
numerous organic fluorine compounds. Ulm, K. (Los Alamos 
National Lab.. NM (USA); Hoechst A.G., Frankfurt am 
Main (Germany, F.R.)). Jan 1985. Contract W-7405-ENG- 
36. Translation source information not available . 8p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85007024. 

A technique and apparatus for screening organic fluorine 
compounds for acute inhalation toxicity is briefly described. Some 
results are discussed. 4 references. (ACR) 


17180 Role of gibberellin in the growth response of sub- 
merged deep water rice. Raskin, I.; Kende, H. (Michigan 
State Univ., East Lansing). Plant Physiology; 76: No. 4, 947- 
950(Dec 1984). Contract AC02-76ER01338. 

The authors have shown previously that ethylene, which ac- 
cumulates in the air spaces of submerged stem sections of rice 
(Oryza sativa L. cv Habiganj Aman ID), is involved in regulating 
the growth response caused by submergence. The role of gibberel- 
lins in the submergence response was studied using tetcyclacis 
(TCY), a new plant growth retardant, which inhibits gibberellin 
biosynthesis. Stem sections excised from plants that had been wa- 
tered with a solution of 1 micromolar TCY for 7 to 10 days did not 
elongate when submerged in the same solution or when exposed to 
1 microliter per liter ethylene in air. Gibberellic acid (GAs) at 0.3 
micromolar overcame the effect of TCY and restored the rapid in- 
ternodal elongation in submerged and ethylene-treated sections to 
the levels observed in control sections that had not been treated 
with TCY. The effect of 0.01 to 0.2 micromolar GAs on internodal 
elongation was enhanced two- to eight-fold when 1 microliter per 
liter ethylene was added to their passing through the chamber in 
which the sections were incubated. GAs and ethylene caused a 
similar increase in cell division and cell elongation in rice inter- 
nodes. Thus, ethylene may cause internodal elongation in rice by 
increasing the activity of endogenous GAs. In internodes from 
which the leaf sheath had been peeled off, growth in response to 
submergence, ethylene and GAs was severely inhibited by light. 8 
references, 3 figures, 2 tables. 


17181 Transfection of the DNA polymerase-a gene. Liu, 
P.K.; Loeb, L.A. (Univ. of Washington, Seattle). Science 
(Washington, D.C.); 226: 833-835(16 Nov 1984). Contract 
AT06-82ER60069. 

DNA polymerase-a is the major replicative DNA polymer- 
ase in animal cells. The gene coding for a mutant DNA polymer- 
ase-a was transferred from one cell to another by transfection of 
DNA from mutant cells. The DNA was isolated from a mutant 
hamster cell line resistant to aphidicolin, a specific inhibitor of 
DNA polymerase-a, and transferred into an aphidicolin-sensitive 
cell line. The resulting transfectants exhibited increased survival in 
the presence of aphidicolin and contained an aphidicolin-resistant 
DNA polymerase-a. 17 references, 1 figure. 


17182 Characterization of a cadmium-binding complex of 
cabbage leaves. Wagner, G.J. (Brookhaven National Lab., 
Upton, NY). Plant Physiology; 76: No. 3, 797-805(Nov 1984). 

The chemical nature of a principle, inducible cadmium-bind- 
ing complex which accumulates in cabbage leaves was studied and 
compared with that of animal metallothionein and copper-binding 
proteins isolated from various organisms. The apparent molecular 
weight of native cabbage complex and carboxymethylated ligand of 
the complex under native conditions as determined by gel filtration 
was about 10,000 daltons. Under denaturing conditions their appar- 
ent molecular weights were about 2000 daltons. Ligand of native 
complex contained 37, 28, and 9 residue per cent of glutamic acid- 
glutamine, cysteine, and glycine, respectively, and low aromatic 
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residue, serine and lysine content. The high acidic and low hydro- 
phobic residue content explain the behavior of complex on electro- 
phoresis in the presence and absence of sodium dodecy] sulfate. Its 
isoelectric point was below 4.0 and it bound 4 to 6 moles cadmium 
per mole ligand in what appear to be cadmium-mercaptide chromo- 
phores. The complex was found to be heat stable, relatively prote- 
ase insensitive, and lacking in disulfide bonds. Attempts to deter- 
mine the primary sequence of reduced native complex and carboxy- 
methylated, cleaved ligand using the Edman degradation procedure 
were unsuccessful. An electrophoretic procedure is described for 
preparative isolation of purified complex and a method is described 
for monitoring ligand of complex as its fluorescent dibromobimane 
adduct. 31 references, 6 figures, 2 tables. 


17183 Metabolism of monoterpenes: early steps in the 
metabolism of d-neomenthyl-8-D-glucoside in peppermint 
(Mentha piperita) rhizomes. Croteau, R.; Sood, V.K.; Ren- 
stroem, B.; Bhushan, R. (Washington State Univ., Pullman). 
Plant Physiology; 76: No. 3, 647-653(Nov 1984). Contract 
AM06-76RL02221;AT06-82ER 12027. 

Previous studies have shown that the monoterpene ketone 1- 
[G-*H] menthone is reduced to the epimeric alcohols l-menthoi and 
d-neomenthol in leaves of flowering peppermint (Mentha piperita 
L.), and that a portion of the menthol is converted to methyl! ace- 
tate while the bulk of the neomenthol is transformed to neo- 
menthyl-8-D-glucoside which is then transported to the rhizome. 
Analysis of the disposition of 1-[G]*H]menthone applied to midstem 
leaves of intact flowering plants allowed the kinetics of synthesis 
and transport of the monoterpenyl glucoside to be determined, and 
gave strong indication that the glucoside was subsequently metabo- 
lized in the rhizome. Studies with d-[G-*H]neomenthy]l-8-D-gluco- 
side as substrate, using excised rhizomes or rhizome segments, con- 
firmed the hydrolysis of the glucoside as an early step in metabo- 
lism at this site, and revealed that the terpenoid moiety was further 
converted to a series of ether-soluble, methanol-soluble, and water- 
soluble products. The conversion of menthone to the lactone, and 
of the lactone to more polar products, were confirmed in vivo 
using 1-[G-*H]menthone and 1-[G-*H]-3,4-menthone lactone as sub- 
strates. Additional oxidation products were formed in vivo via the 
desaturation of labeled neomenthol and/or menthone, but none of 
these transformations appeared to lead to ring opening of the p- 
‘menthane skeleton. Each step in the main reaction sequence, from 
hydrolysis of neomenthyl glucoside to lactonization of menthone, 
was demonstrated in cell-free extracts from the rhizomes of flower- 
ing mint plants. The lactomization step is of particular significance 
in providing a means of cleaving the p-methane ring to afford an 
acyclic carbon skeleton that can be further degraded by modifica- 
tions of the well-known f-oxidation sequence. 41 references, 3 fig- 
ures, 1 table. 


17184 Air pollution and mortality: specification searches 
using SMSA-based data. Lipfert, F.W. (Brookhaven Nation- 
al Lab., Upton, NY). Journal of Environmental Economics 
and Management; 11: No. 3, 208-243(Sep 1984). Contract 
AC02-76CH00016. 

A series of cross-sectional multiple regressions of 1969 and 
1970 US mortality rates is presented for up to 112 SMSAs, against 
various demographic, environmental, and lifestyle variables. The 
basic data set is the same as that used by L.B. Lave and E.P. Seskin 
for 1969, except that many more independent explanatory variables 
have been added. Since not all of these variables were available for 
all of the SMSAs, there were several data sets analyzed, depending 
on the selection of independent variables. The regression coeffi- 
cients for air pollution tended to be quite sensitive to both the in- 
clusion of the new independent variables and the selection of data 
sets. 28 references, 12 tables. 


17185 Microbial specificity of metallic surfaces exposed 
to ambient seawater. Zaidi, B.R.; Bard, R.F.; Tosteson, T.R. 
(Univ. of Puerto Rico, Mayaguez). Applied and Environmen- 
tal Microbiology; 48: No. 3, 519-524(Sep 1984). 
High-molecular-weight materials associated with the extra- 
cellular matrix and film found on titanium and aluminum surfaces 
after exposure to flowing coastal seawater were isolated. This mate- 
rial was purified by hydroxylapatite chromatography and subse- 
quently employed to produce antibodies in the toad, Bufo marinus. 
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The antibodies were immobilized on a solid support and employed 
to isolate adhesion-enhancing, high-molecular-weight materials 
from the laboratory culture media of bacterial strains recovered 
from the respective metallic surfaces during the course of their ex- 
posure to seawater. The adhesion-enhancing materials produced by 
the surface-associated bacterial strains were immunologically relat- 
ed to the extracellular biofouling matrix material found on the sur- 
faces from which these bacteria were isolated. The surface selectiv- 
ity of these bacterial strains appeared to be based on the specificity 
of the interaction between adhesion-enhancing macromolecules pro- 
duced by these bacteria and the surfaces in question. 30 references, 
6 tables. 


17186 Selection, isolation, and characterization of cadmi- 
um-resistant Datura innoxia suspension cultures. Jackson, 
P.J.; Roth, E.J.; McClure, P.R.; Naranjo, C.M. (Los Alamos 
National Lab., NM). Plant Physiology; 75: No. 4, 914- 
918(Aug 1984). 

Datura innoxia cells from suspension cultures were selected 
for their ability to grow and divide rapidly in normally lethal con- 
centrations of cadmium. Cells resistant to 12.5, 25, 50, 100, 160, 200, 
and 250 micromolar cadmium chloride were isolated and utilized to 
initiate cell suspension cultures resistant to this toxic metal ion. Var- 
iant cell lines retained their ability to grow in cadmium after being 
grown in its absence for more than 400 generations. Resistance to 
cadmium was correlated with the synthesis of low molecular 
weight, cysteine-rich, cadmium-binding proteins. Synthesis of these 
proteins was induced rapidly in cadmium-resistant cells in response 
to a challenge of cadmium. Induction was detectable within one 
hour after exposure of the cells to the metal ion. Accumulation of 
protein bound cadmium reached a maximum eight to twelve hours 
following exposure. Metal-binding proteins were not detectable in 
the cadmium sensitive D. innoxia cells from which resistant cells 
were derived. 28 references, 6 figures, 1 table. 


17187 Short-term effects of CO. on gas exchange of 
leaves of bigtooth aspen (Populus grandidentata) in the field. 
Jurik, T.W.; Weber, J.A.; Gates, D.M. (Univ. of Michigan 
Biological Station, Ann Arbor). Plant Physiology; 75: No. 4, 
1022-1026(Aug 1984). Contract AC02-79EV 10091. 

The short term effects of increased levels of CO: on gas ex- 
change of leaves of bigtooth aspen (Populus grandidentata Michx.) 
were studied at the University of Michigan Biological Station, Pell- 
ston, MI. Leaf gas exchange was measured in situ in the upper half 
of the canopy, 12 to 14 meters above ground. In 1900 microliters 
per liter CO2, maximum CO, exchange rate (CER) in saturating 
light was increased by 151% relative to CER in 320 microliters per 
liter CO2. The temperature optimum for CER shifted from 25°C in 
320 microliters per liter CO2 to 37°C in 1900 microliters per liter 
COz. In saturating light, increasing CO: level over the range 60 to 
1900 microliters per liter increased CER, decreased stomatal con- 
ductance, and increased leaf water use efficiency. The initial slope 
of the CO: response curve of CER was not significantly different at 
20 and 30°C leaf temperatures, although the slope did decline sig- 
nificantly during leaf senescence. In 1900 microliters per liter COz, 
CER increased with increasing light. The light saturation point and 
maximum CER were higher in 30°C than in 20°C, although there 
was little effect of temperature in low light. The experimental re- 
sults are consistent with patterns seen in laboratory studies of other 
Cs species and define the parameters required by some models of 
aspen CER in the field. 25 references, 5 figures. 


17188 Salinity effects on photosynthesis and growth in 
Alternanthera philoxeroides (Mart.) Griseb. Longstreth, D.J.; 
Bolanos, J.A.; Smith, J.E. (Louisiana State Univ., Baton 
Rouge). Plant Physiology; 75: No. 4, 1044-1047(Aug 1984). 
Alternanthera philoxeroides, alligator weed, was grown at 
five different NaCl concentrations to determine the effect of salinity 
on factors related to the net rate of CO. uptake (P/sub n/). Over 
the range of 0 to 400 millimolar NaCl, P/sub n/ declined 51%. Sto- 
matal conductance declined in parallel with P/sub n/ and as a 
result there was no reduction in intercellular ©O2 concentrations 
and therefore no reduction in the amount of CO: available for pho- 
tosynthesis. The CO. compensation point did not change with salt 
stress. Increases in leaf thickness tended to compensate slightly © 
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the negative effects of salinity on leaf cell metabolism, at least in 
relation to P/sub n/. On a mesophyll cell area basis, soluble protein 
was relatively constant in leaves developed at 100 to 400 millimolar 
NaCl while total chlorophyll decreased at all salinities. Dry weight 
production and P/sub n/ were closely correlated in alligator weed 
grown at different salinities. Plants produced less leaf area per unit 
dry weight as salinity increased, which may aid in water conserva- 
tion. 26 references, 5 figures, 2 tables. 


17189 Energetics of proline transport in corn mitochon- 
dria, Elthon, T.E.; Stewart, C.R.; Bonner, W.D. Jr. (Univ. 
of Pennsylvania, Philadelphia). Plant ies 75: No. 4, 
951-955(Aug 1984). Contract AC02-82ER 1202 

The mechanism of proline entry into the is region of 
isolated corn mitochondria (Zea mays L. Mol7 x B73) was investi- 
gated by measuring osmotically induced changes of mitochondrial 
size (changes in Asao) in combination with oxygen uptake measure- 
ments. Using NADH oxidation to generate the electrochemical gra- 
dient, we have determined that proline transport is stereospecific 
and that it can be inhibited by the proline analog L-thiazolidine-4- 
carboxylic acid. The energetics of proline transport was investigat- 
ed by measuring the effects of FCCP (p-trifluoromethoxycarbonyl 
cyanide phenylhydrazone) and valinomycin on mitochondrial swell- 
ing and substrate oxidation. Proline transport and resulting oxida- 
tion were found to be partially dependent upon the energy of the 
electrochemical gradient. At low proline concentrations, entry was 
found to be primarily independent of the gradient (based on insensi- 
tivity to FCCP), whereas at higher proline concentrations a gradi- 
ent-dependent mechanism became involved. Results with valimo- 
mycin indicated that proline transport and oxidation are dependent 
upon the pH potential across the membrane rather than the electri- 
cal (membrane) potential. 


Aryl hydrocarbon hydroxlyase induction by 
benzo[alanthracene: regulatory gene localized to the distal 
portion of mouse chromosome 17. Legraverend, C.; Kaeren- 
lampi, S.O.; ey en S.W.; Lalley, P.A.; Kozak, C.A.; 
Womack, J Nebert, D. Ww. (National Institutes of Health, 
Bethesda, MD). Genetics; 107: No. 3, 447-461(Jul 1984). 

Aryl hydrocarbon (benzo[a]pyrene) hydroxylase inducibility 
by benzo[aJanthracene was studied in 29 somatic cell hybrid clones, 
developed by fusing mouse spleen or peritoneal cells from four dif- 
ferent inbred strains with hypoxanthine phosphoribosyltransferase- 
deficient Chinese hamster E36 cells. Karyotype analysis plus 25 
markers assigned to 16 autosomes and the X chromosome were ex- 
amined. In 28 of the 29 clones, the presence or absence of inducibi- 
lity is associated with the presence or absence, respectively, of 
mouse chromosome 17. Liver microsomal aryl hydrocarbon hy- 
droxylase induction by 3-methylcholanthrene or benzo[aJanthracene 
was assessed in appropriate backcrosses with the Mus musculus mo- 
lossinus, M.m. castaneus, MOR/Cv, P1/J.SM/J and DBA/2J inbred 
strains and in 13 NX8 recombinant inbred lines. Twenty-seven bio- 
chemical genetic markers representing all but four autosomes were 
tested for possible linkage with the hydroxylase inducibility, and no 
linkage was found. The hepatic Ah receptor was quantitated in 26 
BXD recombinant inbred lines; the Ah phenotype did not match 
exactly any of the more than 70 genes with established strain distri- 
bution patterns representing 12 autosomes and at least five unlinked 
markers. It is concluded that a major gene controlling aryl hydro- 
carbon hydroxylase inducibility by benzo[aJanthracene is located on 
chromosome 17. 


17191 Influence of applied NaCl on Crassulacean acid 
metabolism and ionic levels in a cactus, Cereus validus. 
Nobel, P.S.; Luettge, U.; Heuer, S.; Ball, E. (Technische 
Hochschule, Darmstadt, West Germany). Plant ew 
75: No. 3, 799-803(Jul 1984). Contract AC03-76SF00012 

To determine possible physiological responses to salinity, 
seedlings of Cereus validus Haworth were treated with up to 600 
millimolar NaCl for up to 16 days when they were about 9 months 
old and 100 millimeters tall. Salt stress decreased stem biomass, e.g. 
it was 19.7 grams for controls and 11.4 grams for plants treated 
with 400 millimolar NaCl for 14 days. Nocturnal CO, uptake in 
these obligate Crassulacean acid metabolism (CAM) plants was in- 
hibited 67% upon treatment with 400 millimolar NaCl for 14 days 
(controls, 181 millimoles CO2 per square meter), while nocturnal 


ERA-10/9 / 2346 


accumulation of malate was inhibited 49% (controls, 230 millimoles 
malate per square meter). The larger accumulation of malate as 
compared to uptake of atmospheric CO. suggests that internal CO: 
recycling occurred during the dark period. Such recycling was 
lower in the controls (~ 20%) than in the NaCl-treated plants (~ 
50%). The nocturnal increase in malate and titratable acidity de- 
pended on the total daily photosynthetically active radiation avail- 
able; measurements suggest a quantum requirement of 26 photons 
per malate. As NaCl in the medium was increased to 600 millimolar 
in daily increments of 50 millimolar, Na and Cl concentrations in 
the roots increased from about 7 to 100 millimolar, but K concen- 
tration in the cell sap remained near 26 millimolar. Concomitantly, 
concentrations of Na and Cl in the shoots increased from 8 to 17 
millimolar and from 1 to 7 millimolar, respectively, while the K 
concentration increased about 16 to 60 millimolar. In plants main- 
tained for 14 days at 500 millimolar NaCl, the root levels of Na and 
Cl increased to 260 millimolar, the shoot levels were about 60 milli- 
molar, and the stem bases began to become necrotic. 25 references, 
5 figures. 


17192 Cytogenetic findings in persons living near the 
Love Canal. Heath, C.W. Jr.; Nadel, M.R.; Zack, M.M. Jr.; 
Chen, A.T.L.; Bender, M.A.; Preston, R.J. (Centers for Dis- 
ease Control, Atlanta, GA). JAMA, the Journal of the Ameri- 
can Medical Association; 251: No. 11, 1437-1440(16 Mar 
1984). Contract AC02-76CH00016;W-7405-ENG-26. 

Cytogenetic analyses were performed on peripheral blood 
from 46 present or past residents of the areas surrounding Love 
Canal, a former dump site for chemical wastes in Niagara Falls, 
NY. Participants included 17 persons in whom cytogenetic analyses 
had been performed in 1980 and 29 persons who had been living in 
1978 in seven homes that directly adjoined the canal and in which 
environmental tests showed elevated levels of chemicals spreading 
from the canal. Frequencies of chromosomal aberrations and of 
sister chromatid exchange (SCE) did not differ significantly from 
control levels. For all participants, cigarette smoking was associat- 
ed with an increase in sister chromatid exchange frequency. 


17193 Plasma membrane reorganization induced by 
tumor promoters in an epithelial cell line. Packard, B.S.; 
Saxton, M.J.; Bissell, M.J.; Klein, M.P. (Univ. of California, 
Berkeley). Proceedings of the National Academy of Sciences of 
the United States of America; 81: No. 1, 449-452(Jan 1984). 
Contract AC03-76SF00098;A T03-80ER 10700. 

The effects of phorbol ester tumor promoters on the lateral 
diffusion in plasma membrane lipid environments were examined by 
the technique of fluorescence recovery after photobleaching. To 
this end, the probe collarein, a fluorescent lipid analog that has the 
property of exclusive localization in the plasma membrane, was 
synthesized. Measured decreases in three parameters [percentage of 
fluorescence bleached (30%), percentage of recovery (52%), and 
half-time for recovery (52%)] connoted the appearance of an immo- 
bile fraction upon exposure to tumor promoters. These data are 
consistent with lipid reorganization in response to a reorganization 
of the intra- and perimembranous macromolecular scaffolding upon 
the interaction of cells with tumor promoters. The idea of induced 
reorganization is supported by experiments in which cell shape 
change, brought about by either exposure to cytochalasin B or 
growth on matrices of collagen, fibronectin, or laminin, resulted in 
values in the fluorescence recovery after photobleaching technique 
similar to those with active phorbol esters. 35 references, 3 figures, 
1 table. 


17194 Induced resistance to platinum in Chinese hamster 
ovary cells. Smith, B.L.; Hanna, M.L.; Taylor, R.T. (Law- 
rence Livermore National Lab., CA). Journal of Environ- 
mental Science and Health, Part A: Environmental Science 
and Engineering; A19: No. 3, 267-298(1984). Contract W- 
7405-ENG-48. 

Cellular resistances to the toxic effects of two environmen- 
tally and industrially important platinum (Pt) complexes (KePtCle 
and Pt(SOQ,4)2) were induced separately in Chinese hamster ovary 
cells (CHO-S) by continuous exposure to the compounds for 5 and 
4 months, respectively. The two resulting cell lines, 220/sup R/ (re- 
sistant to 220 4M KePtCle) and 550/sup R/ (resistant to 550 1M 
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Pt(SOx)2) have resistant phenotypes which are stable for at least 55 
population doublings in the absence of a selective agent (i.e., Pt). 
Each resistance is quite specific with respect to the Pt atom as well 
as the attached ligands, but both cell lines show some cross resist- 
ance to other Pt complexes and to one other Noble metal complex 
(KsRhClk). X-Ray fluorescence determinations of Pt in parental 
CHO-S and 220/sup R/ cells cultured in the presence and absence 
of K2PtCle demonstrated that very little of this compound is taken 
up by either cell line. However, comparable analyses revealed that 
the amount of Pt accumulated by 550/sup R/ cells grown in 
Pt(SO,)2 is 3-4 times the amount taken up by the parental CHO-S 
cells. Cell fusions between each resistant cell line and the Pt-sensi- 
tive CHO-S line yielded hybrids which, in each case, display Pt re- 
sistances that are intermediate between those of the resistant and 
sensitive cells employed in the hybridizations. The resistant pheno- 
types are therefore codominantly regulated. 33 references, 7 figures, 
4 tables. 


17195 Mitigation of acute toxicity of coal-derived liquids 
by hydrotreatment. Schultz, T.W.; Dumont, J.N. (Univ. of 
Tennessee, Knoxville). Journal of Environmental Science and 
Health, Part A: Environmental Science and Engineering; A19: 
No. 4, 405-415(1984). Contract W-7405-ENG-26. 

Acute toxicity of 12 coal-derived liquids representing 3 dif- 
ferent technologies and 4 different severities of hydrotreatment has 
been examined with the Tetrahymena population growth bioassay. 
Tetrahymena were exposed to various concentrations of the organ- 
ic materials and growth impairment was monitored. In addition, 
analyses of the major organic elements in the coal liquids are pre- 
sented. Coal-derived liquids have a greater heteroatom and aromat- 
ic content than do natural crude oils. Hydrotreatment, the catalytic 
addition of hydrogen, concomitantly reduces toxicity as well as he- 
teroatom content and aromaticity. Regression analysis of log toxici- 
ty vs. % weight of the major organic elements suggests hydrogen 
content may be a good indicator of relative toxicity of coal-derived 
liquids. 


17196 Mutagen formation in a model beef boiling system. 
II, Effects of proteolysis and comparison of soluble fractions 
from several protein sources. Taylor, R.T.; Shore, V.; Fultz, 
E. (Lawrence Livermore National Lab., CA). Journal of 
Environmental Science and Health, Part A: Environmental 
Science and Engineering; A19: No. 7, 819-845(1984). Con- 
tract W-7405-ENG-48. 

Fried beef and commercial beef extracts contain Ames/Sal- 
monella frameshift mutagens that form at relatively low tempera- 
tures (100-200°C). To investigate the types of natural components 
in beef muscle that give rise to frameshift mutagenic activity, a 
model boiling system was devised and it was demonstrated that all 
of the Salmonella TA1538 activity is formed from H2O-soluble, < 
500 molecular wt compounds that are present in round steak super- 
natant fractions (S; and S2). S2 is derived from S;, the soluble frac- 
tion of homogenized beef, by a brief 30 min boil and centrifugation. 
The authors report that proteolysis of beef S: with papain, trypsin, 
or chymotrypsin (+/- carboxypeptidase A) increases the mutagenic 
activity of boiled S. by 1.8-4.5 fold over the baseline range of 90- 
100 TA1538 revertants/10® bacteria/g dry beef/14 h at pH 4.0. Se- 
quential treatment of beef S: with chymotrypsin followed by car- 
boxypeptidase A is the most efficient mutagen enhancing digestion 
(415 revertants/g dry beef or 7.7 revertants/mg of S: soluble pro- 
tein). 56 references, 7 figures, 5 tables. 


17197 Mutagen formation in a model beef boiling system. 
I. Conditions with a soluble beef-derived fraction. Taylor, 
R.T.; Fultz, E.; Shore, V. (Lawrence Livermore National 
Lab., CA). Journal of Environmental Science and Health, 
Part A: Environmental Science and Engineering; A19: No. 7, 
791-817(1984). Contract W-7405-ENG-48. 

Fried beef and commercial beef extract contain Ames/Sal- 
monella frameshift mutagens that require microsomal (S-9) activa- 
tion. To ascertain which fraction(s) of beef muscle contain(s) the es- 
sential precursors, aqueous (1:1) homogenates of lean round steak 
were centrifuged to give an insoluble residue:(R:) and a soluble su- 
pernatant; (Si). S: was then boiled for 30 min and again centri- 
fuged, yielding a residue: (Re) and a soluble supernatant (S2). S: 
represents only 5% of the meat dry wt and it contains only 10% of 
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the H,O-soluble protein, but it contributes all of the S-9 dependent 
Salmonella TA1538 mutagenic activity in boiled homogenates. Mu- 
tagen formation from S, boiled for 0-30 h at a constant volume in- 
creases exponentially with time and displays sharp pH optima at 4.0 
and 9.0. By molecular ultrafiltration the pH 4.0 mutagen precursors 
in S; have molecular wts < 500. They are also stable to lyophiliza- 
tion. These observations and the disappearance of certain amino 
acids upon boiling at pH 4.0 suggest that select amino acids may be 
reactants for low-temperature mutagen formation. 57 references, 7 


figures, 3 tables. 


17198 Responses of selected plant species to elevated 
carbon dioxide in the field. Rogers, H.H.; Bingham, G.E.; 
Cure, J.D.; Smith, J.M.; Surano, K.A. (North Carolina State 
Univ., Raleigh). Journal of Environmental Quality; 12: No. 4, 
569-574(Oct-Dec 1983). Contract AI01-81ER60001. 

It has become of interest to study long-term effects of CO2 
concentration on plant growth, because intensive burning of fossil 
fuels and destruction of forests promise to continue the recent rise 
in atmospheric partial pressures of CO: into the next century 
(Bolin, 1977; Stuiver, 1978). Effects of CO. enrichment on growth 
of crop and forest species were therefore studied for the first time 
in the field in open top exposure chambers at daytime mean CO, 
concentrations of 612, 936, 1292, and 1638 mg m~°, and in ambient 
control plots. Increased growth of plant parts of corn (Zea mays L. 
‘Golden Bantam’), soybean [Glycine max L. (Merr.) ‘Ransom’], lob- 
lolly pine (Pinus taeda L.), and sweetgum (Liquidambar styraciflua 
L.) were recorded. Growth increases for soybean and sweetgum in 
elevated CO. atmospheres were due to increases in leaf area and 
photosynthesis per unit leaf area, and decreases in conductance and, 
therefore, water use. For corn, however, photosynthesis was unaf- 
fected by CO2 enhancement, and growth stimulation appeared to be 
due to lowered conductance and increased water use efficiency 
alone. 


17199 Acidic precipitation effects on crops: a review and 
analysis of research. Irving, P.M. (Argonne National Lab., 
IL). Journal 7 cco Quality; 12: No. 4, 442- 
453(Oct-Dec 1983 

For more rs a century it has been known that vegetative 
growth is affected by the products of fossil fuel combustion. Re- 
cently, the acidic deposition phenomenon has gained increasing at- 
tention, especially when implicated as a factor responsible for eco- 
nomic loss. Research has been directed toward quantification of ef- 
fects; however, limitations in the design of many crop studies re- 
stricts the usefulness and applicability of the results. Acidic deposi- 
tion varies in a number of ways that may affect crop yield (i.e., 
level of acidity, amount and intensity of rain, S and N doses). The 

to these variables may be nonlinear. To allow compari- 

sons of published acid precipitation effects research, caiculations for 
this review were made (based on information in the literature or 
from personal communication) to describe the experimental condi- 
tions, the various dose parameters, and the responses in comparable 
units for each investigation. The majority of crop species studied in 
field and controlled environment experiments exhibited no effect on 
growth nor yield as a result of simulated acidic rain. The growth 
and yield of some crops, however, was negatively affected by 
acidic rain; others exhibited a positive response. This analysis of the 
current literature concludes that the effects of acidic precipitation 
on crops appear to be minimal and that when responses are ob- 
served, they may be positive or negative. More complex experimen- 
tal designs and analyses may be necessary in order to examine and 
describe the possible subtle responses of agricultural systems to 
acidic precipitation. 


17200 Yield reduction of soybean due to exposure to 
sulfur dioxide and nitrogen dioxide in combination. Amund- 
son, R.G. (Cornell Univ., Ithaca, NY). Journal of Environ- 
mental Quality; 12: No. 4, 454-459(Oct-Dec 1983). 

Two soybean [Glycine max (L.) Merr.] cultivars, ‘Beeson’ 
and ‘Hark,’ were grown in the field and exposed to SO2 alone and 
in combination with NO: in open-top chambers supplied with char- 
coal-filtered air to remove ambient Os. The exposures were for 56 
midday hours during the pod-filling period at concentrations of ap- 
proximately 481 or 1335 pg m~* SO: with or without 115 pg m™* 





NOh:. Visible injury was produced only on plants exposed to the 
higher SO. concentration, but senescence was accelerated in sever- 
al treatments (i.e., control about the same as low SO2 < low SO: 

NO: < high SO. < high SO. + NOs. The treatments of high 


reduced the yields 35% for Hark and 31% for 
concentration of SO2 alone reduced the yields 


either cultivar. These results suggest that (in the absence of ambient 
Os) NO, in combination with SO. can reduce soybean yield more if 
the SO, dose is above a threshold value. 


17201 Enhancement of lung tumor formation in mice by 
dietary butylated hydroxytoluene: dose-time relationships and 
cell kinetics. Witschi, H.R.; Morse, C.C. (Oak Ridge Na- 
tional Lab., TN). JNCI, Journal of the National Cancer Insti- 
tute; 71: No. 4, 859-866(Oct 1983). Contract W-7405-ENG- 
26. 

Strain A/J mice given injections of 1000 mg urethan/kg and 
fed for 12 weeks a diet containing 0.75% of butylated hydroxyto- 
luene (BHT) had significantly more tumors per lung 4 or 9 months 
later than animals given urethan and fed a control diet. A 2-week 
exposure to dietary BHT (0.75%) was sufficient to significantly en- 
hance tumor development, and the lowest effective BHT concen- 
tration was 0.1%, fed for 8 weeks. Tumor development was also 
enhanced in animals treated once with 3-methylcholanthrene, 
benzo[a]pyrene, or N-nitrosodimethylamine and, beginning 24 hours 
later, fed BHT for 8 weeks. Cell kinetic studies showed that BHT 
given in the diet produced increased proliferation of type II alveo- 
lar cells during the first 2 weeks and that initial cell proliferation 
was delayed in urethan-treated animals. 


17202 Beagle puppy model of intraventricular hemor- 
rhage: effect of indomethacin on cerebral blood flow. Ment, 
L.R.; Stewart, W.B.; Duncan, C.C.; Scott, D.T.; Lam- 
brecht, R. (Yale Univ. School of Medicine, New Haven, 
CT). Journal of Neurosurgery; 58: 857-862(Jun 1983). 

The newborn beagle puppy has been demonstrated to pro- 
vide a good model for neonatal intraventricular hemorrhage (IVH). 
A study was designed to determine if indomethacin can prevent 
IVH and if indomethacin would produce changes in cerebral blood 
flow (CBF). Newborn beagle puppies were randomized by comput- 
er into two groups: one was pretreated with indomethacin, a 
known inhibitor of prostaglandin synthetase, and the other was 
saline. The dogs in both groups were then assigned either to under- 
go hemorrhagic hypotension/volume reexpansion insult or to re- 
ceive no insult. Twenty percent of all pups receiving indomethacin 
and undergoing the insult experienced IVH, compared to 71% of 
the pups undergoing insult that had been pretreated with saline. 
Significant alterations in the blood pressure responses to the hemor- 
thagic hypotension/volume reexpansion insult were noted in the 
former group compared to the saline-pretreated pups subjected to 
insult. Finally, employing carbon-14 autoradiography for the deter- 
mination of CBF, it was demonstrated that indomethacin decreases 
resting CBF of the newborn beagle pups and, in indomethacin-pre- 
treated animals subjected to insult, prevents the increases in CBF 
seen in the saline-pretreated traumatized pups. 62 references, 1 
figure, 3 tables. 


17203 Impact of ozone on soybean yield. Kress, L.W.; 
Miller, J.E. (Argonne National Lab., IL). Journal of Envi- 
ronmental Quality; 12: No. 2, 276-281(Apr-Jun 1983). 
Field-grown soybeans [Glycine max (L.) Merr., cv. Corsoy] 
were exposed to Os for 7 h daily (0900-1600 CST) for 56 d in open- 
top chambers. The air in the chambers was either charcoal-filtered 
or non-filtered, with various constant amounts of O; added. The 
randomized block design incorporated four replicates of six treat- 
ments: no chamber (0.042 ppm Os seasonal 7-h average); chamber 
with charcoal-filtered air (0.022 ppm Os); and chambers with non- 
filtered air plus added O; to provide concentrations of 0.042, 0.064, 
0.089, and 0.115 ppm. A linear reduction in seed weight per plant 
with increasing ozone dose (b(slope) = -87.18) was significant (P 
= 0.01), and yields were reduced 5, 23, 39, and 52% for the 0.042, 
0.064, 0.089, and 0.115 ppm Os treatments, respectively, compared 
with the 0.022 ppm treatment. Significant (P = 0.01) linear reduc- 


ERA-10/9 / 2348 


tions were also noted for filled pods per plant (b = 184.4), seeds 
per filled pod (6 = -0.9955), weight per seed (b = -0.3794), and 
percent oil content (b = -12.33). Significant (P = 0.01) linear in- 
creases were noted for unfilled pods per plant (b = 58.11) and per- 
cent protein content (b = 20.58). A comparison of the open plots 
with the nonfiltered air chamber plots provided with the same con- 
centration of Os revealed no significant chamber effects. 


17204 Quantifying effects of oxidant air pollutants on ag- 
ricultural crops. Medeiros, W.H.; Moskowitz, P.D. (Brook- 
haven National Lab., Upton, NY). Environment Internation- 
al; 9: 505-513(1983). 

Estimating risks of air pollution damage to agricultural crops 
requires identifying crop location and size, likely doses, models for 
translating dose to response, and measures of response appropriate 
for economic analysis. Assessment of risk requires compatible data 
sets for each of these variables. Analysis of air pollution mixtures 
suggests that oxidant crop damage is caused by three compounds: 
ozone, nitrogen oxides, and peroxyacetylnitrates. The phytotoxicity 
of ozone, the most prevalent photochemical oxidant, has been stud- 
ied more extensively than the other two oxidants, and its effects on 
vegetation are best understood. Response of vegetation to air pol- 
lutants was first characterized by foliar or visible injury. Subse- 
quent research indicated that foliar injury did not translate directly 
into reduced plant growth or yield, which can be measured. Re- 
sponse to air pollutants may be influenced by physical, biological, 
and environmental factors. Inherent genetic resistance is probably 
the most important single factor affecting plant response, although 
environmental factors influencing stomatal aperture may also be im- 
portant. For several crops open-top chamber studies and cross sec- 
tional analyses of field data provide adequate information to devel- 
op dose-response functions. All of these studies have both strengths 
and weaknesses. Although a number of different models exist for 
selected crops, there is no single biological or statistical criterion 
which identifies the best or most accurate model. 


17205 Health effects of oxidants. Rowe, M.D.; Novak, 
K.M.; Moskowitz, P.D. (Brookhaven National Lab., Upton, 
NY). Environment International; 9: 515-528(1983). 

Oxidants of significance to human health include ozone, ni- 
trogen dioxide, and peroxyacetylnitrate. All of these compounds 
are involved in complex photochemical reactions which makes 
quantification and prediction of their individual health effects diffi- 
cult. Ozone causes trauma to lung tissues and interferes with 
enzyme systems in the lungs and other tissues causing a broad 
range of symptoms. Measurable health impacts can occur at con- 
centrations as low as 390 g/m? Acute effects of ozone exposure 
are reversible at normal urban concentrations (80-120 yg/m‘). A 
special problem of concern, however, is increased susceptibility to 
infectious diseases contracted through the lungs. Nitrogen dioxide 
also causes trauma to lung tissues and interferes with enzyme sys- 
tems. Measurable impacts can occur at concentrations as low as 100 
pg/m$, but recovery is rapid and it is not known whether repeated 
exposures at this level have cumulative effects or predispose the 
lungs to permanent damage. Chronic exposure of laboratory ani- 
mals to higher nitrogen dioxide levels can cause emphysema-like 
conditions and reduction in resistance to respiratory infection. Epi- 
demiological studies of children in houses with gas stoves confirm 
the finding of reduced resistance to respiratory infection. The US 
EPA estimates that health effects may occur in young children ex- 
posed to concentrations in excess of 280 to 560 wg/m* one-hour av- 
erage. These concentrations occur routinely in houses having gas 
stoves. Peroxyacetylnitrate is a powerful eye irritant in photochemi- 
cal smog. Other health effects are similar to those of ozone, but less 
important because of the relatively low concentrations of this pol- 
lutant compared to other oxidants. 


17206 Retention and toxicity of a coal liquid in artificial- 
ly contaminated sediments. Dauble, D.D.; Fallon, W.E.; 
Bean, R.M.; Gray, R.H.; Felice, L.J. (Pacific Northwest 
Lab., Richland, WA). Water, Air, and Soil Pollution; 20: 391- 
399(1983). Contract AC06-76RL01830. 

Columbia River fine sediments were artificially spiked with 
coal liquids and removal rates and composition of retained pheno- 
lics were characterized following sequential water extractions. 
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Acute (48 h) exposure of invertebrates Daphnia magna and Chiron- 
omus tentans within test containers provided an index of toxicity. 
Total phenols in the water column declined rapidly, with resultant 
reduced toxicity to pelagic D. magna. Significant mortalities of C. 
tentans larvae residing in the sediments were noted at the lowest 
sediment exposure level of 0.28 mg 17! total phenolics. Relative 
rates of phenolic compound removal from the sediments were 
noted as: Cl, C2, C3, C4 phenols > Cl, C2 indanols > phenol > 
C3 indanols. Sediment retention of less soluble, higher molecular 
weight phenolics may affect behavior and survival of sediment 
swelling organisms following observance of transient effects in the 
water column. 


17207 Long-term reactivity of lung and mediastinal 
lymph nodes following intratracheal instillation of sandy loam 
soil or Mount St. Helens volcanic ash. Sanders, C.L.; 
Rhoads, K.; Mahaffey, J.A. (Pacific Northwest Lab., Rich- 
land, WA). Environmental Research; 32: 188-198(1983). Con- 
tract AC06-76RL01830. 

The effects of Ritzville sandy loam soil and Mount St. 
Helens volcanic ash particles on the lung and mediastinal lymph 
nodes of Fischer rats were studied about 400 days after intratra- 
cheal instillation. A total of 22 or 77 mg of soil or ash was given in 
two or seven equally divided, consecutive, weekly intervals as a 
suspension in 0.5 ml saline. Significantly elevated levels of lipid- 
phosphorus and protein were found in lung lavages of rats given 
ash compared to those given soil. An enhanced histological degree 
of granulomatous reactivity, lipoproteinosis, fibrosis, and bronchio- 
lar hyperplasia was seen in ash-exposed rats as compared to soil- 
exposed rats. Mediastinal lymph nodes of ash-exposed rats were 8- 
18 times larger than those of soil-exposed rats due to abundant cel- 
lular microgranuloma formation and early fibrosis. Mount St. 
Helens volcanic ash is apparently more biologically reactive than 
soil particles commonly found in eastern Washington. 


17208 Effects of 3-aminobenzamide on DNA synthesis 
and cell cycle progression in Chinese hamster ovary cells. 
Schwartz, J.L.; Morgan, W.F.; Kapp, L.N.; Wolff, S. (Univ. 
of California, San Francisco). Experimental Cell Research; 
143: 377-382(1983). Contract AC03-76SF01012. 

3-Aminobenzamide (3AB), in inhibitor of poly(ADP-ribose) 
polymerase, is a potent inducer of sister chromatid exchanges 
(SCEs). Because of the possible relation between SCEs and DNA 
synthesis, the effects of 3AB on DNA synthesis and cell cycle pro- 
gression in Chinese hamster ovary (CHO) cells were examined. 
Unlike all other SCE-inducing agents whose effects on DNA syn- 
thesis have been studied, short term exposures (30-120 min) of 3AB 
did not inhibit the overall rate of DNA synthesis and this result 
was independent of the amount of bromodeoxyuridine (BrdU) in 
the DNA. Longer exposure times (>24 h) did result in an extended 
S phase, but this was not due to an effect on the rate of DNA chain 
elongation. 3AB also delayed the entry of cells into S phase. The 
overall cell cycle delay was dose dependent, approaching 9 h after 
a 54 h exposure to 10 mM 3AB. Earlier reports that 3AB is neither 
mutagenic nor cytotoxic were confirmed. Thus 3AB acts to in- 
crease SCE frequency by a mechanism distinct from that which 
causes cytotoxicity and mutagenicity, and does not involve any in- 
hibition in the rate of DNA chain growth. 25 references, 3 figures, 
2 tables. 


17209 Translocation of particles from lung lobes or the 
peritoneal cavity to regional lymph nodes in beagle dogs. 
Snipes, M.B.; i B.A.; Bice, D.E. (Inhalation 
Toxicology Research Inst Albuquerque, NM). Journal 


of 
Toxicology and Environmental Health; 11: 703-712(1983). 


Contract AC04-76EV01013. 

Knowing the clearance pathways from the lung for inhaled 
materials is important to our understanding of the kinetics of parti- 
cle clearance from the lung and other defense mechanisms, such as 
development of immune reaction to inhaled antigens. To determine 
the pathways and amounts of particles translocated to regional 
lymph nodes, radiolabeled fused aluminosilicate particles were in- 
stilled into specific lung lobes or injected into the peritoneal cavity 
of beagle dogs and the dogs were necropsied 34, 182, or 365 d 
later. Individual lung lobes cleared particles to one of two lymph 
nodes, and specific lymph nodes accumulated particles from one to 
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three lung lobes. Lymph nodes that collected particles from the 
lung included the left mediastinal node, left tracheobronchial lymph 
node (TBLN), right TBLN, left middle TBLN, and right middle 
TBLN. The destinations for translocated particles were primarily 
the nodes proximate to the tracheal bifurcation. Particles injected 
into the peritoneal cavity were translocated mainly to mesenteric 
lymph nodes and left sternal and right sternal lymph nodes, with a 
small percentage of the particles going also to the left TBLN. 17 
references, 3 figures, 2 tables. 


Effects of ammonium sulfate aerosols on vegeta- 
tion. I. Chamber design for long-duration exposures. Gmur, 
N.F.; Evans, L.S.; Lewin, K.F. (Brookhaven National Lab., 
Upton, NY). Atmospheric Environment; 17: No. 4, 707- 
714(1983). Contract AC02-76CH00016. 

A plant growth chamber has been constructed to expose a 
large number of plants to a uniformly distributed concentration of 
submicrometer aerosols of known particle size distribution and 
chemistry for periods up to 3 weeks. The chamber design with fea- 
tures controlled externally provides regulation of wind velocity, 
temperature, relative humidity, air exchange, lighting, irrigation and 
aerosol injection. This facility provides adequate plant growth in 
the presence and absence of submicrometer ammonium sulfate aero- 
sols of known particle size distribution in order to determine depo- 
sition rates, mode of entry and effects of submicrometer aerosols on 
vegetation. 52 references, 5 figures, 1 table. 


17211 Comparison of chlorine and chlorine dioxide toxic- 
ity of fathead minnows and bluegill. Wilde, E.W.; Soracco, 
R.J.; Mayack, L.A.; Shealy, R.L.; Broadwell, T.L.; Steffen, 
R.F. (E.I. du Pont de Nemours & Co., Aiken, SC). Water 
Research; 17: No. 10, 1327-1331(1983). Contract AC09- 
76SRO00001. 

The comparative toxicity of total residual chlorine (TRC) 
and chlorine dioxide (ClO2) was evaluated by conducting 96 h 
flow-through bioassays with three types of fish. The fish were sub- 
jected to an intermittent exposure regime in which biocide residuals 
were present for approximately 2-h periods beginning at 0, 24, 48 
and 72 h into the tests. These conditions simulated the antifouling 
procedure (1 h day~! biocide addition) used to control biofouling of 
nuclear reactor heat exchangers at the Savannah River Plant near 
Aiken, South Carolina. LCso values showed that ClO. was approxi- 
mately 2 to 4 times more toxic than TRC to: (1) juvenile and 1- 
year-old fathead minnows (Pimphales promelas); and (2) young-of- 
the-year bluegill (Lepomis macrochirus). The TRC mean 96-h LCso 
values were: 0.08 mg 1”! for juvenile fathead minnows, 0.35 mg I~? 
for adult fathead minnows and 0.44 mg 1”? for young-of-the-year 
bluegills. The ClO2 mean LCso values were: 0.02 mg 1”! for juve- 
nile fathead minnows, 0.17 mg 1”! for adult fathead minnows and 
0.15 mg 1”! for young-of-the-year bluegills. 31 references, 1 figure, 
3 tables. 


17212 Potentiation of friend viral leukemogenesis by 
9,10-dimethyl-1,2-benzanthracene in two strains of mice 
(41619). Raikow, R.B.; Okunewick, J.P.; Jones, D.L.; Buffo, 
M.J. (Allegheny-Singer Research Corp., Pittsburgh, PA). 
Proceedings of the Society for Experimental Biology and Medi- 
cine; 173: #23-129(1983). Contract AC02-78EV04800. 

The polycyclic aromatic hydrocarbon, 9,10-dimethyl-1,2- 
benzanthracene (DMBA) produced malignancy involving the 
spleen in SJL/J and B10SJF1 mice when injected ip at 500 pg per 
mouse either alone or in combination with threshold doses of 
Friend leukemia virus (FLV). The mice that received both chemi- 
cal and virus died significantly sooner than mice that received 
either chemical or virus alone, and a synergism between DMBA 
and FLV was demonstrated in both the virus-resistant BIOSJF1 hy- 
brids and virus-sensitive SJL/F mice. 23 references, 2 figures. 


17213 Eye irritation response of humans to formaldehyde. 
Bender, J.R.; Mullin, L.S.; Graepel, G.J.; Wilson, W.E. 
(EI. du Pont de Nemours and Co., Chattanooga, TN). 
American Industrial Hygiene Association Journal; rr i No. 6, 
463-465(1983). 

Human panelists sensitive to formaldehyde eye irritation 
were exposed to low concentrations of formaldehyde vapor (0.35 to 
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1.0 ppM) for 6 minutes. Eye irritation was evaluated by time to de- 
tection of the first trace of irritation and by subjective ranking of 
severity. Both time to response and severity appeared to be func- 
tions of formaldehyde concentration. Severity of response was 
above slight only with highest test concentration, 1.0 ppM. 


17214 Comparative metabolism and macromolecular bind- 
ing of benzo[a]pyrene in explant cultures of human bladder, 
skin, bronchus and esophagus from eight individuals. Selkirk, 
J.K.; Nikbakht, A.; Stoner, G.D. (Oak Ridge National Lab., 
TN). Cancer Letters (Shannon, Ireland); 18: 11-19(1983). 
Contract W-7405-ENG-26. 

Benzo[a]pyrene (B[a]P) metabolism and macromolecular 
binding have been studied in explants from 4 tissues, bladder, skin, 
bronchus and esophagus from 8 donors sampled within 4 h after 
death. Explants were incubated with [*H]benzo[a]pyrene for 24 h, 
then the metabolites extracted and analyzed by high-pressure liquid 
chromatography. Fibroblasts were grown from explants from 2 pa- 
tients and also incubated with B[a]P. Metabolite profiles were quali- 
tatively the same for explants and fibroblasts with similar product 
ratios, although fibroblasts were less active in B[a]P metabolism. 
DNA binding studies showed a broad variance between patients 
and tissues with the relative distribution being widest in bladder, 
followed by skin, bronchus, and esophagus, respectively. 


17215 Effects of cell-culture density on cell inactivation 
by benzo[a]pyrene-4,5-oxide. Newman, C.N. (Pacific North- 
west Lab., Richland, WA). Mutation Research; 120: 61- 
67(1983). Contract AC06-76RL01830. 

Initial survival levels of CHO-K1 monolayers following ex- 
posure to benzo[a]pyrene-4,5-oxide were found to depend upon the 
culture density of exponential-phase cells during the exposure por- 
tion of the experiment. A continuous increase in the surviving frac- 
tion (measured by cloning ability) was observed when culture treat- 
ment densities were above 2 X 10‘ cells/cm? (~15% of maximum 
density). This effect was not observed with ultraviolet-irradiated 
cells nor due to increased repair times, frequently observed in pla- 
teau (density)-inhibited cultures. Furthermore, treated cells unable 
to grow at cloning densities (8-15 cells/cm?) continued to grow 
and divide for at least 9 population doublings following exposure 
provided post-exposure culture densities were maintained at 6.6 X 
10° cells/cm? or greater. 


17216 Bioactivation and biotransformation of 1-nitropyr- 
ene in liver, lung, and nasal tissue of rats. Bond, J.A. (Inha- 
lation Toxicology Research Inst., Albuquerque, NM). Muta- 


tion Research; 124: 
76EV01013. 

1-Nitropyrene (NP) is a known direct-acting bacterial muta- 
gen and has been detected in the environment from such sources as 
diesel-exhaust emissions and coal-combustion fly ash. The purpose 
of this study was to investigate the mutagenic potential of NP in 
Salmonella typhimurium using rat liver, lung and nasal tissue as the 
enzyme-activating systems and to measure the rates of NP metabo- 
lism in these same tissues. Rat liver, lung and nasal tissue bioactivat- 
ed NP to mutagens that were detected in the Ames bacterial test 
system. At all doses of NP and all protein concentrations of tissue 
S9, mutagenic responses were larger than that observed in the ab- 
sence of any tissue. In both strains TA98 and TA100, about 1.0 
mg/ml liver and nasal tissue S9 appeared to be the optimal concen- 
tration which resulted in the largest mutagenic response to NP, 
whereas 2.0 mg/ml of lung S9 was necessary to yield optimal re- 
sponses. When NP was incubated with liver, lung or nasal tissue S9 
and strain TA98 NR, mutagenic responses were significantly de- 
creased when compared to the response seen in TA98. NP was me- 
tabolized to several oxidized metabolites (3-, 6- and 8-hydroxynitro- 
pyrene) in all tissues examined. Total rates of formation of NP me- 
tabolites for nasal tissue, liver and lung S9 were 650, 300, and 60 
pmoles/mg protein/min, respectively. These results suggest that the 
respiratory tract, in particular the nasal tissue, may be an important 
site for in vivo bioactivation of inhaled NP. 


315-324(1983). Contract AC04- 
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17217 Potentiation of butylated hydroxytoluene-induced 
acute lung damage by oxygen: cell kinetics and collagen. Has- 
chek, W.M.; Reiser, K.M.; Klein-Szanto, A.J.P.; Kehrer, 
J.P.; Smith, L.H.; Last, J.A.; Witschi, H.P. (Oak Ridge Na- 
tional Lab., TN). American Review of Respiratory Diseases; 
127: 28-34(1983). Contract W-7405-ENG-26. 

Changes in cell proliferation and in collagen synthesis were 
studied in young adult male BALB/c mice injected intraperitoneal- 
ly with 400 mg/kg of butylated hydroxytoluene (BHT) in corn oil 
or corn oil alone and immediately exposed to 70% oxygen or air 
for 6 days. Mice received [*H]thymidine either as a single injection 
90 min before being killed or as a continual infusion via an osmotic 
minipump. Autoradiography was done 2 to 14 days after BHT in- 
jection, and cell kinetic studies were performed. In a similar experi- 
ment, mice were injected intraperitoneally with [*H]proline 3 h 
before being killed, and type I/type III collagen ratio in newly syn- 
thesized lung collagen was determined. It was found that exposure 
to 70% oxygen immediately after the administration of BHT initial- 
ly delayed the epithelial cell proliferation and the decrease in the 
percentage of newly synthesized type III collagen that occurred 
after BHT alone. Once the animals were removed from oxygen 
there was a compensatory burst of cell proliferation and a precipi- 
tous drop in the percentage of newly synthesized type III collagen. 
The proliferating cell population after removal from oxygen was 
primarily interstitial and not epithelial. When exposure to oxygen 
was delayed, cell proliferation was similar to that seen after BHT 
injection alone. 


17218 Evaluation of an exposure system using cells 
grown on collagen gels for detecting highly volatile mutagens 
in the CHO/HGPRT mutation assay. Zamora, P.O.; Benson, 
J.M.; Li, A.P.; Brooks, A.L. (Inhalation Toxicology Re- 
search Inst., Albuquerque, NM). Environmental Mutagenesis; 
5: 795-801(1983). Contract AC04-76EV01013. 

Chinese hamster ovary (CHO) cells were grown on hydrat- 
ed collagen gels, the overlaying medium removed leaving the cells 
at an air/collagen interface, and the cells exposed to a dynamic 
flow of ethylene oxide. Increases in CHO cell mutant frequency 
and decreases in cell viability were observed. To establish if the ex- 
posure system could be simplified, cells were exposed in sealed bot- 
tles (static system) to ethylene oxide. No substantial changes in cy- 
totoxicity, mutant frequency, or effective concentration were noted 
when comparing static versus dynamic exposure systems. The gen- 
eral usefulness of the exposure system using cells grown on colla- 
gen gels was evaluated in a static system using propylene oxide and 
1,2-dichloroethane, both of which were found to be mutagenic and 
cytotoxic. Comparatively, the exposure of cells by the collagen gel 
method was as effective in detecting genotoxic damage as were 
conventional methods (cells covered with medium) using cells 
grown on glass substrates. The exposure of CHO cells on collagen 
gels to highly volatile mutagens was simple and inexpensive, and 
may be generally useful in the detection of gaseous or volatile mu- 
tagens. 19 references, 4 figures, 1 table. 


17219 Mutagenic metabolite synthesized by Salmonella 
typhimurium grown in the presence of azide is azidoalanine. 
Owais, W.M.; Rosichan, J.L.; Ronald, R.C.; Kleinhofs, A.; 
Nilan, R.A. (Washington State Univ., Pullman). Mutation 
Research; 118: 229-239(1983). Contract AT06-76EV72002. 

A mutagenic azide metabolite was purified from the medium 
in which Salmonella typhimurium cells were grown in the presence 
of azide. This metabolite was identified to be azidoalanine based on 
infrared and mass spectroscopy and elemental analysis. This com- 
pound appeared to be identical to the mutagenic compound synthe- 
sized in vitro from azide and O-acetylserine by partially purified O- 
acetylserine sulfhydrylase. The metabolite (azidoalanine) mutagenic 
efficiency and spectrum in S. typhimurium was similar to that of 
inorganic azide. The compounds 2-azidoethylamine, 2-bromoethyla- 
mine, 3-bromopropionic acid and N-(azidomethyl) phthalimide 
were also mutagenic with a similar spectrum to azide and azidolan- 
ine, but with lower efficienty. The compounds 3-azidopropylamine, 
4-azidobutylamine, 3-chloroalanine and ethylamine were only 
weakly or nonmutagenic. Numerous other chloro, bromo and azido 
phthalimide derivatives tested were nonmutagenic. It is suggested 
that the lack of azide mutagenicity (and perhaps carcinogenicity) in 
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mammalian cells may be due to their inability to convert azide to 
azidoalanine. 36 references, 3 figures, 2 tables. 


17220 Modified agar assay for the quantitation of muta- 
tion at the hypoxanthine guanine phosphoribosyl transferase 
gene locus in Chinese ovary cells. Li, A.P.; Shimizu, 
R.W. (Inhalation Toxicology Research Inst., Albuquerque, 
. Mutation Research; 111: 365-370(1983). mtract 
AC04-76EV01013. 
The mutant selection procedures of the well-characterized 
Chinese hamster ovary cell/hypoxanthine guanine phosphoribosyl 
transferase (CHO/HGPRT) mutation assay was modified. Soft agar 
(0.33%) in medium containing 6-thioguanine was used. The use of 
soft agar allowed the selection of 10° cells per 100-mm-diameter 
plate without any loss of mutants due to cross-feeding between 
HGPRT* (wild-type) and HGPRT~ (mutant) cells, as demonstrated 
by a reconstruction experiment with premixed populations of 
mutant and wild-type cells. Mutants selected using this soft-agar 
procedure were shown to have a >99% reduction in 
[*H]hypoxanthine incorporation (as compared to wild type). This 
modified protocol, which allows one to increase the sampling size 
5-fold with the same space requirements. The increase in sample 
size allows for a better quantitation of low mutagenic responses. 
The modified soft-agar protocol was applied using low doses (0-50 
pg/ml) of ethyl methanesulfonate and resulted in a well-defined 
dose-response relationship for the induction of mutants. 4 refer- 
ences, 2 figures, 2 tables. 


17221 Induction of micronuclei as a measure of genotoxi- 
city: a report of the US Environmental Protection Agency 
gene-tox program. Heddle, J.A.; Hite, M.; Kirkhart, B.; Mo- 
vournin, K.; MacGregor, J.T.; Newell, G.W.; Salamone, 
M.F. (York Univ., Toronto, Ontario). Mutation Research; 
123: 61-118(1983). 

An attempt was made to evaluate the utility of the in vivo 
mammalian bone-marrow polychromatic erythrocyte (PCE) assay 
system. More than 150 chemicals have been tested in this assay. 
However, the success rate of the assay to detect chemicals desig- 
nated by the Environmental Protection Agency is about 50% for 
several reasons. First, few chemicals designated as noncarcinogens 
were studied, although in routine testing noncarcinogens are ex- 
pected to be much more common than carcinogens. Second, since 
few chemicals have been tested as rigorously as this report recom- 
mends, the rate of false-negatives is almost certainly overestimated. 
Third, many carcinogens are species-specific and this fact has not 
been taken into account. 126 references, 9 tables. 


17222 Sex-linked recessive lethal test for mutagenesis in 
Drosophila melanogaster. Lee, W.R.; Abrahamson, S.; Va- 
lencia, R.; von Halle, E.S.; Wuergler, F.E.; Zimmering, S. 
(Louisiana State Univ., Baton Rouge). Mutation Research; 
123: 183-279(1983). Contract W-7405-ENG-26. 

The test for sex-linked recessive lethals (SLRL) in Droso- 
phila melanogaster has been used to detect induced mutations since 
1927. The advantage of the test for both screening and hazard eval- 
uation is its objectivity in testing for transmissible mutations in the 
germ cells of a eukaryote. Statistical criteria for both positive and 
negative mutagenicity at the highest concentration tested under a 
particular exposure condition were developed, and a recommended 
protocol for future testing was agreed upon. For 421 compounds 
there were sufficient data available in the literature for analysis; 198 
compounds were found to be positive and 46 negative at the high- 
est concentration tested. After completion of the classification of 
compounds according to their response in the SLRL test, the com- 
pounds were classified as to their carcinogenic response in the list 
of Griesemer and Cueto (1980). There were 62 compounds that 
could be classified as positive or negative for both carcinogenesis 
and mutagenesis. Of the 62 compounds, there was agreement be- 
tween the carcinogenesis and mutagenesis classification in 56 (50 
positive and 6 negative), or 90% would have been correctly classi- 
fied as to carcinogenesis from only the SLRL test. Because of inad- 
equate sample size, 177 compounds could not be classified as posi- 
tive or negative. Further work is needed on the compound with in- 
adequate sample size. Mutagen-sensitive strains of D. melanogaster 
are now available for research; however, there has not been suffi- 
cient research with these strains to use them in routine screening 
for new mutagens. 214 references, 1 figure, 6 tables. 
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17223 Food recognition by Chaetopterus variopedatus 
(Renier): synergy of mechanical and chemical stimulation. 
Sumida, B.H.; Case, J.F. (Univ. of California, Santa Bar- 
bara). Marine Behavior and Physiology; 9: 249-274(1983). 

Food recognition and related behavior was studied in speci- 
mens of Chaetopterus variopedatus (Renier) housed in glass tubes in 
flowing seawater. Particulates and amino acids were added to the 
flow, mimicking food stimuli and water currents produced by the 
worm’s fanning and were recorded with a Doppler flow meter. 
Fanning duration was negatively correlated with feeding. Of amino 
acids tested, glycine and taurine significantly reduced fanning dura- 
tion. Cellulose chromatography beads, a non-chemically enriched 
particulate food mimic, also significantly reduced fanning duration. 
However, neither particulate nor chemical stimuli were equal to 
plankton (Gonyaulax polyedra) in reducing fanning duration. When 
an ineffectively low concentration of glycine was presented simul- 
taneously with chromatography beads, at one-hundredth the parti- 
cle concentration of plankton, fanning duration shortened to peri- 
ods characteristic of responses to plankton. These results suggest 
that both particulate (tactile) and chemical stimuli are important in 
the recognition of food. Synergy between the two senses appears 
necessary to effect a maximum feeding response. Long-term (24 
hour) exposure to low-concentration water-soluble petroleum frac- 
tions (WSF) caused desensitization of chemoreception in adult C. 
variopedatus. Short-term exposure to WSF had no effect on fan- 
ning duration. Dilute acetic acid solution evoked simultaneous bio- 
luminescence and rejection responses. 39 references, 7 figures, 7 
tables. 


17224 Effect of vitamin D on the intestinal absorption of 
20°3Pbh and *7Ca in chicks. Mykkaenen, H.M.; Wasserman, 
R.H. (Cornell Univ., Ithaca, NY). Journal of Nutrition; 112: 
No. 3, 520-527(Mar 1982). Contract AC02-76EV02792. 

The transfer of ?°°Pb and/or *’Ca across the intestinal epi- 
thelium of the chick was investigated, with emphasis given to the 
functional role of cholecalciferol (vitamin D-3). 7° Pb, after intro- 
duction in the intestinal lumen, is rapidly accumulated by the intes- 
tinal tissue, and only a fraction of 7° Pb is translocated parenterally 
(absorbed). Cholecalciferol did not significantly affect the accumu- 
lation of 7°*Pb by intestinal tissue but did accelerate 7*Pb move- 
ment across the basal-lateral membrane. In contrast, cholecalciferol 
both decreased ‘7Ca tissue levels and increased *7Ca absorption. In 
rachitic chicks, the rate of absorption of 7*Pb was greater in the 
distal than in the proximal segments of the intestine; after cholecal- 
ciferol repletion, the degree of absorption in all segments was simi- 
lar, indicating the order of cholecalciferol effectiveness as duode- 
num 2 jejunum > ileum. An acute dose of 1,25(OH)2Ds to rachit- 
ic chicks also enhanced both 7°Pb and ‘*’Ca absorption, but the 
time course and pattern of absorption of these metal cations dif- 
fered. The time at which the absorption of 7°Pb peaked and re- 
turned to base-line occurred sooner than for *7Ca. Also the back- 
flux (blood — intestinal lumen) of *7Ca was enhanced by cholecal- 
ciferol, whereas no effect on the back-flux of 7°Pb was noted. 
These studies show that cholecalciferol and 1,25(O0H)2Ds affects 
both the 7°Pb and ‘7Ca absorptive processes, but the nature of 
these responses are not identical, suggesting differences in the trans- 
port path or the macromolecular interactions of these metal ions 
during the course of absorption, or both. 


17225 Effects of rainfall acidification on plant pathogens. 
Shriner, D.S.; Cowling, E.B. (Oak Ridge National Lab., 
TN). pp 435-442 of Effects of acid precipitation on terrestri- 
al ecosystems. Hutchinson, T.C.; Havas, M. (eds.). New 
York, NY, USA; Plenum Press (1980). (CONF-780573—). 
Contract W-7405-ENG-26. 

From NATO institute on acid rain effects; Toronto, Canada 
(22 May 1978). 

The various mechanisms and types of interactions between 
plant disease pathogens and the pH of precipitation are briefly re- 
viewed and discussed. The data reviewed suggest that acid rain in 
the leaf surface microenvironment can be a critical factor in disease 
establishment. 26 references. 
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17226 ee eS er of acidic 
precipitation: the US experience. Jacobson, J.S. t. of 
os DC). pp 151-160 of Effects of acid 
tation on terrestrial ecosystems. eaieiaien, aS 
vas, (eds.). New York, NY, USA; Plenum Press 
(1980). (CONE-T90573-"). 
From NATO institute on acid rain effects; Toronto, Canada 


Gh iey ; ; 
review of the research on the phytotoxic effects of acid 
rain on plants is presented. The broad categories of effect are de- 
fined, and major research programs in the US are described. 20 ref- 
erences, 3 tables. 


17227 Cadmium inhibition of leaf decomposition in an 
microcosm. Giesy, J.P. Jr. Savannah River Ecology 


(Sa 
Lab., Aiken, SC). Chemosphere; 6: 467-475(1978). Gamenet 
AC09-76SR00819. 
The effect of 5 and 10 pg/l Cd on colonization of leaf mate- 
rial by fungi and bacteria and leaf decomposition was studied. Leaf 


decomposition packs were incubated in stream microcosms for 28 
weeks. Decomposition was determined by weight loss and surfaces 
examined for microbial colonization by scanning electron microsco- 
py. Both 5 and 10 pg/Cd inhibited both microbial colonization of 
leaf material and leaf decomposition. 28 references, 2 figures, 4 
tables. 


17228 Influence of an endomycorrhizal symbiosis on ni- 


ficial throughfall i 

G.R. (Univ. of Georgia, Athens). pp 951-961 of Proceedings 
of the first international symposium on acid pr recipitation 
and the forest ecosystem. Dochinger, L.S.; Seliga, T.A. 
Upper Darby, PA, USA; seadthenmens Forest Experiment 
Station (1976). (CONF-750552—). 

From 1. international conference on acid precipitation and 
the forest ecos , eee OS OH, USA (12 May 1975). 

The effect of artificial acid rain on nitrogen uptake by a 
fungus ia mosseae (Nicol. and Gerd.) Gerd. and Trappe] en- 
domycorrhizal with roots of sweetgum tree ings (Liquidambar 
styraciflua L.) was investigated by applying 3 kinds of test solutions 
to the surfaces of soil profiles planted with five combinations of 
sweetgum seedlings and fungus. When artificial eastern US acid 
rainfall was used to acidify the top 5 cm of soil to a soil solution 
pH of 2.0, NOs-N concentrations were unaffected by soil-tree- 
fungus treatments while ammonia appeared to be excluded from 
soil exchange sites, apparently by H* ions. Ammonia uptake by my- 
corrhizal roots was not detectable and may have been masked by 
high NH,-N concentrations in the soil solution or inhibited by com- 
petition with H* ions for the cation carrier sites at the nutrient 
uptake surfaces of the plants. Because soil solution nutrients not 
taken up by plants or by exchange sites in soil can be lost by leach- 
ing, it appears that acid rain will promote the leaching of NHi-N 
from soil profiles but will have little influence on NOs-N loss. 


17229 Radial growth and wood density of white pine in 
relation to fossil-fired power plant operations. Lawhon, W.T. 
(Battelle Columbus Lab., OH). pp 1025-1026 of Proceedings 
of the first international symposium on acid iniialalion 
and the forest ecosystem. Dochinger, L.S.; Seliga, T.A.; 
Woods, F.W. U Darby, PA, USA; Northeastern Forest 
Experiment Station (1976). (CONF-750552_.). 

From 1. international conference on acid precipitation and 
the forest ecosystem; Columbus, OH, USA (12 Ma: y 1975 

A study was carried out on the effects of air po ution from 
two coal-fired power plants on the growth of white pines. It was 
found that significant correlations existed between plant growth 
and distance from the power plants. Trees closer to the power 
plants suffered greater reductions in growth than those far away. 
Also, annual patterns of growth were altered in those trees closest 
to the plants. 


Experimental control of flowering in Lemna. IV. 

Inhibition of photoperiodic sensitivity by copper. Hillman, 

W.S. (Brookhaven National Lab., Upton, NY). American 
Journal of Botany; 49: 892-897(Sep 1962). 

Lemna perpusilla 6746 and L. gibba G3 are both photoperio- 

dic in a purified Hoagland-type medium; purification thus imitates 
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the effects of high levels of chelating agents previously reported. 
On the addition of 0.5-10.0 uM/liter cupric ion (optimum about 2.0 
pM/liter) L. perpusilla, instead of responding as a short-day plant, 
flowers in both long and short days, while L. gibba, formerly a 
long-day plant, loses its ability to flower. A similar, but less dis- 
tinct, effect of Hg can be attributed to a “copper-sparing” action. 
No other ion tested, including Cd, Co, Cr, Mn, Ni, Pb or Zn, had a 
similar effect. Certain macronutrient ions, probably Ca and phos- 
phate, modify but do not obscure the effects of copper. The action 
of copper can be interpreted as an inhibition of photoperiodic sensi- 
tivity, since it makes both plants respond as if under short days re- 
gardless of the actual condition. Some possible mechanisms, includ- 
ing disturbance of the photoperiodic pigment system, are discussed. 


17231 Inhibition of photosynthesis by sodium fluoride. I. 
The sodium fluoride-induced carbon dioxide burst from Chlo- 
rella, Bishop, N.I.; Gaffron, H. (Univ. of Chicago, IL). Bio- 
chimica et Biophysica Acta; 28: 35-44(1958). 

An attempt has been made to investigate the influence of flu- 
orine compounds on the mechanism of photosynthesis using the 
acid-tolerant alga, Chlorella. Experimental results have verified that 
a burst of CO: expelled by NaF and the chlorophyll concentration. 
Contrary to the findings of another researcher, the amount of CO. 
released can be varied at will according to the conditions chosen. 
The yield when expressed in equivalence to the chlorophyll present 
in the algae may vary from values of zero to more than four. A 
simple experiment proved that in its precursor form, the CO: re- 
leased by NaF is not a substrate for the photochemical reaction. 
The source appears to be some organic acid whose decarboxylation 
can be inhibited by cyanide, and it is more closely linked to respira- 
tion and fermentation than to photosynthesis. The authors observed 
that the effects can vary from a strong inhibition to no inhibition at 
all, even in cases where a COs gush was evident. 


5604 Other Environmental Pollutant Effects 


REFER ALSO TO CITATION(S) 16601 


17232 (PNL-SA—10633) Effects of 60-Hz electric fields 
on serotonin metabolism in the rat pineal gland. Anderson, 
L.E.; Hilton, D.I.; Phillips, R.D.; Wilson, B.W.; Chess, E.K. 
(Pacific Northwest Labs., Richland, WA (USA)). Jun 1982. 
Contract AC06-76RL01830. 26p. NTIS, PC A03/MF A01; 
GPO Dep. File Number DE85007197. 

Serotonin and two of its metabolites, melatonin and 5-meth- 
oxytryptophol, exhibit circadian rhythmicity in the pineal gland. 
We recently reported a marked reduction in the normal night-time 
increase in melatonin concentration in the pineal glands of rats ex- 
posed to 60-Hz electric fields. Concomitant with the apparent aboli- 
tion of melatonin rhythmicity, serotonin-N-acetyl transferase 
(SNAT) activity was suppressed. We have now conducted studies 
to determine if abolition of the rhythm in melatonin production in 
electric-field-exposed rats arises solely from interference in SNAT 
activity, or if the availability of pineal serotonin is a factor that is 
affected by exposure. Pineal serotonin concentrations were com- 
pared in rats that were either exposed or sham exposed to 65 kV/m 
for 30 days. Sham-exposed animals exhibited normal diurnal rhyth- 
micity for pineal concentrations of both melatonin and serotonin; 
melatonin levels increased markedly during the dark phase with a 
concurrent decrease in serotonin levels. In the exposed animals, 
however, normal serotonin rhythmicity was abolished; serotonin 
levels in these animals did not increase during the light period. The 
conclusion that electric field exposure results in a biochemical alter- 
ation in SNAT enzyme activity can be inferred from the loss of 
both serotonin and melatonin rhythmicity, as well as by direct 
measurement of SNAT activity itself. 35 references, 3 figures, 1 
table. 


17233 Absence of an ultrasound effect on in vitro lym- 
phocyte sister chromatid exchange. Brulfert, A.; Ciaravino, 
V.; Miller, M.W.; Carstensen, E.L. (Univ. of Rochester, 
. Ultrasonics Symposium Proceedings; 740-743(1983). 
Contract AC02-76EV03490. 
The frequency of sister chromatid exchanges (SCEs) in 
human lymphocytes cultured in vitro was not affected by a 30 min 
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exposure to 2.25 MHz focused ultrasound beam (from a clinical di- 
agnostic unit with a pulse repetition rate of 1000 Hz, a 1 p sec 
burst duration, and a 2-200 W/cm? maximum intensity. A 30 sec ex- 
posure to CW 1 MHz 2 W/cm? (SP) ultrasound from an experi- 
mental device lysed 10-15% of the lymphocytes; there was no in- 
crease in SCEs in the survivors relative to unexposed controls. 
Treatment of lymphocytes with 0.033 pg/ml mitomycin-C, a 
known SCE inducer, increased the frequency of SCEs about 4 
times above control levels. 


57 HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 15654, 16349, 16350, 17177, 17566 


17234 (OE/OR/21400—T92) Lack of certainty in the 
selection of health risk assessment models, Dudney, C.S.; 
Jones, T.D. (Oak Ridge National Lab., TN (USA). 11983]. 
Contract AC05-840OR21400. 15p. NTIS, PC A02/MF AOl; 
GPO Dep. File Number DE85003540. 

There are many sources of uncertainty in the risk analysis 
process. In general these uncertainties may be classified as either 
random or systematic in nature. A major systematic source of un- 
certainty continues to be the lack of certainty in selecting the cor- 
rect health effects assessment model for cancer and/or reproductive 
effects. The purpose of this short paper is to challenge the notion 
that it is either feasible or appropriate to attempt to quantify the 
magnitude of this source of uncertainty. To this end, we have re- 
viewed three sets of cancer fatality data and two sets of human ter- 
atological data. There is no obvious pattern that is common to 
these five data sets. Therefore, it is difficult to determine a prag- 
matic guideline as to which model to use in the analysis of risk at- 
tributable to chemicals for which there are no pertinent epidemio- 
logical data. Furthermore, it is almost impossible to quantify the 
degree of error resulting from incorrect models. 12 references, 5 


17235 (NUREG/CP—0053, pp 74-102) PRA uncertain- 
ties and the roles of sensitivity and uncertainty analyses. 
Vesely, W.E.; Rasmuson, D.M. (Battelle Columbus Lab., 
OH). Jun 1984. NTIS, PC A09/MF AOl - GPO. File 
Number T184016166. (CONF-8310248—; LA—10127-C). 

From 9. annual statistics symposium on national energy 
issues; Rockville, MD, USA (19 Oct 1983). 

Seven categories of uncertainties are identified in a probabi- 
listic risk analysis (PRA) and each category is divided into subcate- 
gories to better differentiate the implications of the different types 
of uncertainties. In most PRAs, the majority of uncertainties are 
not adequately treated or are not treated at all. By elevating sensi- 
tivity analyses to a major role in a PRA, the PRA can become a 
more meaningful and credible information source for decision 
making. Uncertainty analyses can also be made more useful infor- 
mation sources than they are now. The fact that PRAs allow un- 
certainties to be explicity evaluated is a unique strength of PRAs 
that needs to be exploited much more than it is now. 3 figures, 6 
tables. 


58 GEOSCIENCES 


5801 Geology And Hydrology 


REFER ALSO TO CITATION(S) 15601, 15603, 15604, 15605, 15660, 15661, 
15662, 15663, 15758, 15774, 15779, 15792, 17242, 17243 


17236 (CONF-8208205—Pt.1, pp E/3 1-28) Structural 
and stratigraphic evolution of the Barents Sea. Roennevik, 
H.; Beskow, B.; Jacobsen, H.P. (Oljedirektoratet, Stavanger, 
(Norway)). 1982. NTIS (US Sales Only), PC A12/MF AO0Ol1. 
File Number DE85750359. 

From Offshore Northern Seas conference and exhibition; 
a (24 Aug 1982). 

1% of the Norwegian part of the Barents Sea has 
been opened for exploration drilling. Regarding the stratigraphic 
and structural development of this region of the Arctic the Upper 
Devonian - Lower Carboniferous syntectonic sediments were de- 
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posited in NE-SW oriented grabens and during Middle Carbonifer- 
ous and Lower Permian platform carbonates were deposited in a 
tectonic quiet basin. Upper Permian clastic sediments were deposit- 
ed mainly from southeast and also Lower Triassic sediments were 
deposited from the southeast. Upper Triassic - Lower Jurassic sedi- 
ments were deposited from the southwest and northeast and a quit 
tectonic setting prevailed. Middle and Upper Kimmerian wrench 
tectonics structured the northwestern part of the Barents Sea. Late 
Lower Creataceous reactivation of the Kimmerian fault system was 
strong in the Bjoernoeya Basin and sinistral wrenching along the 
southern boundary fault resulted in the structuration of the Senja 
Ridge. The established Middle Jurassic play type is relevant for the 
Hammerfest Basin, western flank of the Loppa Ridge and Bijoer- 
noeya Basin. 14 drawings. 


17237 (CONF-8208205—Pt. 1, 
framework of the Norwegian Sea. K.; Dostmann, H.J.; 
Hanisch, J. (Bundesanstalt Poy Geowissenschaften und 
Rohstoffe, Hannover (Germany, F.R.)). 1982. NTIS (US 
Sales Only), PC A12/MF AO01. File Number DE85750359. 

From Offshore Northern Seas conference and exhibition; 
Stavanger, Norway (24 Aug 1982). 

This paper discusses the structural elements of the Norwe- 
gian continental margin primarily on the basis of the analysis of 
seismic data. Investigations of the Norwegian continental margin 
have been carried out over more than a decade and have resulted 
in a detailed compilation of the bathymetry and in a good under- 
standing of the sea floor spreading history of the Norwegian Sea. 
The mechanism proposed to explain the evolution of passive mar- 
gins during the initial rifting stage include uplift and erosion, exten- 
sion and thinning and partial melting of continental crust prior to 
the commencement of plate divergence. The authors geophysical 
studies of the Norwegian continetal margin, however, suggest that 
the initiation of Tertiary sea floor spreading at the continental 
margin was apparently not associated with structural disruption and 
the formation of complex horst and graben structures. 10 drawings. 


p E/4 1-22) Structural 


R.J.; Jones, S.E.; Dennison, J.M. (West Virginia Geological 
and Economic ‘Survey, Morgantown (USA)). 1984. Sop. 
(MAP-WV—17). West Virginia Geological and Economic 
Survey, P.O. Box 879, Morgantown, wv 265070879. File 
Number TI85900695. 

The Oriskany or Ridgeley Sandstone usually comprises the 
Deerpark Stage of the Lower Devonian in the Central Appalach- 
ians. The name Oriskany Sandstone (for Oriskany Falls, New York) 
is the preferred name for a Deerparkian sandstone in Kentucky, 
Maryland, New York, Ohio, Tennessee, and West Virginia. The 
name Ridgely Sandstone (for Ridgeley, West Virginia) is preferred 
in Virginia, New Jersey, and most of Pennsylvania. In New Jersey, 
and locally in Pennsylvania, the Ridgeley Sandstone comprises the 
upper portion of the Deerparkian Oriskany Group. For the sake of 
simplicity, the name Oriskany will be used in this report to refer to 
any Deerparkian sandstone. Throughout most of its extent, the 
Oriskany is a fossiliferous, marine quartzarenite. It is usually calcite- 
cemented, but is locally quartz-cemented, and is sometimes con- 
glomeratic in its eastern facies. It has a distincitive megascopic 
fauna which, along with the calcite cement, trends to leach away in 
outcrop to produce a friable, biomoldic sandstone. In the subsur- 
face, however, is is usually tightly cemented. The regional strati- 
graphic relationships of the Oriskany are illustrated in two correla- 
tion diagrams: Figure 1 approximates a line, parallel to strike, 
through the center of the basin from Tennessee to New York, then 
heading east and southeast along the outcrop belt to southeastern 
New York. Figure 2 shows correlations along the outcrop belt 
from eastern Tennessee to central Virginia. Figures 3 through 9 are 
maps showing the following: extent of Oriskany; thickness and lith- 
ofacies of Deerpark stage; topography of the Oriskany surface; 
structural provinces; Oriskany fields and pools; pre-Oriskany geolo- 
gy; and post-Oriskany geology. 29 references, 9 figures. 
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17239 (NUREG/CR—4117) Faulting and jointing in and 
near surface mines of southwestern Indiana. Ault, C.H.; 
Harper, D.; Smith, C.R.; Wright, M.A. (Indiana Geological 
Survey, Bloomington (USA)). Jan 1985. 36p. NTIS, PC 
A03/MF AOI - GPO* $3.75. File Number T185900565. 

Three major areas of faulting have been delimited by past 
studies in southern Indiana: the Mt. Carmel Fault in south-central 
Indiana, the Wabash Valley Fault System in Posey and Gibson 
counties, and faulting in Perry and Spencer counties. This project 
completed the mapping and characterization of the remaining 
known large faults in southern Indiana, including the Georgetown 
Fault in Floyd County and the newly named Crandall Fault in Har- 
rison County. The Georgetown and Crandall Faults are normal 
faults that have a maximum vertical displacement of about 65 feet. 
They are post-Valmeyeran and pre-Pleistocene in age and are prob- 
ably the result of hinge-line deformation between the subsiding IIli- 
nois Basin and the Cincinnati Arch. In contrast, abundant small- 
scale faults and joints are related to regional compressive lithos- 
pheric stress or to sedimentologic processes that operated penecon- 
temporaneously with deposition of the rocks in which they are 
found. Structures related to regional stress include small-scale 
thrust faults with displacements of a few inches to a few feet and 
joints that are widespread in mines and outcrops in rocks of Missis- 
sippian and Pennsylvanian age. The jointing and most of the small- 
scale thrust faulting indicate that southern Indiana is affected by the 
Midcontinent Stress Province in the northern part of the study area 
and by another stress field in the southern part. An east-west 
boundary can be defined between the two stress fields. 22 refer- 
ences, 18 figures. 


17240 (UCRL—53316) Geology of the Lawrence Liver- 
more National Laboratory site and adjacent areas. Carpenter, 
D.W.; Sweeney, J.J.; Kasameyer, P.W.; Burkhard, N.R.; 
Knauss, K.G.; Shlemon, R.J. (Lawrence Livermore Nation- 
al Lab., CA (USA)). Aug 1984. Contract W-7405-ENG-48. 
159p. NTIS, PC A08/MF A0O1; 1; GPO Dep. File Number 
DE85006872. 

LLNL is underlain by a thick sequence of late Tertiary and 
Quaternary alluvial deposits overlying a complex basement of Mes- 
ozoic metamorphic rocks of the Franciscan Assemblage and late 
Mesozoic and Tertiary marine sedimentary rocks. The ancestral 
Greenville Fault separates the Franciscan basement terrain from the 
late Mesozoic and Tertiary basement. The late Tertiary and Quater- 
nary alluvial deposits include lacustrine, alluvial fan, and stream 
channel deposits. Soil profiles and relative and absolute age data 
demonstrate that most of the near-surface materials beneath LLNL 
range in age from latest Pleistocene to 100,000 y or greater. A low 
net sedimentation rate is indicated by the data. Depths to ground- 
water beneath LLNL vary from about 13 m beneath the northeast 
corner of the laboratory to about 49 m beneath the southeast 
corner. Depths to water beneath portions of the laboratory where 
major buildings are located range from 18 to 30 m. LLNL is locat- 
ed in a seismically active region. Deformation of Quaternary mate- 
rials and periodic seismicity support this conclusion. Historic seis- 
micity has been experienced along the Calaveras and Greenville 
Faults that bound the Livermore Valley on the west and east, re- 
spectively, and also appears associated with the Las Positas Fault 
Zone. The Calaveras Fault is located approximately 17 km west of 
LLNL, and recently active strands of the Greenville Fault Zone 
are located approximately 1.1 km northeast of the laboratory. Geo- 
logic evidence demonstrates Holocene activity along strands of the 
Las Positas Fault Zone that lie about 90 m southeast of LLNL at 
their point of closest approach. Pavement fracturing at the intersec- 
tion of Greenville Road and East Avenue suggests that a strand of 
the Las Positas Fault may be located about 15 m southeast of the 
southeast corner of the laboratory. Other potential sources of seis- 
micity could affect LLNL. 126 references, 71 figures, 18 tables. 


17241 (UCRL—89690) Data management for the US a 
tinental scientific drilling program. Howard, N.W. 
rence Livermore National Lab., CA (USA)). ‘1984. Gameaet 
W-7405-ENG-48. 10p. (CONF-840820—2). NTIS, PC A02/ 

MF A0O1; GPO Dep. File Number DE85007083. 

From 27. international geological congress; Moscow, USSR 
(4 Aug 1984). 

A special concern of the US Continental Scientific Drilling 
Committee (CSDC) was that opportunities for obtaining informa- 
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tion from scientifically interesting holes drilled, or planned, might 
be lost. The Committee endorsed (1) piggyback experiments in 
holes of opportunity to maximize the information returned per drill- 
ing dollar, and (2) making maximum use of geologic information, 
geophysical and geotechnical data, and samples already obtained. 
Lawrence Livermore National Laboratory (LLNL) established a 
database cataloging all DOE drilling information. This database 
was soon expanded to include all federal drilling, e.g., by the De- 
partment of the Interior's United States Geological Survey, and 
eventually to include all discoverable scientifically valuable holes 
proposed or drilled in the US. A network has been established of 
individuals sympathetic to the Committee's goals, especially State 
Geologists, to alert LLNL of these drill holes. Holes are selected 
and sorted from the database on one or more parameters including 
location, depth, purpose, information obtained, and principal inves- 
tigator who may be contacted regarding the hole. Over 350 re- 
quests have been filled, and examples of these and the several pig- 
gyback experiments arranged in holes of opportunity are discussed, 
as is a study related to a national drill core repository. 1 reference, 
4 figures. 


5802 Geophysics 


= ALSO TO CITATION(S) 16849, 16852, 16855, 16856, 16961, 17237, 


17242 (CONF-8208205—Pt.1, pp E/2 1-25) Arctic West 
and North of Svalbard. Sundvor, E.; Austegard, A. (Bergen 
Univ. (Norway)) Myhre, A.M.; Eldholm, O. (Oslo Univ., 
(Norway) Dept. of Geology). 1982. NTIS (US Sales Only), 
PC A12/MF AO1. File Number DE85750359. 

From Offshore Northern Seas conference and exhibition; 
Stavanger, Norway (24 —_ 1982). 

Recent multichannel seismic data have revealed that the 
Svalbard passive margin has undergone a complex geological histo- 
ry which largely reflects the plate tectonic evolution of the Green- 
land Sea and the Arctic Ocean. On the western margin the conti- 
nent-ocean boundary is located at or close to the Hornsund Fault 
Zone. In the late Paleocene/Early Eocene, the region between 
Svalbard and Northeast Greenland was subjected to regional shear 
movements associated with a transform system between the young 
Lofoten-Greenland Basin and the Arctic Ocean. Approximately 
50My ago the spreading axis migrated northeastwards forming the 
passive margin between Bear Island and 76.5degN. At the time of 
the main reorganization of the plate motion the northern margin 
evolved and a continental fragment was possibly cut off from the 
Svalbard margin, appearing, today, as the submarine ridge associat- 
ed with the Hovgaard Fracture Zone. The northern Svalbard 
margin is of a rifted type, though the seismic results indicate two 
structurally different regions: The Yermak Plateau and the Hinlo- 
pen Margin. A major problem in understanding the geology and 
evolution of the Yermak Plateau is the nature of the opaque acous- 
tic basement. 12 drawings. 


17243 (CONF-8208205—Pt.1, pp E/8 1-44) Reflection 
seismic interpretation and sea floor spreading history of 
Baffin Bay. Rice, P.D.; Shade, B.D. (Petro-Canada Explora- 
tion Inc., Calgary, Alberta). 1982. NTIS (US Sales Only), 
PC Al12/MF AO1. File Number DE85750359. 

From Offshore Northern Seas conference and exhibition; 
Stavanger, Norway (24 a 1982). 

The interpretation of over 30.000 km of multichannel reflec- 
tion seismic in the general Lancaster Sound - Baffin Bay - Davis 
Strait area provides the following new information: The extinct 
spreading centre is, locally at least, asymmetrically located within 
the present day Baffin Bay basin. During the Cretaceous-Tertiary 
opening of the Baffin Bay area the bounding plates did not behave 
in a rigid manner and portions of Davis Strait may be floored by 
continental crust. The geology of the Greenland and Baffin Island 
shelves is markedly different and Paleozoic and older sediments 
may be more extensively distributed than previously suspected. The 
five regional unconformities seen in Bylot Basin can be related to 
the Tectonic history of the area. This new information, in particu- 
lar the non-rigid behaviour of the bounding plates, has been used to 
modify existing Baffin Bay spreading scenarios. Unlike previous re- 
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constructions, the resulting model honours both the geophysical in- 
terpretation of the Labrador Sea and the mounting geological evi- 
dence that minimal translation took place along the Wegener 
Transform Fault in Nares Strait. 21 drawings. 


17244 (N—84-33984) Demonstration of an active air- 
borne IR laser system for geologic remote sensing. Kahle, 
A.B.; Shumate, M.S.; Nash, D.B. (Jet Propulsion Lab., 
— CA (USA)). Aug 1984. 3p. NTIS, PC A15/MF 
AOl. 

Geological units in Death Valley, California were distin- 
guished by differences in their reflectance of thermal infrared radi- 
ation emitted by dual airborne CO2 lasers tuned to 9.23 and 10.27 
microns, demonstrating the feasibility of an active, laser remote 
sensing system. Data obtained with the lasers are highly correlated 
with imagery of the same area collected with the Thermal Infrared 
Multispectral Scanner. (ESA) 


17245 (N—84-34808) Geophysical interpretation of satel- 
lite laser ranging measurements of crustal movement in Cali- 
fornia. Cohen, S.C. (National Aeronautics and Space Ad- 
ministration, Greenbelt, MD (USA). Goddard Space Flight 
Center). Aug 1984. 27p. (NASA-TM—86148). NTIS, PC 
A03/MF AO1. 

As determined by satellite laser ranging the rate of contrac- 
tion of a 900 kilometer baseline between sites located near Quincy 
in northern California and San Diego in southern California is 
about 61 to 65 mm/yr with a formal uncertainty of about 10 mm/ 
yr. The measured changes in baseline length are a manifestation of 
the relative motion between the North America and Pacific tec- 
tonic plates. This long baseline result is compared to measurements 
made by more conventional means on shorter baselines. Additional 
information based on seismicity, geology, and theoretical modelling 
is also analyzed. Deformation lying within a few tens of kilometers 
about the major faults in southern California accounts for most, but 
not all of the observed motion. Further motion is attributable to a 
broader scale deformation in southern California. Data suggesting 
crustal movements north of the Garlock fault, in and near the 
southern Sierra Nevada and local motion at an observatory are also 
critically reviewed. The best estimates of overall motion indicated 
by ground observations lie between 40 and 60 mm/yr. This lies 
within one or two standard deviations of that deduced by satellite 
ranging but the possibility of some unresolved deficit cannot be dis- 
missed. The long time scale RM2 plate tectonic model of Minster 
and Jordan predicts a contraction between 47 and 53 mm/yr de- 
pending on the extension rate of the Basin and Range. Thus the 
ground based observations, satellite laser ranging (SLR) results, and 
RM2 rates differ at about the 10 mm/yr level and are consistent 
with one another within the data and model uncertainties. 


17246 (UCRL—92190) Uncertainties in seismic hazard 
analysis using expert opinion for the eastern United States. 
Savy, J.B.; Bernreuter, D.L.; Mensing, R.W. (Lawrence 
Livermore National Lab., CA (USA)). Feb 1985. Contract 
W-7405-ENG-48. 32p. (CONF-850206—21). NTIS, PC 
A03/MF AO1. File Number T1I85007265. 

From International ANS/ENS topical meeting on probabilis- 
tic safety methods and applications; San Francisco, CA, USA (24 
Feb 1985). 

A comprehensive methodology to calculate the Seismic 
Hazard in the eastern United States (EUS) is presented, which uses 
subjective input from experts and completely quantifies the uncer- 
tainty of the results, including random and modeling uncertainty. In 
general, it appeared that the uncertainty in the ground motion pre- 
diction was the largest, with some variation between regions (i.e. 
site locations) and seismicity experts. The zonations generated 
somewhat less uncertainty, however more erratic, and the other pa- 
rameters had approximately the same amount of influence although 
more uniformly distributed between experts and regions. In general, 
there was one to two orders of magnitude difference between the 
15th and the 85th percentile curves on the probability of the excee- 
dence. These results are consistent with other results of current 
analyses. 12 references. 


17247 Hydrodynamic aspects o forming erup- 
tions: Numerical models. Wohletz, K.H.; McGetchin, T.R.; 
Sandford II, M.T.; Jones, E.M. (Earth and Space Sciences 
Divison, Los Alamos National Laboratory). Journal of Geo- 
physical Research; 89: No. B10, 8269-8286(30 Sep 1984). 

Compariosn of results from a two-dimensional numerical 
eruption simulation (KACHINA) to calculations based upon a 
shock tube analog supports the conclusion that the hydrodynamics 
during the initial minutes of large caldrs-forming ash flow ruptions 
may be dominated by blast wave phenomena. Field evidence for 
this phenomonology is pyroclastic surge deposits commonly occur- 
ring both directly below caldera-related ash flow sheets, on top of a 
preceeding Plinian fall deposit (ground surge), and separating indi- 
vidual ash flow units. We model the eruption of the Tsirege 
member of the Bandelier Tuff (1.1 Ma B.P.) from the Valles cal- 
dera, New Mexico. In the model a magma chamber at 100 MPa (1 
kbar) and 800°C is volatile rich, with an average H2O abundance 
above saturation greater than 8.7 wt% increasing to nearly 100 
wt% near the very top of the chamber. Using a shock tube analo- 
gy, decompressions of the chamber through a wide-open dikelike 
vent 0.1 km wide and 1 to 5 km ions forms a shock wave of 3 MPa 
(=30 atm) with a velocity greater than 10 km s~+. Steady flow of 
material erupted from the vent begins after 20 to 100 s based upon 
a 7-km depth from the ground surface to a reflective (density) 
boundary in the chamber and a rarefaction wave velocity of 100 to 
600 m s~1. The velocity of the ash front behind the shock wave is 
300 to 500 m s~*. The shock tube model serves as a basis to evalu- 
ate the consistency of the KACHINA code results which are simi- 
lar to a one-dimensional problem along the symmetry axis. The re- 
sults of the KACHINA simulation show in some detail the effect of 
multiple reseroir rarefaciton reflecitons and possibly Prandtl-Meyer 
expansion in generating compressive wave fronts following the ini- 
tial shock. 


17248 Caldera development during the Minoan eruption, 
Thira, Greece. Heiken, G.; McCoy F. Jr. (Los 
Alamos National Laboratory, New Mexico). Journal of Geo- 
physical Research; 89: No. B10, 8441-8462(30 Sep 1984). 

The well-known caldera of Thira (Santorini), Greece, was 
not formed during a single eruption but is composed of two over- 
lapping calderas superimposed upon a complex volcanic field that 
developed along a NE trending line of vents. Before the Minoan 
eruption of 1400 B.C., Thira consisted of three lava shields in the 
northern half of the island and a flooded depression surrounded by 
tuff deposits in the southern half. Andesitic lavas formed the over- 
lapping shields of the north and were contemporaneous with and, 
in many places, interbedded with the southern tuff deposits. Al- 
though there appears to be little difference between the composi- 
tion of magmas erupted, differences in eruption style indicate that 
most of the activity in the northern half of the volcanic field was 
subaerial, producing lava flows, whereas in the south, eruptions 
within a flooded depression produced a sequence of mostly phrea- 
tomagmatic tuffs. Many of these tuffs are plastered onto the walls 
of what appears to have been an older caldera, most probably asso- 
ciated with an eruption of rhyodiacitic tephra 100,000 years ago. 
The Minoan eruption of about 1400 B.C. had four distinct phases, 
each reflecting a different vent geometry and eruption mechanism. 
The Minoan activity was preceded by minor eruptions of fine ash. 
(1) The eruption began with a Plinian phase, from subaerial vent(s) 
located on the easternmost of the lave shields. (2) Vent(s) grew 
toward the SW into the flooded depression. Subsequent activity de- 
posited large-scale base surge deposits during vent widening by 
phreatomagnetic activity. (3) The third eruptive phase was also 
phreatomagmatic and produced 60% of the volume of the Minoan 
Tuff. This activity was nearly continuous and formed a large fea- 
tureless tuff ring with poorly defined bedding. 


17249 Stratographic relations and source areas of ash- 
flow sheets of the Black Mountain and Stonewall Mountain 
volcanic centers, Nevada. Noble, D.C.; Weiss, S.1.; Erwin, 
J.W.; — T.A.; McKee, E.H.; Younker, L.W. (Mackay 
School of Mines, University of Nevada, Reno). Journal of 
Geophysical Research; 89: No. B10, 8593-8602(30 Sep 1984). 

Recent work has resulted in major changes in the strati- 
graphic correlations and source-area assignments of ash-flow sheets 
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of the late Miocene Black Mountain and Stonewall Mountain vol- 
canic centers, southern Nevada. Ash-flow tuffs exposed around 
Stonewall Mountain have different trace element patterns and ther- 
moremanent magnetization directions than do ash-flow sheets of the 
Thirsty Canyon Tuff, erupted from the Black Mountain center, 
with which they were previously correlated. Hafnium concentra- 
tions are particularly useful in distinguishing the megascopically 
and petrographically similar tuffs of the two centers. The ash-flow 
sheet overlying the spearhead Member in the Stonewall Mountain 
area, herein named the Civet Cat Canyon Member, can be traced 
northward continously from outflow facies south of Stonewall 
Mountain to near-vent facies on the southern flank of Stonewall 
Mountain. This, in conjunection with distribution, thickness, and 
facies relations show that these units are the outflow sheets of the 
Stonewall Mountain volcanic center; they are herein assigned to a 
new formation, the Stonewall Flat Tuff of late Miocene age. Tuffs 
previously mapped near Black Mountain as the Labyrinth Canyon 
Member (herein abandoned) are correlated on the basis of trace-ele- 
ment, paleomagnetic, petrographic, and radiometric age data with 
the e Spearhead Member of Goldfield. Tuffs previously assigned to 
the Spearhead Member in the Black Mountain area are reassigned 
to the Pahute Mesa Member (new) of the Thirsty Canyon Tuff. 
The Stonewall Mountain volcanic center is thus slightly younger 
than the Black Mountain center, and the period of time over which 
the Black Mountain center was active probably was appreciably 
shorter than was previously inferred. 


17250 Inhomogeneous fault model for gaps, asperities, 

and migration. Rundle, J.B.; Kanamori, 
H.; McNally, K.C. (Sandia National Laboratories, Albu- 
querque, New Mexico). Journal of Geophysical Research; 89: 
No. B12, 10219-102(10 Nov 1932). 

We developed a model for a fault in which various areas of 
the fault phase have different stress-slip constitute laws. The model 
is conceptually simple, involving nonlinear algebraic equations 
which can easily be solved by a graphical method of successive it- 
erations. Application is made to the problem of explaining seismici- 
ty patterns associated with great earthquakes. The model quantita- 
tively explains phenomena associated with seismic gaps, asperities, 
and barriers. 


17251 Model for the tectonic development of the south- 
eastern Colorado Plateau boundary. Aldrich M.J. Jr.; Laugh- 
lin, A.W. (Earth and Space Sciences Division, Los Alamos 

National Laboratory, New Mexico). Journal of Geophysical 
Research; 89: No. B12, 10207-102(10 Nov 1918). 

Stress data show that the contemporary tectonic boundary 
of the southeastern Colorado Plateau is coincident with the seg- 
ment of the Jemez lineament between the White Mountains in east- 
central Arizona and the Jemez Mountains in north-central New 
Mexico. The lineament is actually a broad (~50 km wide) tectoni- 
cally active zone that tends N52°E and approximately coincides 
with a Precambrian province boundary. It is characterized by ex- 
tensive late Tertiary-Quaternary volcanic fields, NNE trending 
(~N25°E) echelon faults, and both normal and strike-slip fault- 

ing. Pliocene-Qua' normal oblique-slip displacements have 
—_ observed on faults within and south of the lineament but not 
north of it. Late Laramide NE-SW compression, which caused 
widespread tectonic shortening throughout the western Cordillera, 
apparently was transformed into left slip along the Jemez linea- 
ment. As the Precambrian basement underwent strike-slip faulting, 
a belt of NNE trending en echelon faults developed in the overly- 
ing Phanerozoic sedimentary strata. By the end of the Larmide 
orogeny 40 Ma ago the principal structural elements of the linea- 
ment, seen today, had been formed. Volcanism in the Datil-Mogol- 
lon volcanic field began after the cessation of Laramide tectonism 
and heated the crust around the southeastern edge of the Colorado 
Plateau. These elevated temperatures further weakened the part of 
the physiographic plateau immediately south of the Jemez linea- 
ment so that with the onset of SW-NE extension in the southern 
Basin and Range Province, about 30 Ma ago, this area deformed 
more in response to the extension than to the stress field of the pla- 
teau interior. The emplacement of large NW trending dikes into the 
area between 27 and 29 Ma ago was directly related to this exten- 
sional event. 
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17252 (BMI/ONWI—549) Constitutive parameters for 
salt and nonsalt rocks from the Detten, G. Friemel, and 
Zeeck wells in the Palo Duro Basin, Texas. Senseny, P.E.; 
Pfeifle, T.W.; Mellegard, K.D. (RE/SPEC, Inc., "Rapid 
City, SD (USA)). Jan 1985. Contract AC02-83CH10140. 
198p. NTIS, PC A09/MF A01; GPO Dep. File Number 
DE85007478. 

Results are presented from laboratory tests performed on salt 
and nonsalt rocks from the Palo Duro Basin in Texas. The Unit 5 
salt from the Lower San Andres is assumed to be the repository 
horizon and is more completely characterized than other strata. For 
the Unit 5 salt, values are given for the parameters in the exponen- 
tial-time constitutive law that models the time-independent elastic 
deformation and the time-dependent inelastic deformation. Both 
linear and nonlinear failure envelopes for this salt at 20°C are also 
determined. Data reported for twenty other salt and nonsalt hori- 
zons include tangent moduli and principal strain ratios, as well as 
linear failure envelopes at 20°C. The matrix of tests performed is 
adequate for conceptual repository design and performance analy- 
sis. However, final repository design and performance analysis re- 
quires more extensive characterization of the constitutive behavior 
of the stratigraphy, especially the repository-horizon salt. 


17253 (BMI/ONWI—552) Deformation mechanisms of 

entally deformed Salina Basin bedded salt. Hansen, 
F.D. (RE/SPEC, Inc., Rapid City, SD (USA)). Jan 1985. 
Contract AC02-83CH10140. 66p. NTIS, PC A04/MF AO1; 
GPO Dep. File Number DE85007277. 

Petrofabrics of deformed salt from the Cleveland area within 
the Salina Basin are presented. Quasi-static compression at room 
temperature and 1 MPa confining pressure is dominated by frac- 
ture. Incipient failure is evidenced by wide zones of coalesced frac- 
tures at an axial strain of 5%. Strain hardening, evidenced by pho- 
toelastic effects, abounds under these conditions. At 5 MPa far 
fewer fractures are found at axial strains of 13%. Photoelastic ef- 
fects are appreciably diminished at 5 MPa, which must mean more 
homogeneous ductile flow ensues, perhaps owing to activation of 
many dislocation mills. Clearly, the brittle-to-ductile transition re- 
quires additional petrographic work for documentation. Because 
the dominant mechanism is very pressure sensitive at relative low 
mean stresses, it appears necessary to include confining pressure in 
the deformation mechanism map. Creep at 15 MPa and tempera- 
tures > 100°C is dominated by thermally activated diffusion. Frac- 
ture and photoelastic effects are almost totally suppressed relative 
to quasi-static experiments at lower confining pressure and tempera- 
ture. The mechanism of climb into stable polygons is fully docu- 
mented by etch pit studies in samples that are deformed well into 
steady state. Creep properties of Cleveland and Avery Island salt 
are very similar under conditions of elevated temperature and inter- 
mediate stresses. As temperature is reduced the predicted flow 
stress of Cleveland becomes greater than that of Avery Island. 
However, extrapolation of either flow law to low temperature is 
not justified because the governing mechanisms change from climb 
to fracture and glide. 


17254 (BMI/SRP—5031) Laboratory testing on rock 
core samples from Zeeck No. 1 (PD-7) well, Palo Duro Basin, 
Texas: —— data. (Stone and Webster Engineering 
Corp., Boston, MA (USA)). Dec 1984. Contract AC02- 
83CH10140. 36p. NTIS (US Sales Only), PC A03/MF AOI; 
GPO Dep. File Number DE85006697. 

This report presents the results of laboratory testing per- 
formed by Stone and Webster Engineering Corporation (SWEC) 
on core samples from the Zeeck No. 1 well of the Palo Duro Basin, 
Texas. Laboratory test samples were measured for density, effective 
porosity, water content, Schmidt rebound hardness, splitting tensile 
strength, slake durability and Atterberg limit determinations. Speci- 
men descriptions including depth, formation and lithologic descrip- 
tion are included in the appendix. These data are preliminary, they 
have been neither analyzed nor evaluated. 
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17255 (BMI/SRP—5032) Direct shear testing on rock 
core samples from G. Friemel No. 1 (PD-5) well, Palo Duro 
saan — — data. (Stone and Webster Engi- 

oa Boston, MA (USA)). Jan 1985. Contract 
ACO 83CH10140. 25p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85006904. 

This report contains the direct shear strength testing proce- 
dure and testing results of rock core samples from the G. Friemel 
No. 1 well in the Permian Basin. Attachments include G. Friemel 
1239.4 test results as well as G. Friemel 2680.7 test results. These 
data are preliminary. They have not been analyzed or evaluated. 


17256 (LBL—17975) Analysis of cross-hole seismic meas- 
urements in columnar-jointed basalt. Rezowalli, J.J. (Law- 
rence Berkeley Lab., CA (USA)). May 1984. Contract 
ACO03-76SF00098. 99p. NTIS, PC A05/MF AOl; 1; GPO 
Dep. File Number DE85007618. 

A series of cross-hole acoustic measurements have been per- 
formed in a columnar-jointed basaltic rock mass around an under- 
ground opening mined by the drill-and-blast method. The purposes 
were to evaluate the rock mass characteristics around the opening; 
to determine the zone of blast damage; and to evaluate seismic 
methods for anomaly detection ahead of mining in this type of 
rock. Repetitive pulses of compressional (P) and shear (S) were 
propagated through the rock mass to a receiver sonde. The results 
indicate considerable reductions in P- and S-wave velocities at dis- 
tances less than 2 m from the face. Clearly these low values are 
associated with blast damage. Beyond 2 m, the velocities in a verti- 
cal direction indicate almost constant values. The velocities in the 
horizontal direction beyond 2 m appeared erratic, but showed a 
general tendency to increase as a function of distance from the fact. 
Results of the spectral analyses of the received signals indicated 
that Q-values were strongly influenced by the vertically-oriented 
sets of joints. 


17257 (PNL-SA—12077) Comparison of under-pressure 
and over- pulse tests conducted in low-permeability 
basalt horizons at the Hanford Site, Washington State. 
Thorne, P.D.; Spane, F.A. Jr. (Pacific Northwest Labs., 
Richland, WA (USA); Rockwell International Corp., Rich- 
land, WA (USA). Rockwell Hanford Operations). Oct 1984. 
Contract AC06-76RL01830. 16p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85007602. 

Over-pressure pulse tests (pressurized slug tests have been 
widely used by others for hydraulic characterization of low-perme- 
ability (<10~* m/sec) rock formations. Recent field studies of low- 
permeability basalt horizons at the Hanford Site, Washington, indi- 
cate that the under-pressure pulse technique is also a viable test 
method for hydraulic characterization studies. For over-pressure 
pulse tests, fluid within the test system is rapidly pressurized and 
the associated pressure decay is monitored as compressed fluid 
within the test system expands and flows into the test formation. 
Under-pressure pulse tests are conducted in a similar manner by 
abruptly decreasing the pressure of fluid within the test system, and 
monitoring the associated increase in pressure as fluid flows from 
the formation into the test system. Both pulse test methods have 
been used in conjunction with other types of tests to determine the 
hydraulic properties of selected low-permeability basalt horizons at 
Hanford test sites. Results from both pulse test methods generally 
provide comparable estimates of hydraulic properties and are in 
good agreement with those from other tests. 


17258 (PNL-SA—12078) Effects of drilling fluid invasion 
on hydraulic characterization of low permeability basalt hori- 
zons: a field evaluation. Spane, F.A.; Thorne, P.D. (Rock- 
well International Corp., Richland, WA (USA). Rockwell 
Hanford rations; Pacific Northwest Labs., Richland, 
WA (USA)). Jan 1985. Contract AC06-76RL01830. 19p. 
(CONF-850101—5). NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE85007399. 

From International congress on hydrology of rocks of low 
permeability; Tucson, AZ, USA (7 Jan 1985). 

The effects of invasion of bentonite-base drilling fluid on hy- 
draulic characterization of low permeability basalt horizons were 
examined in a designed field evaluation at the Hanford Site, in 
south-central Washington State. The test formation selected for the 
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field evaluation was a 24.7-m section of basalt flow interior that had 
been previously core-drilled utilizing only fresh water. The test 
design of the field evaluation included: an initial phase (Phase I) of 
hydrologic testing followed by the injection of bentonite-base drill- 
ing fluid into the test section, removal of the drilling fluid from the 
borehole, and a final phase (Phase II) of hydrologic testing. Hydro- 
logic tests conducted during each phase included over-pressure 
pulse tests (pressurized slug tests) and multistep, constant-head in- 
jection test. Results of the field evaluation indicate that no discerni- 
ble impact on hydraulic property estimates or test response could 
be attributed to drilling fluid invasion. The best estimate of equiva- 
lent hydraulic: conductivity for Phase I and II testing was 1.4 x 
10-** and 1.5 x 10-" m/s, respectively. 


17259 (PNL-SA—12604) Chemical implications of heat 
and radiation damage to rock salt. Pederson, L.R. (Pacific 
Northwest Labs., Richland, WA (USA)). Nov 1984. Con- 
tract AC06-76RL01830. 9p. (CONF-841157—73). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85006858. 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1984). 

Chemical changes induced in Palo Duro and Paradox Basin 
natural rock salts and in synthetic NaCl by heat and gamma radi- 
ation were investigated. Heating of unirradiated natural rock salts 
to 300°C resulted in HCI (most prevalent), SO2, CO2, and HS evo- 
lution, and increased the base content of the remaining salt by not 
more than 10 microequivalents per gram; whereas, heating of syn- 
thetic NaCl gave no product. Gamma irradiation produced sodium 
colloids and neutral chlorine in amounts similar to the results of 
Levy and coworkers. When the irradiated salts were heated, three 
reactions were apparent: (1) radiation-induced defects recombined; 
(2) neutral chlorine was evolved; and (3) HCl, SO2, COs, and H2S 
were evolved, similar to results for unirradiated salts. Because reac- 
tion (1) appeared to dominate over reaction (2), it is expected that 
the influence of radiation damage to salt on the near-field chemical 
environment will be minor. 4 figures, 1 table. 


5804 Geochemistry 


17260 (UCRL—91884) EQ3/6: status and applications. 
Wolery, T.J.; Isherwood, D.J.; Jackson, K.J.; Delany, J.M.; 
Puigdomenech, I. (Lawrence Livermore National Lab., CA 
(USA)). Dec 1984. Contract W-7405-ENG-48. 14p. (CONF- 
8410234—1). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85006902. 

From Application of geochemical models to high-level nu- 
clear waste repository assessment; Oak Ridge, TN, USA (2 Oct 
1984). 

EQ3/6 is a set of related computer codes and data files for 
use in geochemical modeling of aqueous systems. The EQ3/6 pack- 
age centers around two large computer codes, EQ3NR and EQ6, 
which are supported by a common thermodynamic data base. 
EQ3NR is a speciation-solubility code, whose function is to com- 
pute a model of the state of an aqueous solution. This code is very 
flexible in terms of the input that it will accept. EQ6 is a reaction- 
path code, which calculates models of changes in aqueous systems 
as they proceed toward a state of overall chemical equilibrium. 
EQ3/6 prior to FY83 had no capability for modeling brines, be- 
cause the approximations for calculating the thermodynamic activi- 
ty of water and the activity coefficients of the solute species were 
restricted to low ionic strengths (= 1.0 molal). An option has been 
added to use Pitzer’s equations for such calculations. At present, 
EQ3/6 contains two alternate Pitzer coefficient data bases. Several 
improvements have been made to the EQ6 code. Prior to FY83, the 
code could run models of mineral dissolution kinetics, but could not 
calculate models of precipitation kinetics. This problem has been 
overcome by additional code development. The speed of non-kinet- 
ic EQ6 calculations has recently been enhanced by the creation of 
two new calculational modes, economy mode and super economy 
mode. A caiculational mode to simulate systems open to large gas 
reservoirs has also been developed. 34 references. 
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17261 (AD-A—146785/1/XAB) Spicules and _ surges. 
Blake, M.L.; Sturrock, P.A. (Stanford Univ., CA (USA). 
Center for Space Science and Astrophysics). 27 Apr 1984. 
42p. NTIS, PC A03/MF AOl1. 

The authors take the position that spicules, macrospicules, 
and surges are manifestations of the same phenomenon occurring 
on different scales. They therefore search for a mechanism that can 
be successfully applied to explain the phenomenon on all three 
scales. 


17262 (LA-UR—84-4011) Long-term observations of Cyg 
X-3 with Vela 5B. Priedhorsky, W. Alamos National 
Lab., NM (USA)). 1984. Contract W-7405-ENG-36. 8p. 
(CONF-8411151—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85005556. 

From 18. ESLAB symposium on x-ray astronomy; Hague, 
Netherlands (5 Nov 1984). 

We present long-term (1969 to 1979) observations of Cygnus 
X-3, obtained by the Vela 5B satellite. The 3 to 12 keV light curve 
has 10 day time resolution. Cyg X-3 is a peculiar high-luminosity x- 
ray source, radiating from the radio region to hard gamma rays of 
more than 10'* eV. It has a 4.8 hour period, probably orbital, 
which is not resolved by our present analysis. Long-term periodici- 
ties of ~ 17, 20, and 33 to 34 days have been reported by several 
authors, and explained as the effects of apsidal motion, precession, 
or an eccentric orbit. We do not observe the ~ 17 and 33 to 34 
day variations, and set upper limits significantly lower than the re- 
ported amplitude of the 33 to 34 day variation. There is weak evi- 
dence for a 20 day flux variation. The light curve shows high and 
low states which alternate with a characteristic timescale of ~ 1 
year. There is no counterpart, at this time resolution, of the giant 
radio outburst of September 1972. 8 references, 4 figures. 


17263 (LA-UR—85-286) Optical pulsar in the Large Ma- 
gellanic Cloud remnant 0540-69.3. Middleditch, J.; Penny- 
packer, C.R. (Los Alamos National Lab., NM (USA); Law- 
rence Berkeley Lab., CA (USA)). 1984. Contract W-7405- 
ENG-36. 9p. (CONF-8410232—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85006707. 

From Workshop on the crab nebula and related supernova 
remnants; Washington, DC, USA (11 Oct 1984). 

We have detected pulsed optical emission from the Large 
Magellanic Cloud (LMC) X-ray pulsar PSR 0540-693 (Seward et 
al. 1984). The pulsed emission has a time averaged magnitude of ap- 
proximately 22.7. The X-ray pulsar was discovered in the LMC 
remnant, 0540-69.3 as a pulse repetition period of ~ 50 milliseconds 
(ms) in Einstein Obsrvatory data (Seward et al. 1984). Earlier, 
Clark et al. (1982) had noted that this remnant resembles the Crab 
Nebula because of the X-ray power law spectrum, and suggested 
that the nebular emission was synchrotron radiation powered by a 
central pulsar. After the announcement of X-ray pulsed emission, 
Chanan et al. (1984) measured the broad optical band properties of 
the nebula and found evidence for synchrotron emission. They re- 
ported that the 4.5 arc second continuum emission remnant has 
only a tenth the luminosity of the Crab Nebula. We have recorded 
broad-band optical time-series data at 1 ms intervals with the 4-m 
and 1.5-m Cerro Tololo telescopes and have found strong pulsa- 
tions, employing the usual Fourier transform methods. A summary 
of the observations, including magnitudes, barycentric frequencies 
and times of arrival is given. 
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17264 (LA-UR—85-311) Closer look at lunar volcanism. 
Vaniman, D.T.; Heiken, G.; Taylor, G.J. (Los Alamos Na- 
tional Lab., NM (USA); New Mexico Univ., Albuquerque 
(USA). Inst. of Meteoritics). 1984. Contract W-7405-ENG- 
36. 20p. (CONF-8410230—3). NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85006663. 

From Lunar bases and space activities of the 21st century; 
Washington, DC, USA (29 Oct 1984). 

Although the American Apollo and Soviet Luna missions 
concentrated on mare basalt samples, major questions remain about 
lunar volcanism. Lunar field work will be indispensable for resolv- 
ing the scientific questions about ages, compositions, and eruption 
processes of lunar volcanism. From a utilitarian standpoint, a better 
knowledge of lunar volcanism will also yield profitable returns in 
lunar base construction (e.g., exploitation of rille or lava-tube struc- 
tures) and in access to materials such as volatile elements, pure 
glass, or ilmenite for lunar industry. 


17265 (LA-UR—85-363) Mechanical properties of lunar 
materials under anhydrous, hard vacuum conditions: applica- 
tions of lunar glass structural components. Blacic, J.D. (Los 
Alamos National Lab., NM (USA)). 1984. Contract W- 
7405-ENG-36. 24p. (CONF-8410230—9). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE85006682. 

From Lunar bases and space activities of the 21st century; 
Washington, DC, USA (29 Oct 1984). 

Lunar materials and derivatives such as glass may possess 
very high tensile strengths compared to equivalent materials on 
earth because of the absence of hydrolytic weakening processes on 
the moon and in the hard vacuum of free space. Hydrolyzation of 
Si-O bonds at crack tips or dislocations reduces the strength of sili- 
cates by about an order of magnitude in earth environments. How- 
ever, lunar materials are extremely anhydrous and hydrolytic weak- 
ening will be suppressed in free space. Thus, the geomechanical 
properties of the moon and engineering properties of lunar silicate 
materials in space environments will be very different than equiva- 
lent materials under earth conditions where the action of water 
cannot be conveniently avoided. Possible substitution of lunar glass 
for structural metals in a variety of space engineering applications 
enhances the economic utilization of the moon. 26 references, 3 fig- 
ures, 2 tables. 


17266 (LA-UR—85-364) Surface exploration geophysics 
applied to the moon. Ander, M.E. (Los Alamos National 
Lab., NM (USA)). 1984. Contract W-7405-ENG-36. 12p. 
(CONF-8410230—5). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85006714. 

From Lunar bases and space activities of the 21st century; 
Washington, DC, USA (29 Oct 1984). 

ith the advent of a permanent lunar base, the desire to ex- 

plore the lunar near-surface for both scientific and economic pur- 
poses will arise. Applications of exploration geophysical methods to 
the earth's subsurface are highly developed. This paper briefly ad- 
dresses some aspects of applying this technology to near surface 
lunar exploration. It is noted that both the manner of application of 
some techniques, as well as their traditional hierarchy as assigned 
on earth, should be altered for lunar exploration. In particular, elec- 
tromagnetic techniques may replace seismic techniques as the pri- 
mary tool for evaluating near-surface structure. 


17267 (LA-UR—85-370) Hydrogen recovery from extra- 
terrestrial materials using microwave energy. Tucker, D.S.; 
Vaniman, D.T.; Anderson, J.L.; Clinard, F.W. Jr.; Feber, 
R.C. Jr.; Frost, H.M.; Meek, T.T.; Wallace, T.C. (Los 
Alamos National Lab., NM (USA)). 1984. Contract W-7405- 
ENG-36. 16p. (CONF-8410230—6). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85006717. 

From Lunar bases and space activities of the 21st century; 
Washington, DC, USA (29 Oct 1984). 

e feasibility of recovering hydrogen from extraterrestrial 
materials (lunar and Martian soils, asteroids) using microwave 
energy is presented. Reasons for harvesting and origins and loca- 
tions of hydrogen are reviewed. Problems of hydrogen recovery 
are discussed in terms of hydrogen release characteristics and 
microwave coupling to insulating materials. From results of studies 
of hydrogen diffusivities (oxides, glasses) and tritium release 
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(oxides) as well as studies of microwave coupling to ilmenite, alkali 
basalt and ceramic oxides it is concluded that using microwave 
energy in hydrogen recovery from extraterrestrial materials could 
be the basis for a workable process. 


17268 (LA-UR—85-384) In-situ rock melting applied to 
lunar base construction and for exploration drilling and 
coring on the moon. Rowley, J.C.; Neudecker, J.W. (Los 
Alamos National Lab., NM (USA)). 1984. Contract W- 
7405-ENG-36. 29p. (CONF-8410230—7). NTIS, PC A03/ 
MF A0O1; GPO Dep. File Number DE85006716. 

From Lunar bases and space activities of the 21st century; 
Washington, DC, USA (29 Oct 1984). 

An excavation technology based upon melting of rock and 
soil has been extensively developed at the prototype hardware and 
conceptual design levels for terrestrial conditions. Laboratory and 
field tests of rock-melting penetration have conclusively indicated 
that this excavation method is insensitive to rock, soil types, and 
conditions. Especially significant is the ability to form in-place glass 
linings or casings on the walls of boreholes, tunnels, and shafts. 
These factors indicate the unique potential for in situ construction 
of primary lunar base facilities. Drilling and coring equipment for 
resource exploration on the moon can also be devised that are 
largely automated and remotely operated. It is also very likely that 
lunar melt-glasses will have changed mechanical properties when 
formed in anhydrous and hard vacuum conditions. Rock melting 
experiments and prototype hardware designs for lunar rock-melting 
excavation applications are suggested. 


17269 (MLM—3224(OP)) Analysis of alternate hydrogen 
sources for lunar manufacture. Friedlander, H.N. (Monsanto 
Research Corp., Miamisburg, OH (USA). Mound). 1984. 
(CONF-8410230—4). 
GPO Dep. File Number 


Contract AC04-76DP00053. 10p. 


NTIS, PC A02/MF AOl; 
DE85007234. 

From Lunar bases and space activities of the 21st century; 
Washington, DC, USA (29 Oct 1984). 

A limitation to the exploration and use of space for scientific 
and industrial enterprise is the high cost of energy needed to over- 
come the earth’s gravitational field in order to lift terrestrial materi- 
als into space. The reuseable space shuttle reduces the capital cost 
of ferrying such materials to near earth orbit but has little impact 
on the energy cost. The material requirements of servicing satellites 
in geosynchronous orbit and of exploring and colonizing the moon 
and nearby planets will be even more expensive in energy if all that 
material must be of terrestrial origin. One cost reducing alternative 
is to use materials already available in near earth space, that is on 
the moon and on asteroids with earth approaching orbits. 


17270 (N—84-34332) Solar Terrestrial Physics: Present 
and Future. Butler, D.M.; Papadopoulos, K. (Maryland 
Univ., College Park (USA)). Jun 1984. 586p. (NASA-RP— 
1120). NTIS, PC A25/MF AOl. 

The following topics relating to solar-terrestrial interactions 
are considered: (1) reconnection of magnetic fields; (2) particle ac- 
celeration; (3) solar magnetic flux; (4) magnetohydrodynamic waves 
and turbulence in the Sun and interplanetary medium; (5) coupling 
of the solar wind to the magnetosphere; (6) coronal transients; (7) 
the connection between the magnetosphere and ionosphere; (8) sub- 
storms in the magnetosphere; (9) solar flares and the solar terrestrial 
environment; (10) shock waves in the solar terrestrial environment; 
(11) plasma transport and convection at high latitudes; and (12) 
high latitude ionospheric structure. 


17271 (N—84-34334) Particle acceleration. (Maryland 
Univ., College Park (USA)). Jun 1984. 52p. NTIS, PC A25/ 
MF AOl1. 

A phenomenological account of particle acceleration is pro- 
vided along with a detailed summary of the current status of theo- 
retical studies of particle acceleration. Problems are presented 
which remain when specific mechanisms and observations are con- 
fronted. The following specific topics are addressed: solar particle 
acceleration, interplanetary particle acceleration, and extrasolar par- 
ticle acceleration. 
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17272 (N—84-34335) Evolution of solar magnetic flux. 
(Maryland Univ., — Park (USA)). Jun 1984. 32p. 
NTIS, PC A25, /MF A\ 01. 

The appearance of solar magnetic flux is discussed both the 
mechanisms and phenomena associated with flux emergence are 
considered. The dynamics of solar surface magnetic flux are ad- 
dressed, including both the transport and structure of magnetic- 
flux-carrying elements as seen in the chromosphere and corona. 
The disappearance of magnetic flux from the surface of the Sun is 
also discussed. Standard solar models representing generally accept- 
ed views are considered along with observations which seem to fall 
outside the scope of these models. 


17273 (N—84-34336) MHD waves and turbulence in the 
Sun and interplanetary medium. (Maryland Univ., College 
Park (USA)). Jun 1984. 19p. NTIS, PC A25/MF AO1. 

The existence, nature, and dynamics of magnetohydrodyna- 
mic waves and turbulence in the solar atmosphere and interplan- 
etary medium are addressed. Remote sensing observations of global 
oscillations of the Sun and their possible interpretation in terms of 
waves or turbulence are considered. The region of solar wind ac- 
celeration as described by coronal imaging, resonance-line spec- 
trometry, and radio techniques is discussed. Fluctuations and dis- 
continuities in the interplanetary medium are considered using pri- 
mary data collected by spaceborne magnetometers and plasma ana- 
lyzers. 


17274 (N—84-34338) Coronal transients and their inter- 
planetary effects. (Maryland Univ., College Park (USA)). 
Jun 1984. 30p. NTIS, PC A25/MF AOl. 

The role of coronal mass ejections in the context of solar- 
terrestrial physics is examined. Some of the necessary background 
material on flares and geomagnetic storms, on interplanetary shock 
waves, and on coronal mass ejections is described. One of the 
modern tools available for approaching these questions - theoretical 
models for the initiation and propagation of transient phenomenon 
in the solar corona is described. All of this material was extensively 
reviewed in the recent literature, and the coverage of it is both se- 
lective and somewhat abbreviated. The second of the tools - a new 
generation of coronagraph observation of mass ejections and com- 
plementary set of solar and interplanetary observations suitable for 
correlative studies, is described. Important problems to be solved in 
answering these questions and some suggested strategies for ap- 
proaching these problems will be discussed. 


17275 (N—84-34341) Impact of flares on the solar terres- 
trial environment. (Maryland ak _— Park (USA)). 
Jun 1984. 38p. NTIS, PC A25/MF A 

The current knowledge of the a process and its particle 
and photon emissions is summarized. The impact of flares on the 
different regions of the solar-terrestrial environment, in order of 
their distance from the Sun to Earth: the heliosphere, the magnetos- 
phere, the ionosphere, and atmosphere are considered. The effect of 
flares on modern technology and manned spaceflight is described. 
In all cases, an attempt is made to distinguish clearly what is 
known, what is suspected, and is unknown. 


17276 (N—84-34347) High energy transients. Woosley, 
S.E. (California Univ., Santa Cruz (USA)). Sep 1984. 8p. 
(NASA-CR—173944; CONF-830797—). NTIS, PC A02/ 
MF AOl. 

From Workshop on high energy transients in astrophysics; 
Santa Cruz, CA, USA (11 Jul 1983). 

A meeting was convened on the campus of the University of 
California at Santa Cruz during the two-week interval July 11 
through July 22, 1983. Roughly 100 participants were chosen so as 
to give broad representation to all aspects of high energy transients. 
Ten morning review sessions were held in which invited speakers 
discussed the current status of observations and theory of the above 
subjects. Afternoon workshops were also held, usually more than 
one per day, to informally review various technical aspects of tran- 
sients, confront shortcomings in theoretical models, and to propose 
productive courses for future research. Special attention was also 
given to the instrumentation used to study high energy transient 
and the characteristics and goals of a dedicated space mission to 
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study transients in the next decade were determined. A listing of 
articles written by various members of the workshop is included. 


_ (N—84-34348) Search for 183-GHz emission from 
in late-type stars. Kuiper, T.B.H.; Swanson, P.N.; 
Dickinson, DF, Kuiper, a Zimmerman, P. ( (Jet Pro- 


Lab., Pasadena, CA (USA)). 1984. = 
ASA-TM—85987; A—9825). NTIS, PC ACE/MF AO 
A search was made for Lp a apt oa 


vapor in the direction of twelve Mira and two semiregular varia- 
bles. Upper limits to the emission are in the range of 2000 to 5000 
Jy. It is estimated that thermal emission from the inner regions of 
late type stellar envelopes will be on the order of ten Jy. Maser 

emission, according to one model, would be an order of magnitude 
eg From the limited set sampled, the possibility of very 
strong maser emission at 183 GHz cannot yet be ruled out. 


17278 (N—84-34349) Search for emission lines in the 
gaseous halo of edge-on Bixler, J. (California Univ., 
Berkeley (USA)). Sep 1984. 2p. (NASA-CR—173968). 
NTIS, PC A02/MF AO1. 

Careful reductions of the short wave prime camera (SWP) 
spectrum was carried out. A line by line inspection of the spectrum 
was used to eliminate spurious spikes and a median filter applied to 
eliminate high frequency noise. Upper limits were obtained for far 
ultraviolet emission from a hot galactic halo. 


= (N—84-34360) Ages of extragalactic intermediate- 
star clusters. Flower, P.J. (Clemson Univ., SC (USA)). 

1983. 55 pF (NASA-CR—173927). NTIS, PC A02/MF AOl. 
technique for faint, distant star clusters observable 
Siieiecinnnetaieta dinrie caanains eden. 
Color-magnitude diagrams of Magellanic Cloud clusters are men- 
tioned along with the metallicity of star clusters. 


17280 (N—84-34361) Pioneer 10 and Voyager observa- 
tions of the interstellar medium in scattered emission of the 
He584 A and H Lya 1216 A lines. Shemansky, D.E.; Judge, 
D.L.; Jessen, J.M. (University of Southern California, Los 
Angeles — 1984. 4p. (NASA-CR—173931). NTIS, PC 


ae a of Pioneer photometric and Voyager spec- 
trometric observations of EUV interstellar-interplanetary emissions 
in the region beyond 5 A was applied to a determination of atomic 
hydrogen and helium densities. These density estimates obtained 
from direct measurement of scattered radiation depend on absolute 
calibration of the instruments in the same way as other earlier de- 
terminations based on the same method. However, the spacecraft 
data were combined with daily full sun averages of the H Lyman 
1216 A line obtained by the Solar Mesospheric Explorer satellite to 
obtain a measure of atomic hydrogen density independent of instru- 
ment absolute calibration. The method depends on observations of 
long and short term temporal variability of the solar line over a one 
year period, and the fact that the ISM is optically thick. The densi- 
ty estimates from preliminary work on these observations are H 
0.12 cu cm and H .016 cu cm, giving a density ratio close to the 
cosmic abundance value in contrast to some earlier results indicat- 
ing a depletion of atomic hydrogen. Estimates were obtained of ga- 
lactic background emissions in the signals of both spacecraft. 


17281 (N—84-34383) Particle excitation, airglow and H2 
vibrational yg ocean in the atmosphere of Jupiter. She- 
E. (University of Southern California, Los 
= NSA). a 1984. 1lp. (NASA-CR—173930). NTIS, 
A02/MF A 
The ome ultraviolet EUV emission produced by particle 
excitation of the hydrogen atmospheres of Jupiter and Saturn is ex- 
amined using model calculations to determine the nature of the 
energy deposition process and the effect of such processes on at- 


atmospheres are investigated. An expla- 

of the hydrogen H Ly(alpha) bulge in Jupiter's emission 

S sapepeeind migaen te eaomase. It is proposed that Saturn, 
rather than Titan is the major source of the extended hydrogen 
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cloud. The atomic hydrogen detected at the rings of Saturn may 
originate predominantly from the same source. A cross calibration 
is obtained between the Pioneer 10 EUV photometer and the Voy- 
ager EUV spectrometers, thus providing a direct measure of the 
temporal morphology of Jupiter between a minimum and a maxi- 
mum in solar activity. Atomic and molecular data required for the 
research program are analyzed. An extrapolation of conditions in 
the upper atmospheres of Jupiter and Saturn produces a predicted 
condition at Uranus in terms of excitation and hydrogen escape 
rates that may be observed at Voyager-Uranus encounter. 


17282 (N—84-34388) Long-term periodicities in the sun- 

spot record. Wilson, R.M. (National Aeronautics and Space 

Administration, Huntsville, AL (USA). George C. Marshall 

ee Flight Center). Jul 1984. 50p. (NASA-TM—86458). 
S, PC A03/MF AO1. 

Sunspot records are systematically maintained, with the 
knowledge that an 11 year average period exists since about 1850. 
Thus, the sunspot record of highest quality and considered to be 
the most reliable is that of cycle eight through the present. On the 
basis of cycles 8 through 20, various combinations of sine curves 
were used to approximate the observed R sub MAX values (where 
R sub MAX is the smoothed sunspot number at cycle maximum). It 
is found that a three component sinusoidal function, having an 11 
cycle and a 2 cycle variation on a 90 cycle periodicity, yields com- 
puted R sub MAX values which fit, reasonably well, observed R 
sub MAX values for the modern sunspot cycles. Extrapolation of 
the empirical functions forward in time allows for the projection of 
values of R sub MAX for cycles 21 and 22. For cycle 21, the func- 
tion projects a value of 157.3, very close to the actually observed 
value of 164.5. For cycle 22, the function projects a value of about 
107. Linear regressions applied to cycle 22 indicate a long-period 
cycle (cycle duration 132 months). An extensive bibliography on 
techniques used to estimate the time dependent behavior of sunspot 
cycles is provided. 


17283 (N—84-34391) MHD processes in the outer helios- 
phere. Burlaga, L.F. (National Aeronautics and Space Ad- 
ministration, Greenbelt, MD (USA). Goddard Space Fili 
Center). Aug 1984. 117p. (NASA-TM—86137). NTIS, 
A06/MF AOl1. 

The magnetic field measurements from Voyager and the 
magnetohydrodynamic (MHD) processes in the outer heliosphere 
are reviewed. A bibliography of the experimental and theoretical 
work concerning magnetic fields and plasmas observed in the outer 
heliosphere is given. Emphasis in this review is on basic concepts 
and dynamical processes involving the magnetic field. The theory 
that serves to explain and unify the interplanetary magnetic field 
and plasma observations is magnetohydrodynamics. Basic physical 
processes and observations that relate directly to solutions of the 
MHD equations are emphasized, but obtaining solutions of this 
complex system of equations involves various assumptions and ap- 
proximations. The spatial and temporal complexity of the outer he- 
liosphere and some approaches for dealing with this complexity are 
discussed. 


17284 (N—84-34392) Research in particles and fields. 
— E.C.; Buffington, A.; Davis, L. Jr.; Prince, T.A.; 
Vogt, R.E. (California Inst. of Tech., Pasadena (USA)). 
1984. 41p. (NASA-CR—173928). NTIS, PC A03/MF AOl1. 
Research activities in cosmic rays, gamma rays, and astro- 
physical plasmas are reviewed. Energetic particle and photon de- 
tector systems flown on spacecraft and balloons were used to carry 
out the investigations. Specific instruments mentioned are: the high 
energy isotope spectrometer telescope, the electron/isotope spec- 
trometer, the heavy isotope spectrometer telescope, and magneto- 
meters. Solar flares, planetary magnetospheres, element abundance, 
the isotopic composition of low energy cosmic rays, and heavy 
nuclei are among the topics receiving research attention. 


17285 (N—84-35107) Physics of nonmagnetic relativistic 
thermal plasmas. Dermer, C.D. (National Aeronautics and 


Space Administration, Greenbelt, MD (USA). Goddard 
Space Flight Center). Jul 1984. 16ip. (NASA-TM—86154). 
NTIS, PC A08/MF AOI. 
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A detailed treatment of the kinematics of relativistic systems 
of particles and photons is presented. In the case of a relativistic 
Maxwell-Boltzmann distribution of particles, the reaction rate and 
luminosity are written as single integrals over the invariant cross 
section, and the production spectrum is written as a double integral 
over the cross section differential in the energy of the produced 
particles (or photons) in the center-of-momentum system of two 
colliding particles. The results are applied to the calculation of the 
annihilation spectrum of a thermal electron-positron plasma, con- 
firming previous numerical and analytic results. Relativistic thermal 
electron-ion and electron-electron bremsstrahlung are calculated ex- 
actly to lowest order, and relativistic thermal electron-positron 
bremsstrahlung is calculated in an approximate fashion. An approxi- 
mate treatment of relativistic Comptonization is developed. The 
question of thermalization of a relativistic plasma is considered. A 
formula for the energy loss or exchange rate from the interaction of 
two relativistic Maxwell-Boltzmann plasmas at different tempera- 
tures is derived. Application to a stable, uniform, nonmagnetic rela- 
tivistic thermal plasma is made. Comparison is made with other 
studies. 


17286 (N—84-35187) New Fe 2 lines in TUE spectra of 
stars. Johansson, S. (Lund Univ. (Sweden)). Jul 1984. 2p. 
NTIS, PC A23/MF AO1. 

In ESA fourth European IUE conf., 307-308p, N—84-35135 
24-88. 

The need for more atomic data for Fe II for astrophysical 
purposes is discussed in terms of present state and future work on 
the analysis of this spectrum. Special excitation conditions in stars 
allow highly excited states to be populated, for which data is 
needed. Interstellar lines are reported. (ESA) 


17287 (N—84-35234) X-ray spectra of clusters of galax- 
ies. Mushotzky, R.F. (National Aeronautics and Space Ad- 
ministration, Greenbelt, MD (USA). Goddard ion Flight 


Center). May 1984. 14p. (NASA-TM—86115; CONF- 
aaa NTIS, PC A02/MF AO1. 

From Conference on Inon thermal and very high tempera- 
ture phenomena in X-ray ae Rome, Italy (1 Dec 1983). 

e X-ray emission luminous clusters of galaxies is 
dominated by thermal amen from an_ intergalactic 
medium. The central density of the gas is strongly correlated with 
the X-ray surface brightness. The X-ray surface brightness S(sigma) 
of many clusters is well modeled by a law of the form S(sigma) 
alpha S(o) 1 + R(2)/A(2) to the minus 3 beta + 1/2 power with 
beta approximately equal to 0.66. However, this model does not fit 
the X-ray spectral or optical galaxy counts well. In clusters with 
cooling flows in their center there is a strong correlation between 
the cooling rates of X-ray emitting material and optical H alpha 
emission. It is not clear, at present, what percentage of the virial 
mass of the cluster is in hot gas but if beta 0.66, it is possible for the 
values to be of the order of 1/2. Spatially resoled X-ray spectrosco- 
py is necessary to determine this value with any accuracy. 


17288 (N—84-35238) Temperature and elemental abun- 
dances in the Abell cluster A 576 derived from X-ray observa- 
tions. Rothenflug, R.; Vigroux, L.; Mushotzky, R.F. (Na- 
tional Aeronautics and S Administration, Greenbelt, 
MD (USA). Goddard Space Flight Center). Td 1983. 33p. 
(NASA-TM—85103). NTIS, PC A03/MF AOl1 

Results of Einstein solid state spectrometer observations of 
the central region of Abell 576 combined with HEAO 1 spectra of 
the total cluster are given. Line emission was detected due to Fe, 
Si, and S from a hot plasma in the central region. The temperature 
of the total cluster spectrum may be in conflict with the central 
temperature. This difference can be explained either if cooling takes 
place in the center, or if part of the measured emission is due to 
individual galaxies. If the X-ray emission comes from the interga- 
lactic gas only, there is some difficulty in producing all the silicon 
observed in the galaxies of A 576. 


(N—84-35240) Implications of a class of grand uni- 
fied theories for large scale structure in the universe. Shafi, 
Q.; Stecker, F.W. (National Aeronautics and S Admin- 
istration, Greenbelt, MD (USA). Goddard _ Flight 
Sia 1983. 13p. (NASA-TM—86146). NTIS, PC A02/ 
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A class of grand unified theories in which cosmologicaly sig- 
nificant axion and neutrino energy densities arise naturally is dis- 
cussed. To obtain large scale structure three scenarios are consid- 
ered: (1) an inflationary scenario; (2) inflation followed by string 
production; and (3) a non-inflationary scenario with density fluctua- 
tions caused solely by strings. Inflation may be compatible with the 
recent observational indications that mega 1 on the scale of super- 
clusters, particularly if strings are present. 


17290 (N—84-35241) Pioneer = and 11 (Jupiter and 
magnetometer t. Jones, D.E. (Bri 

Young Univ., Provo, UT (USA)). a 1984. 3p. (NAS 
CR—i74006). NTIS, PC A01/MF A\ 

ag 
A Monte Carlo simulation method is planned for the determination 
of the average flow field and pressure/temperature variations about 
Titan. Jupiter’s magnetic field was also studied. Polynomial expres- 
sions describing this magnetic field are discussed briefly. 


17291 (N—84-35243) Plasma electron analysis: Voyager 
Plasma Science Experiment. Sittler, E.C. Jr. (National Aero- 
nautics and Space Administration, Greenbelt, MD (USA). 
Goddard S ce Flight Center). May 1983. Sip. (NASA- 
TM—85037). NTIS, PC A04/MF AO1. 

The Plasma Science Experiment (PLS) on the Voyager 
spacecraft provide data on the plasma ions and electrons in the 
interplanetary medium and the magnetospheres of the giant planets 
Jupiter and Saturn. A description of the analysis used to obtain 
electron parameters (density, temperature, etc.) from the plasma sci- 
ence experiment PLS electron measurements which cover the 
energy range from 10 eV to 5950 eV is presented. The electron 
sensor (D cup) and its transmission characteristics are described. A 
derivation of the fundamental analytical expression of the reduced 
distribution function F(e) is given. The electron distribution func- 
tion F(e), used in the moment integrations, can be derived from 
F(e). Positive ions produce a correction current (ion feedthrough) 
to the measured electron current, which can be important to the 
measurements of the suprathermal electron component. In the case 
of Saturn, this correction current, which can either add to or sub- 
tract from the measured electron current, is less than 20% of the 
measured signal at all times. Comments about the corrections intro- 
duced by spacecraft charging to the Saturn encounter data, which 
can be important in regions of high density and shadow when the 
spacecraft can become negatively charged are introduced. 


17292 (N—84-35262) Wet model of Saturn’s ionosphere: 
water from the rings. Connerney, J.E.P.; Waite, J.H. (Na- 
tional Aeronautics and Space Administration, Greenbelt, 
MD (USA). Orie REPT. ce Flight Center). Jun 1984. 17p. 
, _aeaaaiaaiaas PT—695). NTIS, PC A02/MF 
AOl. 


Current theoretical models of Saturn’s ionosphere are diffi- 
cult to reconcile with the ionospheric electron density profiles ob- 
tained from the Pioneer and Voyager radio occultation observa- 
tions and the large diurnal variation of maximum ionospheric elec- 
tron density deduced from studies of Saturn lightning discharges. A 
model of Saturn’s ionosphere is proposed in which water plays a 
major role as a minor constituent present by virtue of downward 
diffusion from an external source. This model of the Saturn ionos- 
phere is a classical F2 type layer resulting from the photodissocia- 
tive production of H(+) from H2 and rapid chemical loss due to a 
series of charge exchange reactions with water. A planet-wide 
influx of about 4x10 to the 7th power molecules/sec/sq cm of 
water from the rings is consistent with the observed ionospheric 
electron densities and estimates of influx due to micrometeoride 
bombardment of the rings. An enhanced influx of water occurs at 
latitudes (-38 deg, +44 deg) magnetically connected to the inner 
edge of Saturn's B ring which results from an electromagnetic ero- 
sion process contributing substantially to the (local) upper atmos- 
phere water content. Present day influx at these latitudes is possih' 
as large as 2x10 to the 9th power molecules/sec/sq cm. 
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17293 (N—84-35265) Studies of solar magnetic fields 
during the solar maximum year. Hagyard, M.J. (National 
Aeronautics and Space Administration, Huntsville, AL 
(USA). George C. Marshall Space Flight Center). Sep 1984. 
60p. (NASA-TM—86469). NTIS, PC A04/MF AOl1. 

Observations and studies of solar magnetic fields that were 
carried out during the period of the solar maximum year (SMY) 
January 1980 to June 1981, are reviewed with the goal of providing 
a summary of what was learned about solar magnetic fields during 
the SMY. Such subjects as the relationship between solar magnetic 
fields and flares, the role of magnetic fields in the sunspot phe- 
nomenon, the magnetic-canopy structure overlying the supergranu- 
lar network as well as the turbulent magnetic fields within the net- 
work, the fields within the polar crown prominences, and the solar 
magnetic cycle are addressed. 


(N—84-35281) Spatial fluctuations in the diffuse 
cosmic X-ray background. Shafer, R.A. (National Aeronau- 
tics and Space Administration, Greenbelt, MD (USA). God- 
dard Space Flight Center). ref 1983. 517p. (NASA- 
85029). NT NTIS, PC A22/MF A0Ol 

The bright, essentially abanate: X-ray sky flux above 2 keV 
yields informatiion on the universe at large distances. However, a 
definitive understanding of the origin of the flux is lacking. Some 
fraction of the total flux is contributed by active galactic nuclei and 
clusters of galaxies. Parametric models of AGN (quasar) luminosity 
function evolution are examined. Most constraints are by the total 
sky flux. The acceptability of particular models hinges on assump- 
tions currently not directly testable. The comparison with the Ein- 
stein Observatory 1 to keV low flux source counts is hampered by 
spectral uncertainties. A tentative measurement of a large scale 
dipole anisotropy is consistent with the velocity and direction de- 
rived from the dipole in the microwave background. The impact of 
the X-ray anisotropy limits for other scales on studies of large-scale 
structure in the universe is sketched. Models of the origins of the 
X-ray sky flux are reviewed, and future observational programs 
outlined. 


17295 (N—84-35283) Large scale solar modulation of 500 
MeV/N galactic cosmic rays seen from 1-30 AU. Fillius, W.; 
Axford, I. (California Univ., San Diego (USA)). 1983. 18p. 
(NASA-CR—173993). NTIS, PC A02/MF AOl. 

Using measurements of cosmic rays obtained by Cherenkov 
counters on Pioneer 10 and Pioneer 11 and neutron monitor data 
from Earth, the spatial and temperal development of cosmic ray 
modulation during the last solar maximum were observed. The 
large-scale features of modulation and recovery are similar at these 
three sites and thus appear rotationally symmetric near the ecliptic 
plane. Outward propagating features characterize the radial de- 
pendence. The decline of the old cosmic ray cycle is marked by 
steplike decreases that propagate outward at nearly the solar wind 
velocity. During the start of the new cosmic ray cycle, recovery 
occurs first in the inner heliosphere and, after a lag comparable 
with that of the declining phase, appears later farther out. Howev- 
er, the direction of diffusive propagation is still inward, because the 
gradient remains positive. Forbush decreases are common at all 
three sites, and are evidently of great importance in understanding 
modulation. The largest decrease occurred during a short series of 
events in the summer of 1982 and had half the amplitude of the 
eleven year cycle. 


17296 (PB—85-112076/XAB) Solar-Geophysical Data 
Number 480, August 1984. Part 2 (comprehensive reports). 
Data for February 1984, September 1981 and miscellanea. 
(National Geophysical Data Center, Boulder, CO (USA)). 
Aug 1984. 100p. NTIS, PC A05/MF AOI. 

See also PB85-112068, and PB84-201516. Library of Con- 
gress catalog card No. 79-640375. 

Contents include: Detailed index for 1983/1984; Data for 
February 1984--(Solar radio bursts at fixed frequencies, Solar x-ray 
radiation from GOES satellite, Mass ejections from the sun, Active 

prominences and filaments); Data for September 1981--Solar flares 
Ganeaaber 1981; Miscellaneous data--Number of flares August 1966 
- September 1981. 


ERA-10/9 / 2362 


17297 (PB—85-115780/XAB) Solar-Geophysical Data 
Number 479, August 1981, Part 2 (comprehensive reports). 
Data for January 1984 and August 1981 and miscellanea. 
Coffey, H.E. (National Geophysical Data Center, Boulder, 
CO (USA)). Jul 1984. 100p. (SGD—479). NTIS, PC A05/ 
MF AO1. 


See also PB85-115772, and PB85-112076. Library of Con- 
gress catalog card No. 79-640375. 

Contents include: detailed index for 1983/1984; Data for Jan- 
uary 1984--(Solar radio bursts at fixed frequencies, Solar X-ray radi- 
ation from GOES satellite, Mass ejections from the sun); Data for 
August 1981--Solar flares August 1981; Miscellaneous data-- 
(Meudon carte synoptique, Solar X-ray radiation from GOES satel- 
lite). 


17298 (PPPL—2189) Evolution of twisted magnetic 
fields. Zweibel, E.G.; Boozer, A.H. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Feb 1985. Contract AC02- 
76CHO03073. 24p. NTIS, PC A02/MF AOl1. File Number 
DE85007219. 

The magnetic field of the solar corona evolves quasistatically 
in response to slowly changing photospheric boundary conditions. 
The magnetic topology is preserved by the low resistivity of the 
solar atmosphere. We show that a magnetic flux coordinate system 
simplifies the problem of calculating field evolution with invariant 
topology. As an example, we calculate the equilibrium of a thin 
magnetic flux tube with small twist per unit length. 


17299 Ultrahigh-energy cosmic-ray spectrum. Hill, C.T.; 
Schramm, D.N. (Fermi National Accelerator Laboratory, 
P.O. Box 500, Batavia, Illinois 60510). Physical Review [Sec- 
tion] D: Particles and Fields; 31: No. 3, 564-580(1 Feb 1985). 

We analyze the evolution of the ultrahigh-energy cosmic-ray 
spectrum upon traversing the 2.7 °K microwave background with 
respect to pion photoproduction, pair-production reactions, and 
cosmological effects. Our approach employs exact transport equa- 
tions which manifestly conserve nucleon number and embody the 
laboratory details of these reactions. A spectrum enhancement ap- 
pears around 6 x 10'® eV due to the “pile-up” of energy-degraded 
nucleons, and a “dip” occurs around 10’ eV due to combined ef- 
fects. Both of these features appear in the observational spectrum. 
We analyze the resulting neutrino spectrum and the effects of cos- 
mological source distributions. We present a complete model of the 
ultrahigh-energy spectrum and anisotropy in reasonable agreement 
with observation and which predicts an observable electron-neutri- 
no spectrum. 


17300 Did the binary stars in globular clusters come to 
an early end by being too eccentric?. Hills, J.G. (T-6, Theo- 
retical Division, Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Astronomical Journal; 89: No. 
12, 1811-1815(Dec 1984). 

The orbits of hard binaries in globular clusters shrink and 
develop high eccentricities in encounters with other stars. The most 
eccentric binaries suffer the physical coalescence of their two com- 
ponents. Slightly less eccentric binaries shrink down to very tightly 
bound binaries as a result of dissipation (tidal, gravitational radi- 
ation) at periastron. Visual binaries in dense globular clusters have 
either been dissociated by stellar encounters or they have shrunk by 
these mechanisms to form a combination of coalesced stars and 
very close binaries. These mechanisms may contribute significantly 
to the observed scarcity of binaries among globular cluster giants, 
but at the same time, they form and allow the retention of the close 
binaries that are needed to produce the x-ray sources in globular 
clusters. 


17301 Flux limit on cosmic-ray magnetic monopoles from 
a large area induction detector. Incandela, J.; Campbell, M.; 
Frisch, H.; Somalwar, S.; Kuchnir, M.; Gustafson, H.R. 
(Enrico Fermi Institute and the Department of Physics, The 
University of Chicago, Chicago, Illinois 60637). Physical 
Review Letters; 53: No. 22, 2067-2070(26 Nov 1984). 

The design and performance of superconducting induction 
detector with two 60-cm-diam superconducting loops is presented. 
During eight months of data taking, no candidate events were ob- 
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served and an upper limit on the flux of cosmic-ray magnetic mon- 
opoles F/sub m/< or ~6.7 x 107" cm~? sr~! sec™! (90% C.L.) is 
set. The detector demonstrates the possibility of operating large in- 
duction detectors in ambient magnetic fields greater than 1 mg. 


17302 Relations between spatial correlations of rich clus- 
ters of galaxies. Politzer, H.D.; Wise, M.B. (California Insti- 
tute of Technology). Astrophysical Journal, Letters to the 
Editor; 285: No. 1, L1-L4(1 Oct 1984). Contract AC03- 
81ER40050. 

We express the N-point rich cluster correlation function in 
terms of the two-point rich cluster correlation function in a model 
where rich clusters formed wherever suitably averaged primordial 
energy density fluctuations are unusually large. The validity of our 
results is not restricted to regions where the connected (reduced) 
N-point correlation functions are small compared with unity. 


17303 Accuracy of the single-nucleus approximation in 
the equation of state of hot, dense matter. Burrows, A.; Lat- 
timer, J.M. (Department of Physics, SUNY, Stony Brook). 
Astrophysical Journal; 285: No. 1, 294-303(1 Oct 1984). Con- 
tract AC02-80ER 10712. 

We develop an analytical formalism for determining the 
errors committed in the entropy, free energy, pressure, and abun- 
dances of hot, dense matter in stellar collapse when it is assumed 
that all nuclei can be represented by a single isotope. This single- 
nucleus approximation is the standard Ansatz. We compare the 
properties of a mixture that contains a realistic spread of nuclei 
with those that contain a single nucleus and show that despite the 
wide spread of nuclei possible, thermodynamic functions deviate 
little from their single-nucleus conterparts. Further, we show that a 
sensible comparison must account for the variations in the free- 
baryon abundances due to the added degree of freedom of the en- 
semble approach. We find that fractional deviations of the free-par- 
ticle abundances never exceed about 12%, that the realistic entropy 
is only 4%—7% higher than that of the simple approach, and that 
pressures, in the density range we focus on, are accurate to better 
than 0.8%. The general results of this paper can be easily used to 
correct the single-nucleus approximation predictions. 


17304 Low energy ions in corotating interaction regions 
at 1 AU Observations. Richardson, I1.G.; Zwickl, R.D. (Im- 
perial Coll. of Science and Tech., London, England). Plane- 
tary and Space Science; 32: 1179-1193(Sep 1984). 

The spacecraft ISEE-3 was launched in August 1978 and 
subsequently placed in orbit about the sun-earth L1 libration point, 
where it continuously monitored the particles and fields in the 
interplanetary space until mid-1982. The ISEE-3 Energetic Proton 
Anisotropy Spectrometer makes three-dimensional intensity meas- 
urements of 35-1600 keV, Z equal to or greater than 1 ions. This 
data is used in conjunction with simultaneous solar wind plasma 
and magnetic field data from the same spacecraft to study the prop- 
erties of ions in interaction regions lying at the leading edges of 
nine corotating high speed solar wind streams observed during Oc- 
tober 1978-July 1979. Seven streams have an enhancement of less 
than 300 keV ions in the compressed fast stream plasma between 
the stream interface and interaction region trailing edge. These en- 
hancements are associated with plasma heating to above 300,000 K, 
have soft spectra (spectral index about 4.5-6.0) and in five cases 
show antisolar streaming in the solar wind frame. 29 references. 


17305 Population II Cepheids. Wallerstein, G.; Cox, 
A.N. (Washington Univ., Seattle). Publications of the Astro- 
nomical Society of the Pacific; 96: 677-691(Sep 1984). 

Several of the spectral and dynamic characteristics of Popu- 
lation II Cepheids are described, based on a number of recent ob- 
servations. The stars are categorized according to period distribu- 
tion, light curves, velocity curves, chemical composition, galactic 
kinematics, atmospheric shock waves, and location in the color- 
magnitude diagram. The relationship of normal Population II Ce- 
pheids to similar variable stars such as the RV Tauri is also dis- 
cussed. 85 references. 
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17306 Resonant absorption, hot electrons, and cosmic 
gamma-ray bursts. Liang, E.P. (Lawrence Livermore Na- 
tional Laboratory). Astrophysical Journal, Letters to the 
Editor; 283: No. 1, L21-L24(1 Aug 1984). Contract W-7405- 
ENG-48. 

We propose that resonant absorption of intense electromag- 
netic waves impinging onto a neutron star surface during a magnet- 
ic flare is the source of the hot electrons whose synchrotron radi- 
ation leads to -rays bursts. Parameters of the emission layer de- 
rived from first principles generally agree with empirical values. 
The luminosity-temperature scaling law observed by the KONUS 
experiment, if confirmed, may also be explained by this picture. 


17307 Optical pulsations from HZ Herculis/Hercules X- 
1; the self-consistent 35 day picture. Middleditch, J. (Los 
Alamos National Lab., NM). Astrophysical Journal; 275: 278- 
291(1 Dec 1983). 

A detailed analysis of the optical pulsation data from HZ 
Her shows that all of the 35 day characteristics can be interpreted 
in the light of episodic mass transfer every 0.81 days lasting at least 
4 hr and obscuration by a tilted accretion disk which undergoes 
one cycle of retrograde progression every ~ 35 days. The pre- 
dominant systematic shifts of the optical pulsation velocities can be 
related to the x-ray shadowing of the phiid; = 0.75 side of the lobe 
of HZ Her by the mass transfer stream and the associated disk rim 
structure. In the context of this new understanding of the 35 day 
effects, the pulsation data strongly affirm the assumptions of pro- 
grade spin for Her X-1, and aligned corotation and Roche lobe fill- 
ing for HZ Her. Consideration of the accurately measured x-ray 
eclipse duration and the minimum orbital co-inclination required to 
produce the observed 35 day optical and x-ray variability may limit 
the Her X-1 mass to less than 1.4 mass of sun. A good model at- 
mosphere for the optical pulsations could reduce the Her X-1 mass 
error to less than 0.10 Mass of sun. 


17308 Connection between galaxy probabilities in Zwicky 
clusters counting distributions in particle physics and quan- 
tum optics. Carruthers, P.; Minh, D.V. (Los Alamos Nation- 
al Lab., NM). Physics Letters [Section] B; 131B: No. 1-3, 116- 
120(10 Nov 1983). 

The probability distribution has been calculated for finding n 
galaxies in a Zwicky cluster for six regions of the sky for a depth 
sample corresponding to 15 x 10° km/s < V/sub s/ < 60 x 10° 
km/s red-shift velocity. Two regions differ from the other four by 
having a significantly greater high multiplicity tail and a lower 
peak value. In the authors view these tails correspond to ongoing 
gravitational coalescence of clusters, which is more effective in 
more heterogeneous regions. A distribution to be identified with the 
original cluster distribution is obtained by subtraction. The form of 
this distribution belongs to a general class characteristic of chaotic 
production mechanisms already identified in photoelectron counts 
from thermal sources and in hadronic charged particle multiplicity 
distributions. The possible nature of this universal mechanism is dis- 
cussed. 11 references, 4 figures. 


17309 Effect of low-velocity, low-mass intruders (colli- 
— gas) on the dynamical evolution of a binary system. 
Hills, J.G. (Los Alamos National Lab., NM). Astronomical 
Journal; 88: No. 8, 1269-1283(Aug 1983). 

More than 20,000 computer-simulated encounters between 
low-mass (compared to the binary components) intruders and 
binary systems have been made. These calculations were made in 
the important (and difficult) limit where the intruder velocity is 
small compared to the orbital velocity of the binary. The depend- 
ence of the encounters on orbital eccentricity, on the mass ratios of 
the binary components, and on the impact parameter was found. 
These encounters increase the binding energy of the binary. At 
zero impact parameter, the average increase in the binding energy 
is proportional to the square of the binary orbital eccentricity. 
However, the increase in the binding energy decreases much faster 
with increasing impact parameter as the eccentricity increases. The 
net result is that the total cross section for increasing the binding 
energy of a binary through encounters with low-mass intruders is 
independent of the orbital eccentricity of the binary. The average 
increase in the binding energy per encounter is directly proportion- 
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al to the mass of the intruder (in the limit where its mass is small 
compared to the binary mass). If the binary components are equally 
massive, the probability that the intruder is captured into a long- 
lived orbit which persists for at least 1.5 x 10° integration steps or 
about 700 revolutions of the original binary is only about 1% at 
zero impact parameter. However, the probability of long-term cap- 
ture climbs rapidly for encounters in which the closest approach, 
R/sub min/, of the intruder to the binary is greater than 0.5 of the 
semimajor axis a of the orbit. It climbs to about 20% at R/sub 
min//a = 1.9 and then falls off rapidly at larger R/sub min/. Here 
the capture is due to the tidal field of the binary. The probability of 
long-term capture increases as the orbital eccentricity increases. 14 
references, 9 figures, 4 tables. 


17310 Identification of the soft x-ray source H1011-47 
(= E1013-477): a new magnetic variable. Mason, K.O.; Cor- 
dova, F.A.; Middleditch, J.; Reichert, G.A.; Bowyer, S.; 

Murdin, P.; Clark, D. (Mullard Space Science Lab., Dork- 
ing, England). ). Publications of the Astronomical Society of the 
Pacific; 95: No. 568, 370-375(Jun 1983). 

A variable, blue, emission-line star is identified as the proba- 
ble counterpart of the HEAO-1 soft x-ray source H1011-47 on the 
basis of an improved position derived with the Einstein satellite. 
The star varies between magnitudes 16.7 and 17.7 on a time scale of 
~ 100 minutes and by as much as 0.6 magnitude on a time scale of 
a few minutes. The spectrum exhibits strong, broad optical emission 
lines of hydrogen, He I, He II, and Ca II, and strong ultraviolet 
emission lines of C IV and Si IV. These characteristics suggest that 
the star most probably belongs to the AM Her class of magnetic 
cataclysmic binary. A comparison of the HEAO-1 and Einstein 
fluxes for the source suggest that it is variable in the long term by 
at least a factor of ten. Two other faint x-ray sources are observed 
in or near the HEAO-1 error box. One is identified with an 8th 
magnitude star and the other with a guasar at a redshift z = 0.42. 


17311 Positrons from supernova and the origin of the Ga- 
lactic Center annihilation radiation. Colgate, S.A. 


positron 
(Los Alamos National Lab., NM). AIP (American Institute of 


Physics) Conference Proceedings; No. 101, 273-280(1983). 
(CONF-830136—). 

From Workshop on positron-electron pairs in astrophysics; 
— MD, USA (6 Jan 1983). 

The emission of positrons from supernova ejecta is discussed 
in terms of the Galactic Center annihilation radiation. The positrons 
from the radioactive sequences **Ni—**Co—Fe are the most nu- 
merous source from supernova. Only type I supernova will allow a 
significant fraction to escape the expanding ejecta. For a neutron 
star model of a type I SN a fraction 4 x 10-* of the escaped posi- 
tron is enough to create the observed several year fluctuation of the 
annihilation radiation. The likelihood of this model is discussed in 
terms of other astrophysical evidence as well as the type I SN light 
curve. 21 references, 2 figures. 


17312 Monte Carlo calculations of pair annihilation and 
its inverse. Noerdlinger, P.D. (Los Alamos National Lab., 
NM). AIP (American Institute of Physics) Conference Proceed- 
ings; No. 101, 377-381(1983). (CONF-830136—). 

From Workshop on positron-electron pairs in astrophysics; 
Greenbelt, MD, USA (6 Jan 1983). 

The reaction rates and product energy spectra were evaluat- 
ed by Monte Carlo methods for the processes of electron positron 
pair annihilation and the inverse (pair production by the collision of 
Y tays) in a relativistic, low density plasma. The results were ap- 
plied to study the collision of isotropic power law spectra of pairs 
or ¥ rays, respectively, as a model for processes of interest in winds 
from active galactic or QSO nuclei. As emphasized by Cavallo and 
Rees, the annihilation spectra favored photons with a strong peak 
around the electron rest mass; extended tails persisted, however, 
with slope about 80% that of the incident particle spectra. In the 
case of pair production by y ray collision, the resulting pair spectra 
had much broader peaks near 5 to 10 electron rest masses, rather 
insensitive to the form of the photon spectra. If the two processes 
feed each other repeatedly, as expected in a wind flow, one expects 
substantial degradation of the emergent ‘y ray spectrum toward the 
0.5- 1.0 MeV region. 4 references, 2 figures. 
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17313 Masses of Cepheids. Fox, A.N. (Los Alamos Sci- 
entific Lab., NM). Annual Review of Astronomy and Astro- 
physics; 18: 15-41(1980). 

About ten years ago it became apparent that the masses of 
Cepheids predicted from the theory of stellar evolution were larger 
than those predicted by pulsation theory. This mass anomaly for 
the classical Cepheids was displayed by Christy (1968) and Stobie 
(1969a,b,c) using nonlinear hydrodynamic calculations and by 
Cogan (1970) using linear theory. Rodgers (1970) has also discussed 
the several mass anomalies in some detail. These mass anomalies, 
and some others to be discussed, have not yet been completely re- 
solved, but many of the discrepancies have been alleviated mostly 
by an increase in the Cepheid luminosities and a decrease in their 
surface temperatures. 
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REFER ALSO TO CITATION(S) 17270, 17270, 17275 


17314 (DOE/ER/03992—574) Quantum relativistic oscil- 
—- I. Modifying the Hamiltonian formalism of the relativ- 
Bohm, A.; Loewe, M.; Magnollay, P. (Texas 

Univ. Austin (USA). Center for Particle Theory). Nov 
1984. "Contract AS05-76ER03992. 28p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE85007012. 

A new internal position operator xi/sub / = -d/sub p/ and 
a new internal momentum operator 7/sub p/ are defined using an 
analogue of constraint Hamiltonian mechanics. The new position 
and momentum do not fulfill the usual relativistic Heisenberg com- 
mutation relations and both have non-commuting components, but 
in the non-relativistic limit they contract into the usual three-dimen- 
sional position and momentum. The new momentum 7/sub p/ is 
connected with an infinite dimensional generalization '/sub p/ of 
the Dirac matrices, which together with the intrinsic angular mo- 
mentum S/sub p nu/ form an SO(3,2) algebra. A representation of 
this algebra provides the spectrum of hadron resonances, if hadrons 
are considered as collective vibrational and rotational excitations. A 
preliminary comparison between the predictions of this model and 
the experimental data leads to encouraging results. 22 references. 


17315 (N—84-34074) Study of the system of middle at- 
mosphere-ionosphere using remote-sensing data. Hass, H.; 
Ebel, A.; Hartmann, G.K.; Leitinger, R. (National Aeronau- 
tics and Space Administration, Washington, DC (USA)). 
vo 1984. 14p. (NASA-TM—77764). NTIS, PC A02/MF 
AOl. 


In the present investigation, the methods of statistical spec- 
tral analysis are employed for a study of the quasi-periodic changes 
of state parameters of the middle atmosphere and the ionosphere, 
taking into account oscillations with periods of several days. The 
considered oscillations are typical for planetary waves. The theory 
and empirical findings regarding transient planetary waves are uti- 
lized as a basis for the concepts employed in the data analysis and 
for the interpretation of the results. The results of the investigation 
show a presence of coherent variations in the time series of radi- 
ation density measurements and other state parameters for the 
middle atmosphere and the ionosphere. The existence of presum- 
ably dynamic coupling processes can be recognized in oscillations 
with periods of about 16 or 5 days. G.R. (IAA) 


17316 (N—84-34275) Plasma and magnetospheric re- 
search. Comfort, R.H.; Horwitz, J.L. (Alabama Univ., 
Huntsville (USA)). Sep 1984. 14p. (NASA-CR—171157). 
NTIS, PC A02/MF AOl1. 

Research developments in the following areas are discussed: 
(1) an ion trajectory computer code which plots the paths of ions 
ejected from the polar cusp ionosphere; (2) the response of plasmas- 
pheric ion temperatures to geomagnetic activity; (3) spacecraft 
sheath effects; (4) plasma flow; (5) neutral gas temperatures; and (6) 
instrument fabrication, modification, and maintenance. 


17317 (N—84-34333) Reconnection of magnetic fields. 
(Maryland Univ., College Park (USA)). Jun 1984. 7ip. 
NTIS, PC A25/MF AOI. 
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Spacecraft observations of steady and nonsteady reconnec- 
tion at the magnetopause are reviewed. Computer simulations of 
ional reconnection in the geomagnetic tail are dis- 
cussed. Theoretical aspects of the energization of particles in cur- 
rent sheets and of the microprocesses in the diffusion region are 
presented. Terrella experiments in which magnetospheric reconnec- 
tion is simulated at both the magnetopause and in the tail are de- 
scribed. The possible role of reconnection in the evolution of solar 
magnetic fields and solar flares is discussed. A two-dimensional 
magnetohydrodynamic computer simulation of turbulent reconnec- 
tion is examined. Results concerning reconnection in Tokamak de- 
vices are also presented. 


17318 (N—84-34337) Coupling of the solar wind to the 
magnetosphere. (Maryland Univ., A ae Park (USA)). Jun 
1984. 23p. NTIS, PC A25/MF A 

Solar wind-magnetosphere ie is considered in the con- 
text of four major questions. The first of these questions is con- 
cerned with the process of solar wind plasma entry. The processes 
of energy and momentum transfer from the solar wind to the mag- 
netosphere comprise the focus of the second question. The third 
question deals with the physics of magnetospheric boundary layers, 
specifically their role as generators, loads, and plasma transport re- 
gions. The final question concerns the global magnetohydrodyna- 
mics that characterize the magnetosphere for the various coupling 
processes and as functions of solar wind parameters. 


17319 (N—84-34339) Connection between the magnetos- 
phere and ionosphere. (Maryland Univ., College Park 
(USA)). Jun 1984. 46p. NTIS, PC A25/MF A001. 

In its Solar Terrest. Phys., 46p, N—84-34332 23-88. 

Two decades of space research have produced ample evi- 
dence that particles and fields originating in the active Sun can gain 
entry into the terrestrial magnetosphere and deposit their energy in 
the ionosphere and atmosphere. The final link in this solar-terrestri- 
al chain is generically referred to as magnetosphere-ionosphere cou- 
pling (MIC). Because of the far-reaching implications of recent dis- 
coveries in MIC and because a coherent assessment of them has yet 
to be made, the principal task is to critically assess these new obser- 
vations and the new perspectives that they may engender. The 
MIC topics of interest are roughly grouped according to the scale 
lengths of the phenomena being treated. This particular choice of 
groupings is mainly for convenience, with perhaps some suggestion 
as to the direction of energy cascade from the largest scales down 
to the smaller scale. 


17320 (N—84-34340) Substorms in the magnetosphere. 
(Maryland Univ., College Park (USA)). Jun 1984. 53p. 
NTIS, PC A25/MF AO1. 

In its Solar Terrest. Phys., 53p, N—84-34332 23-88. 

A working definition of substorms was provided, the pri- 
mary relationships within the solar wind-magnetosphere-ionosphere 
system as related to substorms was considered, and the role sub- 
storm studies play in the overall discipline of solar-terrestrial re- 
search was Clarified. The question of which aspects of magnetos- 
pheric activity are directly driven by solar wind and which aspects 
of this activity represented an unloading process for previously 
stored solar wind energy were examined. 


17321 (N—84-34342) Collisionless shock waves in the 
solar terrestrial environment. (Maryland Univ., — Park 
(USA)). Jun 1984. 58p. NTIS, PC A25/MF A\ 

Natural shocks, magnetohydrodynamics, eed extensions, 
global asymmetries, shock profiles, quasiperpendicular supercritical 
process ion dynamics and field structure, numerical simulations, ion 
reflection machinery, electrons, instabilities, phenomenology, and 
ion acceleration were described. 


17322 WN 
convection at high 


) Assessment of plasma transpo 
latitudes. (Maryland Univ., College Park 
(USA)). Jun 1984. 34p. NTIS, PC A25/MF A0O1. 


rt and 


In its Solar Terrest. Phys., 34p, N—84-24332 23-88. 

The high-latitude ionosphere is strongly coupled to the ther- 
mosphere and magnetosphere. The magnetospheric coupling occurs 
via electric fields, field-aligned currents, and particle precipitation. 
Owing to the interaction of the shocked solar wind with the geo- 
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magnetic field, an electric potential difference is generated across 
the tail of the magnetosphere, with the resulting electric field point- 
ing from dawn to dusk. Energetic particle precipitation from the 
magnetosphere in the auroral region leads to the creation of ioniza- 
tion and to electron, ion, and neutral gas heating. In order to assess 
the current understanding of plasma transport and convection at 
high latitudes, it is necessary to take account of the strong coupling 
between the ionosphere, thermosphere, and magnetosphere. 


17323 (N—84-34344) High latitude ionospheric structure. 
(Maryland Univ., College Park (USA)). Jun 1984. 37p. 
NTIS, PC A25/MF AOl. 

In its Solar Terrest. Phys., 37p, N—84-34332 23-88. 

The Earth’s ionosphere is an important element in solar-ter- 
restrial energy transfer processes. As a major terrestrial sink for 
many solar and magnetospheric events, the ionosphere has charac- 
teristic features that are traced to such seemingly remote a 
ena as solar flares, radiation belt wave-particle interactions and 
magnetospheric substorms. In considering the multiple of solar-ter- 
restrial plasma interactions, it is important to recognize that the 
high-latitude ionosphere is not altogether a simple receptor of vari- 
ous energy deposition processes. The high-altitude ionosphere plays 
an active feedback role by controlling the conductivity at the base 
of far-reaching magnetic field lines and by providing a plasma 
source for the magnetosphere. Indeed, the role of the ionosphere 
during magnetospheric substorms is emerging as a topic for mean- 
ingful study in the overall picture of magnetospheric-ionospheric 
coupling. 


17324 (N—84-34807) Large-scale, 

fields from external sources and the 

ternal field. Langel, R.A.; Estes, R.H. (National Aeronautics 
and Space Administration, Greenbelt, MD (USA). Goddard 
Space Flight Center). Apr 1983. 44p. (NASA-TM—85012). 
NTIS, PC A03/MF AO1. 

Data from MAGSAT analyzed as a function of the Dst 
index to determine the first degree/order spherical harmonic de- 
scription of the near-Earth external field and its corresponding in- 
duced field. The analysis was done separately for data from dawn 
and dusk. The MAGSAT data was compared with POGO data. A 
local time variation of the external field persists even during very 
quiet magnetic conditions both a diurnal and 8-hour period are 
present. A crude estimate of Sq current in the 45 deg geomagnetic 
latitude range is obtained for 1966 to 1970. The current strength, 
located in the ionosphere and induced in the Earth, is typical of 
earlier determinations from surface data, although its maximum is 
displaced in local time from previous results. 


17325 (PNL-SA—10201) Occurrences of Stable Auroral 
Red (SAR) arcs: an update. Slater, D.W.; Kleckner, E.W.; 
Smith, L.L. (Pacific Northwest Labs., Richland, WA 
(USA)). Jan 1982. Contract AC06-76RL01830. Sp. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE85007149. 

Using data obtained from a network of all-sky scanning pho- 
tometers designed to operate routinely for long periods of time, a 
comprehensive i ion of observations covering the time period 
1976 to 1981 (including the International Magnetospheric Study 
period) has revealed 197 features which we interpret to be Stable 
Auroral Red (SAR) arcs. A listing of these events, the most com- 
plete available for this time interval, is presented for the purpose of 
complementing observations reported for previous periods. 18 ref- 
erences, 1 table. 


17326 Observations of an ionospheric perturbation arising 
from the Coalinga earthquake of May 2, 1983. Wolcott, J.H.; 
Simons, D.J.; Lee, D.D.; Nelson, R.A. (Los Alamos Nation- 
al Laboratory, New Mexico). Journal of Geophysical Re- 
search; 89: No. A8, 6835-6840(1 Aug 1984). 

An ionospheric tion that was produced by the Coa- 
linga earthquake of May 2, 1983, was detected by a network of 
high-frequency radio links in northern California. The ionospheric 
refraction regions of all five HF propagation paths, at distances be- 
tween 160 and 285 km (horizontal range) from the epicenter, were 
affected by a ground-motion-induced acoustic pulse that propagated 
to ionospheric heights. The acoustic pulse was produced by the 





64 PHYSICS. |. 
6402 Atmospheric Physics 


earthquake-induced seismic waves rather than the vertical ground 
motion above the epicenter. These observations appear to be the 
first ionospheric disturbances to be reported this close to an earth- 
quake epicenter. 


17327 Microstructure of magnetic reconnection in earth's 
magnetotail. Bieber, J.W.; Stone, E.C.; Hones, E.W. Jr.; 
Baker, D.N.; Bame, S.J.; Lepping, R.P. ‘(California Institute 
of Technolo; Pasadena). Journal of Geophysical Research; 
89: No. A8, °6105-6716(1 Aug 1984). 

A recent study of magnetic reconnection in the earth’s mag- 
netotail identified five events in which a pulse of heated electrons 
appeared near the end of an interval of fast tailward plasma flow. 
Further investigation of these events has revealed the following in- 
formation on their microstructure: (1) Measurments of the electron 
velocity distribution show that the temperature rise can be charac- 
terized as a true heating process, in that the gross evolution of the 
distribution is from a narrower to a broader Maxwellian. (2) During 
the heating pulse a bump is often apparent in the tail of the electron 
distribution function at an energy of 2—5 keV. This bump could be 
the remnant of a beam produced by a 2- to 5-kV parallel potential 
drop. Thus a possible mechanism for the heating of electrons is the 
beam plasma instability. (3) The magnetic field during these events 
is highly variable in all three components. Part of this variability 
may result from magnetic turbulence generated by the tearing 
model instability, but minimum variance analysis suggest that some 
of the more rapid variations up to 20 nT/s) are caused by rotational 
or tangential discontinuities. (4) Both the Y and Z components of 
the magnetic field are quite large (10—20 nT) at times. The strong- 
est southward fields are usually observed near the beginning of the 
heating pulse, while the strongest Y components generally occur 
during the pre-heating interval of tailward plasma flow. Transient 
large-scale changes in the normal magnetotail current system are in- 
dicated by these observations. 


Evolution of the earth's distant magnetotail: ISEE 

plasma results. Zwickl, R.D.; Baker, D.N.; Bame, 
S.J.; Feldman, W.C.; Gosling, J.T.; Hones E.W. Jr.; McCo- 
mas, D.J.; Tsurutani, B.T.; Slavin, J.A. (University of Cali- 
fornia, Los Alamos National Laboratory, New Mexico). 
Journal of Geophysical Research; 89: No. A12, 11007-110(1 
Dec 1912). 

Electron plasma measurements made by ISEE 3 from Octo- 
ber 18, 1982, through April 19, 1983, were examined for signatures 
identifying the spatial evolution of the earth's magnetotail out to 
distances of ~225 R/sub E/. Nearly 91,000 individual electron 
spectra were combined into a data set in which each point was first 
labelled as being magnetosheath, lobe, or plasma sheet and then 
separated into one of four radial-distance bins. The lobe density dis- 
tribution shows two peaks near earth (< or =60 R/sub E/), a 
narrow peak at ~10~? cm representing quiet lobe, and a second 
broader peak above 10-' cm™® representing boundary layer phe- 
nomena. At larger distances the lower density peak disappears and 
the remaining density peak (at ~10-' cm~*) becomes broader and 
contains a high density tail which extends well above 1 cm~*. The 
increase in lobe density at large distances is believed to be due to 
plasma which crosses the magnetopause on open field lines along its 
flanks and drifts inward toward the plasma sheet. The plasma sheet 
density distribution shows only a slight decrease in density at larger 
radial distances. The temperature of the plasma sheet and lobe elec- 
tron plasma decreases with increasing distance, with the plasma 
sheet temperature decreasing at a faster rate. Evolution in the den- 
sity and temperature of the electron plasma in the magnetotail re- 
sults in a situation wherein it is often difficult to separate plasma 
sheet from lobe plasma at large radial distances by these two pa- 
rameters alone. The bulk flow velocity of the plasma sheet and lobe 
plasma increases dramatically at larger radial distances. The elec- 
tron bulk velocity observed in the plasma sheet beyond 180 R/sub 
E/ often exceeds the normal solar wind velocity range (300—700 
km/s). 
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— ALSO TO CITATION(S) 16698, 16721, 16722, 16724, 16804, 17512, 


17329 (CONF-840767—17-Draft) Atom location by elec- 
tron channeling analysis. Pennycook, S.J. (Oak Ridge Na- 
tional Lab., TN (USA)). Jul 1984. Contract ACO05- 
840R21400. 1lp. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85007549. 

From Microbeam Analysis Society analytical electron mi- 
croscopy meeting; Bethlehem, PA, USA (16 Jul 1984). 

For many years the orientation dependence of the character- 
istic x-ray emission close to a Bragg reflection has been regarded as 
a hindrance to accurate microanalysis, and a random incident beam 
direction has always been recommended for accurate composition 
analysis. However, this orientation dependence can be put to use to 
extract information on the lattice location of foreign atoms within 
the crystalline matrix. Here a generalization of the technique is de- 
scribed which is applicable to any crystal structure including mona- 
tomic crystals, and can quantitatively determine substitutional frac- 
tions of impurities. The technique was referred to as electron chan- 
neling analysis, by analogy with the closely related and widely used 
bulk technique of ion channeling analysis, and was developed for 
lattice location studies of dopants in semiconductors at high spatial 
resolution. Only two spectra are required for each channeling anal- 
ysis, one in each of the channeling conditions described above. If 
the matrix and dopant x-ray yields vary identically between the 
two orientations then the dopant necessarily lies within the reflect- 
ing matrix planes. If the dopant x-ray yield does not vary the 
dopant atoms are randomly located with respect to the matrix 
planes. 10 references, 2 figures. 


17330 (CONF-841117—47) M-shell electron capture and 
direct ionization of gold by 25-MeV carbon and 32-MeV 
oxygen ions. Andrews, M.C.; McDaniel, F.D.; Duggan, 
J.L.; Miller, P.D.; Pepmiller, P. L.; Krause, H.; Rossee ass 
Rayburn, L.A,; Mehta, R,; Lapicki, G. (North Texas State 
Univ., Denton (USA); Oak Ridge National Lab., 
(USA); Texas Univ., Arlington (USA); East Carolina Univ., 
Greenville, NC (USA)). 1984. Contract AC05-840R21400. 
17p. NTIS, PC A02. File Number DE85006923. 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

M-shell x-ray production cross sections have been measured 
for thin solid targets of Au for 25 MeV 1*C/sup q+/ (q = 4, 5, 6) 
and for 32 MeV '*O/sup q+/ (q = 5, 7, 8). The microscopic cross 
sections were determined from measurements made with targets 
ranging in thickness from 0.5 to 100 g/cm For projectiles with 
one or two K-shell vacancies, the M-shell x-ray production cross 
sections are found to be enhanced over those by projectiles without 
a K-shell vacancy. The sum of direct ionization to the continuum 
(DP and electron capture (EC) to the L, M, N ... shells and EC to 
the K-shell of the projectile have been extracted from the data. The 
results are compared to the predictions of first Born theories i.e. 
PWBA for DI and OBK of Nikolaev for EC and the ECPSSR ap- 
proach that accounts for energy loss, Coulomb deflection and rela- 
tivistic effects in the perturbed stationary state theory. 25 refer- 
ences, 3 figures, 1 table. 


17331 (CONF-841117—-48) L-shell x-ray production 
cross sections in Nd, Gd, Ho, Yb, Au and Pb for 25-MeV 
carbon and 32-MeV oxygen ions. Andrews, M.C.; McDaniel, 
F.D.; Duggan, J.L.; Mehta, R.; Lapicki, G.; Miller, P.D.; 
Pepmiller, P.L.; Krause, H.; Rosseel, T.M.; Rayburn, L.A. 
(North Texas State Univ., Denton (USA). Dept. of Physics; 
East Carolina Univ., Greenville, NC (USA). Dept. of Phys- 
ics; Oak Ridge National Lab., TN (USA); Texas Univ., Ar- 
lington (USA)). 1984. Contract AC05-840R21400. 18p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE85006924. 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

L-shell x-ray production cross sections in 6o0Nd, e«Gd, 67Ho, 
270Yb, 7eAu and s2Pb have been measured for incident 25 MeV 
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eC/sup +q/(q = 4,5,6) and 32 MeV s'*O/sup +q/(q = 5,7,8) 
ions. Measurements were made on targets ranging in thickness from 
1 to 100 g/cm? Echancement in the L-shell x-ray production 
cross section for projectiles with one or two K-shell vacancies over 
those for projectiles with no K-shell vacancies is observed. The 
sum of direct ionization to the continuum (DJ) plus electron cap- 
ture (EC) to the L,M,N ... shells and EC to the K-shell of the pro- 
jectile have been extracted from the data. Calculations in the first 
Born approximation are ~ 10 times larger than the data. Predic- 
tions of the ECPSSR theory that accounts for the energy-loss, Cou- 
lomb deflection, perturbed-stationary state, and relativistic effects 
are in good agreement with the data for both ions. 


17332 (CONF-8410237—1) Trends in the electric field 
enhancement of dielectronic recombination cross sections. 
Griffin, D.C.; Pindzola, M.S.; Bottcher, C. (Oak Ridge Na- 
tional Lab., TN (USA)). 1984. Contract AC05-840R21400. 
16p. NTIS, PC A02/MFA01; GPO Dep. File Number 
DE85006920. 

From Workshop on atomic spectra and collisions in external 
fields; Gaithersburg, MD, USA (22 Oct 1984). 

The effect of external electric fields on the dielectronic re- 
combination cross section of selected ions has been studied in the 
configuration-average, distorted wave approximation. By applying 
the linear-Stark approximation to the doubly-excited Rydberg states 
formed from resonant recombination, we examine the systematics 
of field-mixing effects on dielectronic recombination and determine 
the maximum field enhancement of dielectronic recombination 
cross sections. 8 references, 6 figures, 3 tables. 


17333 (DOE/ER/04676—9) Atomic and molecular sci- 
ences. Final report, April 1, 1976-March 31, 1984, Walters, 
G.K. (Rice Univ., Houston, TX (USA)). Dec 1984. Con- 
tract AS05-76ER04676. 8p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85007486. 

This report covers progress under the contract from the be- 
ginning (nominally April 1, 1976) until its termination on March 31, 
1984. Accomplishments are reported in three principal categories: 
(1) gaseous electronics; (2) spin-dependent probes of solid surfaces; 
and (3) spin-polarized beams and spin polarimetry. The gaseous 
electronics component of the program focused primarily on a sys- 
tematic study at the Stanford Synchrotron Radiation Laboratory 
(SSRL) of dense gas mixtures of electronic transition laser interest. 
The second project demonstrated the feasibility of electron spin po- 
larization technology-developed under the contract to provide new 
spectroscopic methods for probing the structures of crystalline sur- 
faces. Finally, over the course of the program, substantial advances 
were made in the technology associated with the production of 
spin-polarized electron beams and electron spin polarimetry, which 
have found broad application both in the Rice Atomic Physics Lab- 
oratory and in other laboratories around the world. 


17334 (DOE/ER/10676—5) Semiempirical studies of 


atomic structure. Progress report, 1 July 1983-1 June 1984, 
Curtis, L.J. (Toledo Univ., OH (USA). Dept. of Physics 
and Astronomy). 1984. Contract AS05-80ER10676. 10p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE85007174. 

A program of studies of the properties of the heavy and 
highly ionized atomic systems which often occur as contaminants in 
controlled fusion devices is continuing. The project combines ex- 
perimental measurements by fast ion beam excitation with semiem- 
pirical data parametrizations to identify and exploit regularities in 
the properties of these very heavy and very highly ionized systems. 
The increasing use of spectroscopic line intensities as diagnostics 
for determining thermonuclear plasma temperatures and densities 
requires laboratory observation and analysis of such spectra, often 
to accuracies that exceed the capabilities of ab initio theoretical 
methods for these highly relativistic many electron systems. 
Through the acquisition and systematization of empirical data, re- 
markably precise methods for predicting excitation energies, transi- 
tion wavelengths, transition probabilities, level lifetimes, ionization 
potentials, core polarizabilities, and core penetrabilities are being 
developed and applied. Although the data base for heavy, highly 
ionized atoms is still sparse, parametrized extrapolations and inter- 
polations along isoelectronic, homologous, and Rydberg sequences 
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are providing predictions for large classes of quantities, with a pre- 
cision that is sharpened by subsequent measurements. 


17335 (DOE/ER/10676—6) Semiempirical 
atomic structure. Progress report, 1 July 1984-1 January 
1985. Curtis, L.J. (Toledo Univ., OH (USA). Dept. of Phys- 
ics and Astronomy). 1985. Contract AS05-80ER 10676. 32p. 
NTIS, PC A03/MF A0l; GPO Dep. File Number 
DE85005975. 

Through the acquisition and systematization of empirical 
data, remarkably precise methods for predicting excitation energies, 
transition wavelengths, transition probabilities, level lifetimes, ioni- 
zation potentials, core polarizabilities, and core penetrabilities have 
been and are being developed and applied. Although the data base 
for heavy, highly ionized atoms is still sparse, much new informa- 
tion has become available since this program was begun in 1980. 
The purpose of the project is to perform needed measurements and 
to utilize the available data through parametrized extrapolations 
and interpolations along isoelectronic, homologous, and Rydberg 
sequences to provide predictions for large classes of quantities with 
a precision that is sharpened by subsequent measurements. 


studies of 


17336 (DOE/ER/12081—8) Hyperspherical — 
theory of two electron atomic processes. Progress report, 1 
August 1982-31 July 1985. Macek, J.; Starace, A.F. (Nebras- 
ka Univ., Lincoln (USA)). Jan 1985. Contract AC02- 
82ER12081. 20p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85007289. 

The aim of this project is to establish the ground work for 
state-of-the-art calculations employing hyperspherical coordinates. 
Such calculations require the solution of a number of current diffi- 
culties in treating different regions of hyperspherical coordinate 
space. Applications have also been made to specific atomic collision 
processes in those cases where a hyperspherical coordinate point of 
view helps to understand the underlying physical mechanisms. 
Work on the following seven specific problems has been completed 
during the 3 year contract period: (1) Representation of two-elec- 
tron wave functions for 'S states in terms of a Fock expansion has 
been accomplished and a procedure for matching these series solu- 
tions onto an adiabatic hyperspherical representation has been de- 
veloped. (2) In regions of configuration space where one electron is 
much further from the nucleus than the other, the R-matrix has 
been shown to be asymmetric. (3) Also in this region, the transfor- 
mation of the coupled adiabatic hyperspherical channels to inde- 
pendent particle coordinates has been derived. (4) A study of the 
Wannier threshold law in Jacobi coordinates has been completed. 
(5) The electron doubly differential cross section of 0.5 MeV H™- 
He detachment collisions has been calculated. (6) The hyperspheri- 
cal coordinate description of doubly excited states has been com- 
pared with other correlated models. (7) The length, velocity, and 
acceleration formulas for the electric dipole matrix element in hy- 
perspherical coordinates have been derived. In addition, a review 
of the use of hyperspherical coordinate methods for atomic pho- 
toionization processes has been prepared. 


17337 (DOE/ER/13192—4) Electron collisions with 
positive ions. Progress report, April 1, 1984-March 31, 1985. 
Henry, R.J. (Louisiana State Univ., Baton Rouge (USA). 
Dept. of Physics and Astronomy). Dec 1984. Contract 
FG05-84ER 13192. 6p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85007335. 

A program of computation of cross sections for electron 
impact excitation and ionization of ions is reported. The generalized 
oscillator strength (GOS) for inelastic electron impact excitation of 
atoms and ions versus momentum transfer squared K?, was investi- 
gated. We have calculated differential cross sections for electron 
impact excitation of the 3s*S—>-3p ?P° transition in Mg*, and we 
have calculated electron impact excitation of inner shell processes 
for Be* and B**. 


17338 (DOE/ER/45007—1) Spin-polarized quantum sys- 
tems. Progress and final report. Silvera, I.F. (Harvard Univ., 
Cambridge, MA (USA)). [1984]. Contract AC02- 
83ER45007. 7p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85006914. 
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The current contract is being terminated in favor of a new 
proposal for a DOE research grant to continue along the same line 
of research. In the current proposal our main goals were to in- 
crease the density of spin-polarized atomic hydrogen (H down 
arrow) to the 10%*-10'%/cm* region, where at low temperatures 
Bose-Einstein condensation (BEC) may be observed, and to devel- 
op the ESR technique for studying spin-polarized hydrogen. In ad- 
dition a study was made of the life trajectory of a gas of H down 
arrow, following it to the molecular state. Ideas emerging here 
could significantly influence experiments for obtaining BEC. 


17339 (DOE/SF/90258—T1) Ion-ion charge exchange 
processes. Final technical report, June 1, 1977-May 31, 1978. 
Poe, R.T.; Choi, B.H. (California Univ., Riverside (USA)). 
1978. Contract AT03-76SF90258. 9p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85007458. 

Under the auspices of ERDA, we have undertaken a vigor- 
ous study of ion-ion charge exchange process pertinent to the stor- 
age-ring in the heavy-ion fusion program. One par- 
ticular reaction, singly charged helium charge exchange, was inves- 
tigated in detail. General trend of the singly charged heavy-ion 
charge exchange reaction can be inferred from the present study. 
Some of our results were presented at Proceedings of the Heavy- 
Ion Fusion Workshop, Argonne National Laboratory (September 
1978) as a paper entitled Charge Exchange Between Singly Ionized 
Helium Ions, by B.H. Choi, R.T. Poe and K.T. Tang. Here, we 
briefly describe our method and report the results. 


17340 (N—84-34480) Hypervelocity supersonic nozzle 
beam source of atomic oxygen. Freedman, A.; Unkel, W. 
(Aerodyne Research, Inc., Billerica, MA (USA); Thermo 
Electron Corp., Waltham, MA (USA)). 1984. 4p. NTIS, PC 
A13/MF AO1. 

A hypervelocity source of atomic oxygen was developed. 
Dissociation of molecular oxygen is accomplished by injection into 
a flow of helium and/or argon which has been heated in a commer- 
cial plasma torch. Atomic velocities of up to 4 kms(-1) were pro- 
duced. Recent improvements offer the possibility of even higher 
velocities. This source was utilized in studies of translational-to-vi- 
brational energy transfer in carbon dioxide and in an investigation 
of the shuttle glow effect. 


(N—84-34481) Facility for investigating interac- 
tions of energetic atomic oxygen with solids. Arnold, G.S.; 


Peplinski, D.R. (Aerospace Co: El Segundo, CA (USA 
1984. 19p. NTIS, PC A13/MF AOI. —_ © ) 

A facility for the investigation of the interactions of energet- 
ic atomic oxygen with solids is described. The facility is comprised 
of a four-chambered, differentially pumped molecular beam appara- 
tus which can be equipped with one of a variety of sources of 
atomic oxygen. The primary source is a dc arch-heated supersonic 
nozzle source which produces a flux of atomic oxygen in excess of 
10 to the 15th power/cu cm/sec at the target, at a velocity of 3.5 
km/sec. Results of applications of this facility to the study of the 
reactions of atomic oxygen with carbon and polyimide films are 
briefly reviewed and compared to data obtained on various flights 
of the space shuttle. 


17342 (N—84-34483) Low Earth orbit molecular beam 
space simulation facility. Cross, J.B. (Los Alamos Scientific 
Lab., NM (USA)). 1984. 12p. NTIS, PC A13/MF AO1. 

In NASA. Goodard Space Flight Center, 13th space simula- 
tion conf., 193-204, N—84-34468 24-18. 

A brief synopsis of the low Earth orbit (LEO) satellite envi- 
ronment is presented including neutral and ionic species. Two 
ground based atomic and molecular beam instruments are described 
which are capable of simulating the interaction of spacecraft sur- 
faces with the LEO environment and detecting the results of these 
interactions. The first detects mass spectrometrically low level 
fluxes of reactively and nonreactively surface scattered species as a 
function of scattering angle and velocity while the second ultrahigh 
velocity (UHV) molecular beam, laser induced fluorescence appara- 
tus is capable of measuring chemiluminescence produced by either 
gas phase or gas-surface interactions. A number of proposed experi- 
ments are described. 
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17343 (N—84-34485) Atomic beam system for laboratory 
simulation of upper atmosphere oxygen atom impact on STS 
surfaces. Mahadevan, P. (Aerospace Corp., El Segundo, CA 
(USA)). 1984. 6p. NTIS, PC A13/MF A0Ol1. 

An atomic beam apparatus capable of producing a collimat- 
ed beam of O atoms or other atmospheric species at the STS 
impact velocity of 8 km/s is described. A conventional ion beam 
charge transfer neutralization approach was adopted to produce the 
projectile beam. The prime considerations favoring this approach 
are: the ability to vary the velocity of the impacting species at will 
over a wide range on either side of the optimum required value of 
8 km/s and sample irradiation can be made with species other than 
O-atoms, such as O2, N, or N2. 


17344 (N—84-35086) Calculation of molecular Eigen-fre- 
quencies, Lindemann, F.A. (National Aeronautics and Space 
Administration, Washington, DC (USA)). Sep 1984. 12p. 
(NASA-TM—77759). NTIS, PC A02/MF AO1. 

A method of determining molecular eigen-frequencies based 
on the function of Einstein expressing the variation of the atomic 
heat of various elements is proposed. It is shown that the same 
equation can be utilized to calculate both atomic heat and optically 
identifiably eigen-frequencies - at least to an order of magnitude - 
suggesting that in both cases the same oscillating structure is re- 
sponsible. 


17345 (UCRL—90951-Rev.1) Hydrogen vibrational popu- 
lation distributions and negative ion generation in tandem 
high-density eo discharges. Hiskes, J.R.; Karo, A.M.; 

Willmann, P.A. (Lawrence Livermore ‘National Lab., CA 
(USA)). 3 Dec 1984. Contract W-7405-ENG-48. 30p. 
(CONF-841218—3-Rev.1). NTIS, PC A03/MF A01; GPO 
Dep. File Number DE85006764. 

From 31. national vacuum symposium; Reno, NV, USA (3 
Dec 1984). 

The tandem high-density hydrogen negative-ion-source 
system is optimized to identify the largest possible ion concentra- 
tions and extracted ion currents. The optimization includes varying 
the length of the second chamber, varying neutral gas and electron 
densities, and varying the ratio of atomic to molecular density. Vi- 
brational excitation occurs via high-energy electron excitation (E-V 
process) and He* surface neutralization (s-V process). These proc- 
esses are considered separately and acting in parallel. The solutions 
are presented in terms of a dimensional scale factor, R. For a 
system scale length R = 1 cm, optimum extracted current densities 
are in the range 50 to 100 mA cm? A single-chamber s-V system 
with the high-energy electron component suppressed can provide 
larger ion concentrations than a tandem E-V, s-V system. 14 refer- 
ences, 10 figures. 
17346 Experimental study of the collective acceleration 
of deuterons. Floyd, L.E.; Destler, W.W. (Electrical Engi- 
neerin, ent and Laboratory for Plasma and Fusion 
Energy Studies, University of ey College Park, 
Maryland 20742). Journal of. Applied Physics; 57: No. 5, 1592- 
1595(1 Mar 1985). 

The collective acceleration of deuterons by an intense rela- 
tivistic electron beam has been studied experimentally. The acceler- 
ated ion energy spectra for various different experimental configu- 
rations has been measured using stacked foil activation analysis. 
The spectra extend to energies below the injected electron beam 
energy, and thus allow estimates of the net efficiency of the accel- 
eration process. The effect of variations in electron beam power 
and applied magnetic field on the acceleration process are also dis- 
cussed. 


17347 Low energy crossed beam study of the proton 
transfer reactions of H;O* with CH;OH and C,H;OH. 
Moryl, J.E.; Creasy, W.R.; Farrar, J.M. (Department of 
Chemistry, University of Rochester, Rochester, New York 
14627). Journal of Chemical Physics; 82: No. 5, 2244-2257(1 
Mar 1985). 

We present a study of the title reactions over the range from 
0.76 to 2.75 eV for proton transfer to methanol and at 0.99 and 1.84 
eV for the ethanol system. The dynamics of proton transfer are 





2369 / ERA-10/9 


direct at all collision energies, with the ionic products scattered in 
the backward direction relative to the incoming ion. The average 
fraction of the available energy appearing in product translation in- 
creases from 0.25 for CHsOH:* production at 0.76 eV to 0.44 at 
2.75 eV. At 0.99 eV, the corresponding fraction for protonation of 
ethanol is 0.26 and increases to 0.49 at 1.84 eV. The translational 
energy distributions show depletion of intensity at low values of E/ 
sub T/’, suggestive of unimolecular decay of the protonated alco- 
hols via C—O bond cleavage and elimination of Hz across the C— 
O bond. Isotope effect measurements for protonation of CHsOD 
and subsequent elimination of Hz vs HD indicate the importance of 
a large hydride transfer contribution to the isotope effect. These re- 
sults, along with statistical calculations, are employed to estimate 
the exit channel barrier with elimination process. Anomalously 
large elimination isotope effects (k/sub H/2/k/sub H//sub D/ = 7) 
arise because of the near confluence of the CO bond cleavage and 
HD elimination thresholds. We find that the He elimination barrier 
lies between 2.8 and 2.9 eV, within experimental error equal to the 
endothermicity of the C—O bond cleavage reaction. This result is 
in agreement with recent calculations of Nobes and Radom and ex- 
plains the nonoccurrence of the condensation reaction between 
CHs* and HO. 


NO, and COs. Tain, M.R.; Slanger, T.G. (Chemical 
Physics Laboratory, SRI International, Menlo Park, Califor- 
nia 94025). Journal of Chemical Physics; 82: No. 5, 2511- 
2512(1 Mar 1985). 

Quenching of CN(A) v = 0,1 is measured for several mole- 
cules (Oz, Nz, Ha, NO, and COs). The possible pathways are dis- 
cussed. C,N2 is photodissociated by radiation from an excimer 
laser, and the radiation from the CN(A-x) bands is then observed. 
(AIP) 


17349 Optimization of H™ production in a magnetically 
filtered multicusp source. Leung, K.N.; Ehlers, K.W.; Pyle, 
R.V. (Lawrence Berkeley Laboratory, University of Cali- 
fornia, Berkeley, California 94720). Review of Scientific In- 
struments; 56: No. 3, 364-368(Mar 1985). Contract AC03- 
76SF00098. 

Different techniques to increase the H™ yield in a multicusp 
source have been investigated. It is shown that the extracted H™ 
current can be enhanced by optimizing the discharge voltage, the 
neutral gas pressure, or by employing a magnetoelectrostatic con- 
tainment scheme. A factor of 6 increase in H~™ output has been 
achieved by placing the extractor very close to the magnetic filter. 
It is also found that the extracted electron current is much reduced 
at this optimum geometry. 


17350 Numerical solution of the time-dependent Dirac 
equation with application to positron production in heavy-ion 
collisions. oe C.; Strayer, M.R. (Oak Ridge National 
F poco Oak Ridge, e, Tennessee 37831). Physical Review 
Letters; 54: No. 7, 669-672(18 Feb 1985). Contract ACO05- 
840R21400. 

We present a method of accurately solving the time-depend- 
ent Dirac equation in the presence of strong electromagnetic fields. 
A hybrid space-time lattice is employed which permits the simulta- 
neous description of electron- and positron-production processes in 
heavy-ion collisions. We apply our method to interpret the positron 
spectra observed in low-energy U+U and U+Cm collisions. 


17351 Molecular beam electric resonance study of the 
ground and excited states of cyanoacetylene. DeLeon, R.L.; 
Muenter, J.S. (Department of Chemistry, University of 
Rochester, Rochester, New New 14627). Journal of Chemi- 
cal Physics; 82: No. 4, 1702-1704(15 Feb 1985). Contract 
AC02-77EV04321. 

Cyanoacetylene was studied using molecular beam electric 
resonance spectroscopy. Ground state results are p = 3.731 72 D, 
eQq = -4319.24 kHz, C/sub N/ = 0.976 kHz. Zero field spectra 
were observed for the three singly excited bending modes and 
Stark data were taken for the lower energy of two of these three 
states. Excited state results include vz; p = 3.7225 D, eQq/sub a/a 
= -4302.0 kHz, eQ(q/sub b/b-q/sub c/c) = -28.8 kHz, C/sub N/(J 
= 2) = 1.47 kHz; ve; wp = 3.7263 D, eQq/sub a/a = -4369.7 kHz, 
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eQ(q/sub b/b-q/sub c/c) = 177.1 kHz, C/sub B/J = 2) = 1.30 
kHz; vs; eQq/sub a/a = -4325.7, eQ(q/sub b/b-q/sub c/c) = 96. 
kHz, C/sub N/(J = 2) = 1.33 kHz. I-doubling constants were also 
obtained for the degenerate vibrations. 


17352 Quantum Monte Carlo calculation of the singlet— 
triplet splitting in methylene. Reynolds, P.J.; Dupuis, M.; 
Lester W.A. Jr. (Materials and Molecular Research Divi- 
sion, Lawrence Berkeley Laboratory, University of Califor- 
nia, Berkeley, California 94720). Journal of Chemical Physics; 
82: No. z 1983-1990(15 Feb 1985). Contract AC03- 
76SF00098. 

The fixed-node quantum Monte Carlo (QMC) method is 
used to calculate the total energy of CHe in the *B, and ‘A; states. 
For both states, the best QMC variationally bounded energies lie 
more than 15 kcal/mol (0.024 h) below the best previous variational 
calculations. Subtracting these energies to obtain the singlet—triplet 
splitting yields T/sub e/ = 9.4 +- 2.2 kcal/mol. Adjusting for 
zero-point energies and relativistic effects, we obtain To = 8.9 +- 
2.2 kcal/mol. This result is in excellent t with the recent 
direct measurements of McKellar et al. of To = 9.05 +- 0.06 kcal/ 
mol, and of Leopold et al. of ~9 kcal/mol, as well as with recent 
threoretical investigations which indicate an energy gap of 9—11 
kcal/mol. We summarize the QMC method, discuss a possible 
scheme for iteratively correcting the procedure, and note that the 
present results were obtained using only single determinant func- 
tions for both states, in contrast to conventional ab initio approach- 
es which must use at least two configurations to properly describe 
the singlet state. 


17353 Energy sudden dissociative collisions: Structure 
and applications of factorization relations. Chan, C.K.; Hoff- 
man, D.K.; Evans, J.W. (Ames Laboratory and Department 
of Chemistry, Iowa State University, Ames, Iowa 50011). 
Journal of Chemical Physics; 82: No. 4, 1855-1865(15 Feb 


1985). Contract W-7405-ENG-82. 

In the energy sudden (ES) approximation for nonreactive 
molecular collisions, there exist factorization relations by which an 
arbitrary T-matrix element can be predicted as a spectroscopic 
linear combination of those out of some other, input state. These 
were first discovered for ground state input but this restriction was 
later removed. This general form of the spectroscopic factorization 
relations is straightforwardly extended here to ES dissociative colli- 
sions. One finds that in predicting dissociation amplitudes out of 
some state, it is necessary to use input data out of a higher (energy) 
bound state. Thus ground state factorization relations cannot be 
used. The structure of two natural forms of the factorization rela- 
tion coefficients (equivalent by virtue of ES consistency conditions 
among T-matrix elements out of a single state) are analyzed in 
detail for a collinear atom-truncated square-well diatomic oscillator 
system. Relevance of these results to the prediction of (dissociative) 
state specific vibrational enhancement/inhibition is discussed. 


17354 High-energy overtone spectroscopy of some deuter- 
ated methanes. Perry, J.W.; Moll, D.J.; Kuppermann, A.; 
Zewail, A.H. (Arthur Amos Noyes Laboratory of Chemical 
Physics California Institute of Technology, Pasadena, Cali- 
fornia 91125). Journal of Chemical Physics; 82: No. 3, 1195- 
1211(1 Feb 1985). 

High-energy overtone photoacoustic spectroscopy of gas 
phase CHDs (Av/sub C//sub H/ = 5,6, and 7), CH2D:, CHsD, 
and CH, (Av/sub C//sub H/ = 6) is reported. The overtone and 
combination bands of CHDs display partially resolved rotational 
structure with laser limited linewidths (~0.5 cm~*). A combination 
sum analysis is used to generate excited state rotational constants 
B’. We present an analysis of the Fermi resonances of CHD; which 
indicates strong interactions of the CH stretch with degenerate 
bending modes. The relative intensities of the Fermi interacting 
states are in agreement with those calculated from an analysis based 
on frequency shifts and a two or three level model. However, the 
rotational B’ constants are not explained by such simple models in- 
dicating further interactions with states as yet unobserved. An 
upper limit of 10 cm™! is estimated for the splitting of the ‘6,0>/ 
sub plus-or-minus/ local mode states for CH2D:2, giving support to 
a description based on the local mode picture. For CHsD and CH, 
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the spectra are apparently congested by overlapping overtone and 
combination bands and perhaps other mechanisms not identified in 
this work. Generally, our results emphasize the importance of the 
interactions of CH stretching with CH bending motions. 


17355 Complete dipole oscillator strength distribution and 
its moments for N2 . Kosman, W.M.; Wallace, S. (Depart- 
ment of Chemistry, Val iso University, Valparaiso, Indi- 
ana 46383). Journal of Chemical Physics; 82: No. 3, 1385- 
1399(1 Feb 1985). Contract W-31-109-ENG-38. 

The complete dipole oscillator strength distribution for Ne 
has been calculated using the multiple scattering model. From this, 
the moments of the distribution S(j:) and L(y) have been computed 
for -6< or =p< or =2. The results are analyzed by decomposing 
the total moments according to the contributions from various sub- 
shells and also according to the contributions from various spectral 
ranges, e.g., discrete vs ionizing excitations. Since many physical 
properties depend on these moments, this analysis can pinpoint the 
spectral ranges with the greatest influence. Special attention is de- 
voted to the distinctly molecular effects on the dipole oscillator 
strength distribution and its moments, particularly for those chan- 
nels affected by shape resonances. The Rydberg series, for example, 
are significantly affected. This analysis offers an explanation for the 
weakness of certain dipole allowed Rydberg series and suggests a 
tentative new assignment for Worley’s third series. 


17356 Time-correlation functions for a one-dimensional 
polymer model. Cook, R.; Helfand, E. (Lawrence Livermore 
National Laboratory, Livermore, California 94550). Journal 
of Chemical Physics; 82: No. 3, 1599-1605(1 Feb 1985). 

As a simple model of a polymer we consider a series of vec- 
tors, situated in a sequence of planes perpendicular to a common 
axis. The vectors may rotate in these planes subject to a nearest 
neighbor interaction potential which has r stable states, circularly 
distributed. Transitions from well to well are the analog of confor- 
mational transitions in polymers. The time correlation function for 
the conformational state is shown to decay as a single exponential 
function with a rate related to single and cooperative transition 
processes. Simulation results for this model compare very well with 
the theory. 


17357 Photoionization of helium above the He*(n = 2) 
threshold: Autoionization and final-state symmetry. Lindle, 
D.W.; Ferrett, T.A.; Becker, U.; Kobrin, P.H.; Truesdale, 
C.M.; Kerkhoff, H.G.; Shirley, D.A. (Materials and Molecu- 
lar Research Division, Lawrence Berkeley Laboratory, 
Berkeley, California 94720 and ent of Chemistry, 
University of eae Berkeley, California 94720). Physi- 
cal Review [Section] A: General Physics; 31: No. 2, 714- 
726(Feb 1985). 

The partial cross section, the satellite branching ratio, and 
the angular-distribution asymmetry parameter for simultaneous pho- 
toionization and excitation to the n = 2 states of the He* ion have 
been measured in the 67.5—90-eV photon-energy range. In the non- 
resonance regions (67.5 eV< or =hv< or =69.5 eV and 75 eV < 
or =hv< or =90 eV), the asymmetry-parameter values have been 
used to infer the ratio of the 2p cross section to the 2s cross sec- 
tion. These results indicate that the He* (n = 2) satellite is predomi- 
nantly 2p near threshold, in agreement with the experimental and 
most of the theoretical results reported to date. In the region below 
the He*(n = 3) threshold (69.5 eV< or =hv< or =73.0 eV), the 
effects of a series of autoionizing Rydberg levels on the n = 2 
cross section, branching ratio, and asymmetry parameter have been 
measured, this being the first detailed measurement of the angular 
distribution of a satellite over an autoionization resonance. In addi- 
tion, qualitative information concerning the total cross section and 
the Is partial cross section has been obtained for the first member 
of this series (3s3p), disagreeing with previous experimental and 
theoretical results for the total cross section, but in agreement with 
recent photoemission measurements of the 1s cross section. The 
present results suggest that the qualitative shapes of the total and 1s 
cross sections over the 3s3p resonance are similar to the profile of 
the n = 2 cross section for this resonance. 
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17358 Distorted-wave calculations of dielectronic recom- 
bination cross sections in the Li isoelectronic sequence. Grif- 
fin, D.C.; Pindzola, M.S.; Bottcher, C. (Atomic Theory 
Group, Physics Division, Oak Ridge National > 
Oak Ridge, Tennessee 37830). Physical Review [Section] A 
General Physics; 31: No. 2, 568-575(Feb 1985). 

The dielectronic recombination cross sections associated 
with the 2s—2p transition in the Li-like ions B**, C**, and O* 
have been calculated in the distorted-wave approximation. We 
compare calculated cross sections to selected doubly excited con- 
figurations of the type 2pnl in C* in pure LS coupling, intermedi- 
ate coupling, and a configuration-average approximation. The LS- 
coupled results are about 33% low as compared to intermediate 
coupling for low and intermediate values of n and 1, while the con- 
figuration-average approximation agrees quite well with the inter- 
mediate-coupled results for relatively low values of n or 1, but tends 
to overestimate the intermediate-coupled cross sections at interme- 
diate values of n or 1. All three methods should agree at high 
values of n or 1. In addition, we calculate the total cross sections 
associated with the 2s—2p excitation for all three ions using the 
configuration-average approximation, and we compare our results 
to merged electron-ion beam measurements of the cross sections for 
B* and C*. The sensitivity of these cross sections to experimental 
conditions is also examined. 


17359 Projectile-charge-state dependence of —* pro- 
duction. Johnson, B.M.; Barrette, J.; Da-Hai, W.; Jones, 
K.W.; Tserruya, L.; Schuch, R,; Kruse, T.H. (Brookhaven 
National Laboratory, Upton, New York 11973). Physical 
Review [Section] A: General Physics; 31: No. 2, 1154-1156(Feb 
1985). Contract AC02-76CH00016. 

K-x-ray production cross sections have been measured in 
(nearly symmetric) 16S+ isAr and (very asymmetric) 16S+ 2He col- 
lisions as a function of the projectile charge state q (q = 3—16) at 
low incident energies of 10 and 20 MeV. The charge-state depend- 
ence is very similar in the two cases, confirming results obtained at 
higher incident energies. The sensitivity of such studies to different 
K-vacancy-production mechanisms is discussed. 


17360 Residual limitations of theoretical atomic-electron 
binding energies. Hsiung Chen, M.; Crasemann, B.; Mrtens- 
son, N.; Johansson, B. (Lawrence Livermore National Lab- 
oratory, P.O. Box 808, Livermore, California 94550). Physi- 
cal Review [Section] A: General Physics; 31: No. 2, 556- 
563(Feb 1985). 

Relativistic calculations of atomic-electron binding energies 
have been refined by using the relativistic LS-average scheme to 
treat open outer shells, by including self-energy corrections for 
shells up to 3p as well as 4s, and accounting for energy shifts 
caused by interaction with Coster-Kronig continua. The contribu- 
tions of ground-state correlation were estimated from the pair 
energy calculated through nonrelativistic many-body theory. The 
need for a relativistic theory of correlations is noted. As in our pre- 
vious work, the calculations include relaxation, the effect of finite 
nuclear size, Breit interaction, and quantum-electrodynamic (QED) 
corrections. Results are compared with binding energies measured 
on free atoms and with solid-phase measurements on metals that 
have been corrected for solid-state shifts; these shifts were calculat- 
ed under the assumption of complete screening with the core-ion- 
ized site treated as a neutralized metallic impurity atom in the origi- 
nal metallic host. Discrepancies between experimental energies and 
relativistic independent-particle calculations including relaxation, 
QED, and finite-nuclear-size corrections are traced to correlation 
corrections, uncertainties in the self-energy, and neglect of the 
effect of (super-)Coster-Kronig fluctuations. 


17361 Locally complex distortions of the energy spectrum 
in the calculation of scattering amplitudes and photoionization 


cross sections. Rescigno, T.N.; McCurdy, C.W. (Theoretical 
Atomic and Molecular Physics Group, Lawrence Liver- 
more National Laboratory, University of California, Liver- 
more, California 94550). Physical Review [Section] A: General 
Physics; 31: No. 2, 624-633(Feb 1985). 

We demonstrate that the array of techniques employing 
complex basis functions, which have been broadly applied in the 





2371 / ERA-10/9 


calculation of resonance positions and lifetimes, can also be used, 
with appropriate modification, in the practical computation of pho- 
toionization cross sections and nonresonant scattering amplitudes. 
We illustrate a procedure with which controlled complex distor- 
tions over a localized region of the energy spectrum can be realized 
in a finite basis-set calculation. This technique is used to directly 
obtain scattering amplitudes for potentials which are not exponen- 
tially bounded at large distances, in contrast to complex scaling 
techniques which have been shown to be divergent in such cases. 
Four numerical examples are presented to exhibit the utility of the 
local complex distortion approach in calculations of photoionization 
cross sections and scattering amplitudes. We also discuss this ap- 
proach in the context of variational principles for continuum ampli- 
tudes and in the context of applications to many-electron systems. 


17362 New method to measure the relativistic doppler 
shift: First results and a proposal. Juncar, P.; Bingham, C.R.; 
Bounds, J.A.; Pegg, D.J.; Carter, H.K.; Mlekodaj, R.L.; 
Cole, J.D. (University of Tennessee, Knoxville, Tennessee 
37996 and Laboratoire Aime Cotton, Centre Nationale de la 
Recherche Scientifique II, Orsay, France). Physical Review 
Letters; 54: No. 1, 11-13(7 Jan 1985). Contract AC05- 
760R00033. 

The fast-atom—laser collinear beams technique has been 
used to measure the relativistic Doppler effect to an accuracy com- 
parable to the best previous experiments (5 parts on 10°). Improved 
calibration data and a similar technique, but employing two lasers, 
is proposed, which should improve the test of time dilatation by at 
least another factor of 10. 


17363 Theoretical calculation of Penning-ionization cross 
sections for collisions of He(2/sup 1,3/S) with sodium atoms. 
Cohen, J.S.; Martin, R.L.; Lane, N.F. (Theoretical Division, 
Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Physical Review [Section] A: General Physics; 
31: No. 1, 152-159(Jan 1985). 

Cross sections have been calculated for the Penning ioniza- 
tion of ground-state sodium atoms in collisions with metastable 
He(2 /sup 1,3/S) atoms for the range of center-of-mass energies 
0.01 eV < or =E< or =1.0 eV. The cross sections were calculat- 
ed with use of optical-model potentials. The real parts of the rele- 
vant potential-energy curves were determined by carrying out a 
configuration-interaction (CI) calculation on the NaHe molecule. 
The potentials were adjusted to yield the correct asymptotic van 
der Waals form. The imaginary parts of the potentials correspond 
to autoionization rates and were obtained from a Stieltjes moment 
analysis of a discrete (L?) representation of the e~ +NaHe* contin- 
uum, as represented by diffuse molecular orbitals generated by the 
CI procedure. The calculated cross section for He(2 *S) on Na at E 
= 0.04 eV is in good agreement with stationary-afterglow measure- 
ments at room temperature. The singlet-to-triplet ratio of cross sec- 
tions is in good agreement with that measured by beam techniques. 
Elastic differential cross sections for He(2 'S) scattered from Na 
have also been calculated. Satisfactory agreement is obtained with 
recent crossed-beam measurements. 


17364 Systematic investigation of the Cooper minimum 
for the hydrogen halides, Carlson, T.A.; Fahlman, A.; 
Krause, M.O.; Whitley, T.A.; Grimm, F.A. (Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee 37831). Journal of 
Chemical Physics; 81: No. 12, 5389-5394(15 Dec 1984). Con- 
tract AC05-840R21400. 

Angle-resolved photoelectron spectroscopy has been carried 
out on the two outermost molecular orbitals of HBr using synchro- 
tron radiation from a photon energy of 14 to 110 eV. Both partial 
cross sections o and angular distribution parameters B have been 
determined experimentally. For comparison, calculations were also 
carried out on o and 8 using the multiple scattering Xa method. 
Both the experimental and calculated results are discussed in terms 
of the Cooper minimum. Comparison is made with earlier results 
on HCl and HI and with results on the rare gases, which are isoe- 
lectronic with the hydrogen halides. 
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J.0.; Wood, C.F.; Flynn, G.W.; Weston R.E. Jr. (Depart- 
ment of Chemistry and Columbia Radiation Laboratory, 
Columbia University, New York, New York 10027). Journal 
of Chemical Physics; 81: No. 12, 5533-5545(15 Dec 1984). 
Contract AC02-78ER04940. 

A high resolution (10-° cm™') cw diode laser probe tech- 
nique has been developed and used to determine the number of 
CO: vibrational quanta of each kind (vs antisymmetric stretch, v2 
bend, and v; symmetric stretch) produced as a result of collisions 
between translationally hot hydrogen atoms and CO, molecules. 
The experimental method relies on probes of the CO: vibrational 
transitions mn/sup 1/p — mn/sup 1/( p+ 1) all of which “ride” the 
large oscillator strength of the fundamental 00°O0 — 00°1 antisym- 
metric stretching transition. Transitions with different values of m, 
n, |, and p are easily separated due to the narrow spectral charac- 
teristics of the diode laser and the small anharmonicities associated 
with different vibrational quantum numbers. The probability for ex- 
citation of a CO2z vs quantum by collisions with hot hydrogen 
atoms produced by 193 nm excimer laser photolysis of HaS is about 
1% per gas kinetic collision. Bending (v2) quanta are produced 
about 5—6 times more efficiently than (vs) antisymmetric stretching 
quanta. A precise value for the excitation probability of symmetric 
stretching (v1) quanta cannot be obtained due to rapid equilibration 
between v and 2ve, but the number of v; quanta is found to be 
roughly one third the number of vs quanta. The thermalization rate 
for cooling hot hydrogen atoms below threshold for excitation of a 
CO: vs quantum corresponds to two H atom/HS collisions or 16 
H atom/CO,; collisions. 


17366 Effect of collision energy and vibrational excita- 
tion on the reaction of C,H*2+Hb2. Turner, T.; Lee, Y.T. 
(Materials and Molecular Research Division, Lawrence 
Berkeley Laboratory and Department of Chemistry, Univer- 
sity of California, Berkeley, California 94720). Journal of 
Chemical Physics; 81: No. 12, 5638-5643(15 Dec 1984). Con- 
tract AC03-76SF00098. 

The relative efficiencies between the excitation of C—C 
stretching vibration and collision energy on the promotion of the H 
atom transfer reaction of C:H*2 +H2—-C:H*s +H have been ex- 
amined. At low collision energies the reaction is strongly vibration- 
ally enhanced in agreement with previous thermal energy studies. 
Translational energy was found to be not as effective as exciting 
the C—C stretching vibration in promoting the reaction. The re- 
sults indicate that the H atom transfer from He to the C atom 
should have a late barrier, but the C—C stretching vibration of 
C.H*>. is apparently coupled to the reaction coordinate. Because 
the C—C bond in C:H*s is expected to be longer than that of 
C.H*2, vibrational energy added to the C—C bond might reduce 
the barrier for H atom transfer from He to a C atom in C,H* 2. 


17367 Isotope shift of uranium in the infrared region be- 
tween 1817 and 5598 cm™'. Conway, J.G.; Worden, E.F. 
(Materials and Molecular Research Division, Lawrence 
Berkeley Laboratory, University of California, Berkeley, 
Californmia 94720). Journal of the Optical Society of America 
B: Optical Physics; 1: No. 6, 788-794(Dec 1984). Contract 
ACO03-76SF00098. 

The isotope shift (238—235) has been determined for 225 
emission lines of uranium in the infrared region between 1984 and 
5393 cm=? (5.0—1.85 ym), and the isotope shift of several levels of 
neutral uranium has been obtained. 


17368 Vibrational autoionization in PF;: Doing violence 
to the propensity rule. Berkowitz, J.; Greene, J.P. (Argonne 
National Laboratory, Argonne, Illinois 60439). ‘ial of 
Chemical Physics; Si: No. 10, 4328-4332(15 Nov 1984). Con- 
tract W-31-109-ENG-38. 

The photoionization spectrum of PF*s; in its threshold 
region displays two prominent progressions of autoionization peaks. 
When these are analyzed, together with earlier photoabsorption 
studies and a photoelectron spectrum, they lead to the conclusion 
that vibrational autoionization is occurring, with Av< or =-13. 
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This conclusion stands in sharp contrast with the current theory of 
vibrational autoionization, which predicts a propensity rule Av = - 
1. Other examples from the recent literature are summarized, to 
suggest that a more general theory of vibrational autoionization is 
required. 


17369 Studies of negative ion formation in fluoroethers 
and fluorosulphides using low-energy (< or =10 eV) electron 
beam and electron swarm techniques. Spyrou, S.M.; Hunter, 
S.R.; Christophorou, L.G. (Atomic, Molecular, and High 
Vol Physics Group, Health and Safety Research Divi- 
sion, Ridge National Laboratory, Oak Ridge, Tennes- 
see 37831). Journal of Chemical Physics; 81: No. 10, 4481- 
4493(15 Nov 1984). Contract AC05-840R21400. 

The attachment of low-energy (< or =10 eV) electrons to 
four fluoroethers (CF;OCF;, CF;0CF:H, CF:HOCF:H and 
CF;OCHs) and two fluorosulphides (CFsSCF; and CFsSCHs) has 
been studied using a time-of-flight mass spectrometer (TOFMS) and 
a high pressure electron swarm technique. The relative cross sec- 
tions as a function of incident electron energy for all observed 
anions were measured by employing the former, and the total abso- 
lute electron attachment rate constants were measured by employ- 
ing the latter technique. All six molecules were found to attach 
electrons dissociatively. The types and relative intensities of the 
fragment anions depend strongly on the number and relative posi- 
tions of the F atoms in the molecule and on the presence of O or S 
atoms in the molecule. The fluorosulphides attach lower energy 
electrons than do the fluoroethers. The magnitude of the total elec- 
tron attachment rate constants increases with increasing number of 
F atoms in the molecule. The observed negative ions (in decreasing 
order of intensity) and the positions of the peak intensities (given in 
parentheses in eV) are: F- (5.3) and CFs;O™ (4.8) from CFsOCF;; 
CF3;0- (3.7), F- (5.7), HF 2(6.1), CFO™ (5.9), and CF 3(6.7) from 
CF;OCF:H; CF3sO~ (3.0), HF™ 2(4.7), F- (5.0), and CFO™ (4.9) from 
CF,:HOCF:H; F (6.7) from CFsOCHs; CF;S~ (0.6) and F (3.8) 
from CF3;SCF;; CFsS~ (~0.0) from CFsSCHs. Energetic consider- 
ations were employed to identify possible fragmentation mecha- 
nisms of the negative ion states (NISs) leading to the production of 
the observed fragment negative ions and to deduce values for the 
electron affinities of the radicals CF;O and CF;S. 


17370 Low-lying ‘D states of Be I. Froese Fischer, C. 

ent of Computer Science, Vanderbilt University, 
Nashville, Tennessee 37235). Physical Review [Section] A: 
General Physics; 30: No. 5, 2741-2744(Nov 1984). Contract 
AS05-80ER 10618. 

The compositon of the three lowest '!D states of Be I have 
been investigated using the multiconfiguration Hartree-Fock 
method. Though the 2p? configuration lies above the 2s4d configu- 
ration in the Hartree-Fock approximation, and the correlation in 
the localized 2p? configuration and its interaction with the higher- 
lying Rydberg series, including the continuum, are such that the 
2p? state is depressed to the extent that the lowest 'D state is pre- 
dominantly 2p?, the second largely 2s3d, and the third almost en- 
tirely 2s4d. 


17371 Atomic collisions with relativistic heavy ions: 
Target inner-shell ionization. Anholt, R.; Meyerhof, W.E.; 
Stoller, C.; Morenzoni, E.; Andriamonje, S.A.; Molitoris, 
J.D.; Baker, O.K.; Hoffmann, D.H.H.; Bowman, H.; Xu, J. 
(Department of Physics, Stanford University, Stanford, 
California 94305). Physical Review [Section] A: General Phys- 
ics; 30: No. 5, 2234-2244(Nov 1984). Contract ACO03- 
76SF00098. 

Target K-vacancy and L-x-ray production cross sections in 
collisions with relativistic (82—670-MeV/amu) heavy ions ranging 
from Ne to U are measured and compared with atomic theories of 
inner-shell ionization based on the plane-wave Born approximation. 
Because the counting methods used are unique in atomic physics, 
careful studies of experimental uncertainties are made. Corrections 
to the measured cross sections due to x-ray pileup and secondary 
interactions in the solid targets are also discussed. 
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17372 Product states of Hy *, Hz *, and O, * electron 
capture in Cs, Peterson, J.R.; Bae, Y.K. (Chemical Physics 
Laboratory, SRI International, Menlo Park, California 
94025). Physical Review [Section] A: General Physics; 30: No. 
5, 2807-2810(Nov 1984). Contract AT03-80ER53091. 

A new technique to determine the final states and kinetic en- 
ergies released in dissociative charge transfer is tested successfully 
on Dz *, Ds *, and O, * in a Cs vapor target. Ds * yields both 
D+D+D and D+Dz, channels, D2 + yields D+D from predisso- 
ciation of Da(c*Pi/sub u/) and radiative dissociation of a */sub g/ 
+, and the X *Pi/sub g/* and a ‘Pi/sub u/ states present in O2 * 
yield a surprisingly simple spectrum that is attributed to near-reso- 
nant- and Franck-Condon-type selection rules. 


17373 Isotope shifts of some ultraviolet transitions of 
first row elements. Clark, C.W. (Radiation be ip nd Division, 
National Bureau of Standards). Astrophysical Journal; 285: 
No. 1, 322-324(1 Oct 1984). Contract AI05-83ER60185. 

Attention is drawn to the existence of unusually large iso- 
tope shifts in the spectra of first row elements, and a simple expla- 
nation for the phenomenon is given. Calculated values of these 
shifts are presented, which are believed accurate to within 10— 
20%; they agree well with the available experimental data, which is 
very sparse, and with other theoretical values. Some of these shifts 
could be employed for isotopic abundance studies of interstellar 
matter, when sufficient resolution in the ultraviolet range becomes 
available. 


17374 Vibrational levels of triatomic molecules - semi- 
classical self-consistent-field and classical calcula- 
tions. Smith, A.D.; Liu, W.K.; Noid, D.W. (Univ. of Water- 
loo, Ontario). Chemical Physics (Amsterdam); 89: No. 3, 345- 
351(1 Oct 1984). Contract W-7405-ENG-26. 

The semiclassical self-consistent-field (SSCF) method has 
been applied to the calculation of vibrational energy levels of the 
triatomic molecules SO2 and Os, and the results are compared with 
previous accurate quantum calculations. Furthermore, the funda- 
mental and overtone transition frequencies of these molecules are 
calculated by the classical spectral method, and good agreement 
with quantum results is found. Both the SSCF and classical spectral 
methods are simple to apply to multidimensional problems. 


17375 Discrete free-free and free-bound spectra from 
classical trajectories. Herbst, E.; Noid, D.W. (Duke Univ., 
Durham, NC). Chemical Physics Letters; 109: No. 6, 559- 
562(7 Sep 1984). Contract AC05-840R21400. 

A calculation of bound-free and free-free transition frequen- 
cies and intensities is presented for a well studied model occurring 
in a collinear scattering of a particle with a harmonic oscillator. 


17376 Tonisation from the sublevels nl with n 5 and 6 in 
highly charged ions. Clark, R.E.H.; Sampson, D.H. 
Alamos National Lab., NM). Journal of Physics B: Atomic 
and Molecular Physics; 17: 3311-3320(28 Aug 1984). Contract 
AC02-76ET53056. 

Coulomb Born-exchange calculations of the scaled or re- 
duced cross section for ionization from the 4f and all the 51 and 61 
sublevels in hydrogenic ions with Z infinity are made for eight 
impact electron energies. The results are fitted to a simple function 
of energy that is readily integrated over a Maxwellian distribution 
to obtain collision rates. Using these results in prescriptions given 
by Golden and Sampson (1977) and Sampson and Golden (1978) 
that include the lowering of the continua in dense plasmas, approxi- 
mate values of cross sections and rates for ionization from these 
sublevels can be obtained for any highly charged ion with finite Z. 
19 references. 


17377 Energy-level scheme and transition probabilities of 
P-like ions. Huang, K. (Argonne National Laboratory Ar- 
gonne, Illinois 60439). Atomic Data and Nuclear Data 
Tables; 30: No. 3, 313-315(May 1984). Contract W-31-109- 
ENG-38. 

Theoretical energy levels and transition probabilities are pre- 
sented for 41 low-lying levels of phosphous-like ions. The multicon- 
figuration Dirac-Fock technique is used to calculate energy levels 
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and wave functions. The Breit interaction and Lamb shift contribu- 
tions are calculated perturbatively as corrections to the Dirac-Fock 
energy. The M1 and E2 transitions between the five levels of the 
ground-state configuration and the E1 transitions between excited 
and ground levels are presented. 


Collision and line strengths for 

structure transitions between the 21/sub a/21/sub b/ a 
rations and the 21/sub a/31'/sub b/ configurations in Be-like 
ions. Sampson, D.H.; Goett, S.J.; Clark, R.E.H. (Depart- 
ment of Astronomy, The Pennsylvania State University 
University Park, Pennsylvania 16802). Atomic Data and Nu- 
clear Data Tables; 30: No. 2, 125-260(Mar 1984). Contract 
AC02-76ET53056. 

Collision strengths have been calculated for all fine-structure 
transitions between the levels of the 21/sub a/21/sub b/ configura- 
tions and those of the 21/sup prime//sub b/31/sup prime//sub b/ 
configurations in 17 Be-like ions with nuclear charge number Z in 
the range 10< or =Z< or =74 for nine impact-electron energies € 
that are readily integrated over a Maxwellian distribution to obtain 
collision rates are given. Also given are the results for transitions 
between energy terms. In addition, the electric-dipole radiative line 
srengths and the transition energies are listed. The mehod used is a 
Coulomb-Born-exchange method that is well suited for handling 
many members of an isoelectronic sequence simultaneously. The 
calculations include both configuration mixing and intermediate 
coupling effects. 


17379 Excited vibrational states near dissociation in 
weakly bound triatomic systems, Frey, J.G. (Lawrence 
Berkeley Lab., CA). Chemical Physics Letters; 102: No. 5, 
421-424(2 Dec 1983). Contract AC03-76SF00098. 

The vibrational motion of a weakly bound Ms complex is in- 
vestigated using hyperspherical coordinates and an adiabatic separa- 
tion of the radial and angular motions within the molecule. It is 
shown that the vibrational energy levels near dissociation correlate 
to an M atom orbiting about a rotating Me core. Application is 
made to the neon trimer assuming an approximate pairwise additive 
potential. 8 references, 1 figure, 2 tables. 


17380 Electric-dipole, quadrupole, and magnetic-dipole 
susceptibilities and shielding factors for closed-shell ions of 
the He, Ne, Ar, Ni (Cu+-), Kr, Pb, and Xe isoelectronic se- 
quences. Johnson, W.R.; Kolb, D.; Huang, K.N. (Univ. of 
Notre Dame, IN). Atomic Data and Nuclear Data Tables; 28: 
No. 2, 333-340(Mar 1983). 

Theoretical values of electric and magnetic susceptibilities 
(a1, a2, chi) and shielding factors (1, y2, delta:) calculated in the 
relativistic random-phase approximation are presented in tabular 
form for ions with closed 1s, 2p, 3d, 4p, 4d, and Sp shells. The table 
includes all ions in these sequences with nuclear charge up to 
Z=56 and a representative selection of ions with 56 < Z = 92. 


17381 Proton impact excitation of positive ions. Dal- 
garno, A. (Harvard-Smithsonian Center for Astrophysics, 
Cambridge, MA). pp 103-113 of Atoms in astrophysics. 
Burke, P.G.; Eissner, W.B.; Hummer, D.G.; Percival, I.C. 
(eds.). New York, NY, USA; Plenum Publishing Corpora- 
tion (1983). Contract AC02-76ER02887. 

This paper reviews some of the work done in the area of 
proton-induced fine-structure transitions in positive ions. These 
transitions have a special utility as diagnostic probes of the proton 
component of hot plasmas. 


17382 Isoelectronic predictions for ground state *P fine 
— — the extended regular doublet law. Curtis, 
L.J.; Ramanuj P.S. (Univ. of Toledo, OH). Physica 
Scripta; 27: 417-421(1983). Contract AS05-80ER 10676. 
Screening parametrisations are used to study the fine struc- 
ture separations of the ns*np ?P ground state terms in the Al, Ga, 
In and Tl isoelectronic sequences, and of the ns*np* ?P ground 
state terms in the Cl, Br, I and At isoelectronic sequences. Isoelec- 
tronic and homologous regularities are exhibited which permit ex- 
trapolative predictions of these separations to high states of ioniza- 
tion. 
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17383 Local-plasma — to the oscillator- 
strength spectrum: ; how good is it and why?. Johnson, R.E.; 
Inokuti, M. Mt Univ. of Virgi Charlottesville). Comments 
on Atomic and Molecular io 14: No. 1-2, 19-31(1983). 

A procedure introduced by Lindhard and Scharff three dec- 
ades ago enables one to evaluate the oscillatory-strength spectrum 
solely from the ground-state charge distribution of any atom or 
molecule. In this procedure one regards an atom or molecule as 
consisting of smal! volumes that independently respond to an exter- 
nal uniform electric field in the same way as a free-electron gas. 

Some of the results of this procedure, called the local-plasma ap- 
proximation, are remarkably realistic; an example is the mean exci- 
tation energy for stopping power in the Bethe theory. However, 
other results of the local-plasma approximation, most notably the 
oscillator-strength spectrum itself, are unrealistic in many respects, 
as is shown below. This comment discusses various consequences of 
the local-plasma approximation and points out its limitations. It also 
explans how difficult it is to derive the local-plasma approximation 
from first principles, i.e., starting with the standard definition of the 
oscillator strength in terms of the dipole matrix element and carry- 
ing out systematic mathematical operations. 


17384 Time-resolved fluorescence spectra of rotationally 
cooled NOz, Ferrell, W.R.; Chen, C.H.; Payne, M.G. (Oak 
Ridge National Lab., TN). ” Journal of Physics B: Atomic and 
Molecular Physics; 16: 1721-1732(1983). Contract W-7405- 
ENG-26. 

A tunable, pulsed dye laser was used to selectively excite ro- 
tationally cooled NO:. Excitation fluorescence spectra, as well as 
wavelength-resolved fluorescence spectra, are presented. The radi- 
ative decay modes for various transitions are determined by exam- 
ining the temporal dependence of the wavelength-resolved fluores- 
cence lines. Single exponential decays were observed. 


17385 (ORNL-tr—5163) Relative populations of the C*t/ 
sub »/ and B*>/sub p/* states in nitrogen created by the 
passage of primary streamers of predisruptive charges. Hart- 
mann, G. Translated from Comptes Rendus des Seances de 
l'Academie des Sciences, Serie B ; 275: vp(28 Aug 1972). 
Contract AC05-840R21400. Sp. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85005551. DE85005551 

We show that the electron states C*7/sub p/ and B?2/sub 
p/* of the nitrogen molecule created by passing streamers of pre- 
disruptive discharges are populated from the fundamental state 
X1/sub g/* and that, with the hypothesis of a Maxwellian distri- 
bution, the average energy of electrons responsible for the excita- 
tion would be close to 2.2 eV. 


6404 Fluid Physics 


REFER ALSO TO CITATION(S) 15746, 16818 


17386 (UCID—20265) Research program for the theoreti- 
cal study of the thermodynamic and transport properties of 
dense plasmas. Final report. Rogers, F.J.; DeWitt, H.E.; 
Boercker, D.B. (Lawrence Livermore National Lab., CA 
(USA)). 20 Nov 1984. Contract W-7405-ENG-48. 10p. 
NTIS, PC A02/MF A0Ol1; GPO Dep. File Number 
DE85007242. 

Over the past five years, we have pursued a program of the- 
oretical research, partially funded by the Office of Naval Research, 
on the Equation of State (EOS) and transport properties of dense, 
partially ionized, reacting plasmas. Although originally motivated 
by the failure of older, simpler theories to describe plasmas pro- 
duced in new, innovative power sources, this program developed 
into a far-ranging, multi-faceted study of the basic properties of 
such complicated systems. Our research efforts, nevertheless, can 
be divided into three basic categories: (1) Theory of Equation of 
State and Static Structure; (2) Electrical Conductivity and Dynam- 
ic Properties, and (3) Computer Simulation Studies. While these 
categories are fairly well defined, they are very closely related, and 
results from each impact on results from the others. Since all of the 
most significant results have already appeared in published form, 
the progress made in each of these areas is described only briefly. 
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17387 General characteristics, transition, and control of 
instability of tubes conveying fluid. Chen, S.S.; Jendrzejczyk, 
J.A. (Components Technology Division, Argonne National 
Laboratory, Argonne, Illinois 60439). Journal of the Acousti- 
cal Society of America; 77: No. 3, 887-895(Mar 1985). Con- 
tract W-31-109-ENG-38. 

Tests and analyses are made for tubes conveying fluid for 
two types of support conditions. The objectives are to study the 
characteristics of different types of instability, the transition of one 
instability mechanism to another, and the control of instability. 


17388 New thermodynamic model for the hard-core fluid 
with a Yukawa tail. Mansoori, G.A.; Kioussis, N. (Depart- 
ment of Chemical Engineering, University of Illinois at Chi- 
cago, Chicago, Illinois 60630). Journal of Chemical Physics; 
82: No. 4, 2076-2081(15 Feb 1985). Contract FG02- 
84ER 13229. 

A new and analytical thermodynamic model for simple 
fluids with an intermolecular pair potential consisting of a hard- 
sphere core and an attractive Yukawa tail is presented. The model 
yields simple analytic expressions for all thermodynamic properties 
of the fluid system. The self-consistent numerical results of the 
present model for the compressibility factor, internal energy, and 
Helmholtz free energy are in excellent agreement with the Monte 
Carlo “experiments” for the whole range of temperatures and densi- 
ties in which experimental data are available. 


17389 Bounds on fluid permeability for viscous flow 
through porous media. Berryman, J.G. (Lawrence Liver- 
more National Laboratory, L-200 Livermore, California 
94550). Journal of Chemical Physics; 82: No. 3, 1459-1467(1 
Feb 1985). 

General properties of variational bounds on Darcy’s constant 
for slow viscous flow through porous media are studied. The 
bounds are also evaluated numerically for the penetrable sphere 
model. The bound of Doi depending on two-point correlations and 
the analytical bound of Weissberg and Prager give comparable re- 
sults in the low density limit but the analytical bound is superior for 
higher densities. Prager’s bound depending on three-point correla- 
tion functions is worse than the analytical bound at low densities 
but better (although comparable to it) at high densities. A proce- 
dure for methodically improving Prager’s three point bound is pre- 
sented. By introducing a Gaussian trial function, the three-point 
bound is improved by an order of magnitude for moderate values 
of porosity. The new bounds are comparable in magnitude to the 
Kozeny—Carman empirical relation for porous materials. 


17390 Conditional Reynolds stress in a strongly heated 
turbulent boundary layer with premixed combustion. Cheng, 
R.K.; Ng, T.T. (Applied Science Division, Lawrence 
Berkeley Laboratory, University of California, Berkeley, 
California 94720). Physics of Fluids; 28: No. 2, 473-488(Feb 
1985). Contract AC03-76SF00098. 

A two-color laser Doppler anemometry technique has been 
used to measure velocity statistics and Reynolds stress in a turbu- 
lent boundary layer over a strongly heated wall (T/sub w/ = 1100 
K) with premixed ethylene—air combustion. Measurements in the 
isothermal and nonreacting heated wall turbulent boundary layers 
were also made for comparison. Conditional velocity covariance - 
~(uv) are deduced using the quadrant and “hole” analysis methods. 
The conditional data obtained in the isothermal layer are in exellent 
agreement with those deduced by others based on hot-wire data. 
The results obtained in the heated and reacting layers indicate that 
the decrease in mean Reynolds stress can be attributed to a reduc- 
tion in the -~(uv) contributions associated with a burst of low mo- 
mentum fluid form the wall. The reduction is much more signifi- 
cant in the reacting layer than in the heated layer. Comparison with 
previous density shows that the changes in conditional -~(uv) con- 
tributions occur mostly within the constant density sublayer of 
combustion products adjacent to the wall. In the region where 
combustion reaction takes place, no significant change in the turbu- 
lence intensities or Reynolds stress is found. 
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17391 Static and dynamic sca from fractals. 
Martin, J.E.; Ackerson, B.J. (Division 1152, Sandia National 
Laboratories, Albuquerque, New Mexico 87185). Physical 
Review [Section] A: General Physics; 31: No. 2, 1180-1182(Feb 
1985). Contract AC04-76DP00789. 

A scaling form for the pair correlation function of random 
fractals is combined with the scaling form of the percolation distri- 
bution of cluster sizes to obtain expressions for the static structure 
factor S(q) and first cumulant K,; of the dynamic structure factor 
S(q,t) at the gel point. We find S(q)~q/sup -mu/ and Ki ~q° with 

= D(3-tau), where D is the fractal dimension and tau is the expo- 
nent for the distribution of cluster sizes. Special forms are suggested 
for the scaling functions to obtain results for the nonscaling regime. 


17392 Random choice method for two-dimensional steady 
supersonic shock wave diffraction problems. Marshall, G.; 
Plohr, B. (Courant Institute, New York University, New 
York, New York 10012). Journal of Computational Physics; 
56: No. 3, 410-468(Dec 1984). Contract AC02-76ER03077. 

A random choice method for the numerical solution of 
steady, supersonic, two-dimensional plane and three-dimensional 
axisymmetric gas flows is presented. The random choice method 
uses exact solutions of Riemann problems and sampling techniques. 
It is applicable to steady, supersonic flows in more than one dimen- 
sion because these flows are described by a hyperbolic system of 
conservation laws in two independent variables. The method is ap- 
plied to a variety of supersonic shock wave diffraction problems 
and compared to solutions obtained with the method of characteris- 
tics. The main advantages of the method presented are its general 
applicability and its sharp resolution of discontinuities in the flow. 


17393 Noise-induced intermittency in a convecting dilute 
solution of *He in superfluid ‘He. Haucke, H.; Ecke, R.E.; 
Maeno, Y.; Wheatley, J.C. (Los Alamos National Laborato- 
ry, Los Alamos, New Mexico 87545). Physical Review Let- 
ters; 53: No. 22, 2090-2093(26 Nov 1984). 

Measurements on a convecting dilute *He—superfluid-*He 
solution show a transition from periodic to chaotic behavior via in- 
termittency. In a region near but below the onset of intermittency, 
injection of external noise greater than some threshold value in- 
duces chaos. 


17394 Determination of the solutions of the Navier- 
— equations by a set of nodal values. Foias, C.; Temam, 

ent of Bioengineering, School of Engineering 
aa Applied Science, University of Pennsylvania, Philadel- 
phia, Pennsylvania 19104). Mathematics of Computation; 43: 
No. 167, 117-134(Jul 1984). Contract AC02-82ER 12049. 

We consider the Navier-Stokes equations of a viscous incom- 
presible fluid, and we want to see to what extent these solutions 
can be determined by a discrete set of nodal values of these solu- 
tions. The results presented here are exact results and not approxi- 
mate ones: we show, in several cases, that the solutions are entirely 
determined by their values on a discrete set, provided this set con- 
tains enough points and these points are sufficiently densely distrib- 
uted (in a sense described in the article). Two typical results are the 
following ones; two stationary solutions coincide if they coincide 
on a set sufficiently dense but finite; similarly if the large time be- 
havior of the solutions to the Navier-Stokes equations is known on 
an appropriate discrete set, then the large time behavior of the solu- 
tion itself is totally determined. 


17395 Trapping of plasma waves in cavitons. Tanikawa, 
T.; Wong, A.Y.; Eggleston, D.L. (Univ. of California, Los 
Angeles). Physics of Fluids; 27: No. 6, 1416-1426(Jun 1984). 
Contract AS08-81DP40136. 

The observed characteristics of electron plasma waves 
trapped inside a density cavity, a caviton, created by the electro- 
static fields associated with the waves verify quantitatively the pre- 
dictions of the Zakharov equations. A two-frequency excitation 
technique was used to demonstrate the existence of eigenmodes for 
the trapped electron plasma waves in the caviton. 
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17396 Comparison of MHD stability results obtained 
with the BETA 3D and HERA 2D codes. Betancourt, O.; 
Herrnegger, F.; Merkel, P.; Nuehrenberg, J.; Gruber, R.; 
Troyon, F. (New York Univ., NY). Journal of Computation- 
al Physics; 52: No. 1, 187-197(Oct 1983). Contract AC02- 
76ER03077. 

Comparison of MHD stability results obtained for helically 
symmetric equilibria with two codes, HERA and BETA, showed 
excellent agreement in growth rates and marginal stability param- 
eters. While HERA is the helical version of the ERATO linearized 
2D stability code, BETA obtains nonlinear 3D equilibria and their 
(nonlinear) stability properties. The cases studied comprise internal, 
i.e., fixed plasma boundary, resonant and nonresonant modes in 
low-shear equilibria with intermediate and small 8 values. 


17397 Viscous, resistive magnetohydrodynamic stability 
computed by spectral techniques. Dahlburg, R.B.; Zang, 
T.A.; Montgomery, D.; Hussaini, M.Y. (Coll. of William 
and Mary, Williamsburg, VA). Proceedings of the National 
Academy of Sciences of the United States of America; 80: 
5798-5802(Sep 1983). Contract AS05-76ET53045. 

Expansions in Chebyshev polynomials are used to study the 
linear stability of one-dimensional magnetohydrodynamic quasiequi- 
libria, in the presence of finite resistivity and viscosity. The method 
is modeled on the one used by Orszag in accurate computation of 
solutions of the Orr-Sommerfeld equation. Two Reynolds-like num- 
bers involving Alfven speeds, length scales, kinematic viscosity, and 
magnetic diffusivity govern the stability boundaries, which are de- 
termined by the geometric mean of the two Reynolds-like numbers. 
Marginal stability curves, growth rates versus Reynolds-like num- 
bers, and growth rates versus parallel wave numbers are exhibited. 
A numerical result that appears general is that instability has been 
found to be associated with inflection points in the current profile, 
though no general analytical proof has emerged. It is possible that 
nonlinear subcritical three-dimensional instabilities may exist, similar 
to those in Poiseuille and Couette flow. 


6450 High Energy Physics 
REFER ALSO TO CITATION(S) 16361 


6451 Particle Interactions And Properties - 
Experimental 


REFER ALSO TO CITATION(S) 16858, 16876, 16876, 17424, 17428 


17398 (BNL—35814) Neutrino mass, double beta decay 
and neutrino oscillations. White, D.H. (Brookhaven National 
Lab., Upton, NY (USA)). 1984. Contract AC02-76CH00016. 
4p. (CONF-8410222—6). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE85006798. 

From American Physical Society meeting; Santa Fe, NM, 
USA (31 Oct 1984). 

A brief review of the status of three studies is given: the 
direct measurement of the neutrino mass, double beta decay, and 
various searches for neutrino oscillations. (WHK) 


17399 (BNL—35815) New limit on the oscillation be- 
tween nu/sub p/ and nu/sub e/. Suzuki, Y. (Brookhaven 
National Lab., Upton, NY (USA); Osaka Univ. (Japan)). 
1984. Contract AC02-76CH00016. 2p. (CONF-8410222—8- 
Abst.). NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85006905. 

From American Physical Society meeting; Santa Fe, NM, 
USA (31 Oct 1984). 

Measurements have been made of the reactions nu/sub e/n 
— ep and nu/sub p/n — pp by wide band neutrino beam in a 
detector located an effective distance of 96m from a neutrino 
source. No evidence for the oscillation nu/sub p,/ — nu/sub e/ is 
found. 
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17400 (CONF-8410222—5) Results from a hadron jet ex- 
periment at Vs = 19.4 and 27.4 GeV. Arenton, M.W.; 
Chen, H.F.; Corcoran, M.; Cormell, L.R.; Ditzler, W.R.; 
Dris, M.; Erwin, E.R.; Fields, T.; Fleischman, J.; Gardell, 
E. (Argonne National Lab., IL (USA); Fermi National Ac- 
celerator Lab., Batavia, IL (USA); Lehigh Univ., Bethle- 
hem, PA (USA); Michi Univ., Ann Arbor (USA); Penn- 
sylvania Univ., Philadelphia (USA)). 1984. Contract W-31- 
109-ENG-38. 8p. NTIS, PC A02/MF AO1; 1; GPO Dep. 
File Number DE85006128. 

From American Physical Society meeting; Santa Fe, NM, 
USA (31 Oct 1984). 

In Fermilab experiment E609 we have studied the produc- 
tion of high p/sub t/ hadron jets by beams of protons at 200 and 
400 GeV/c and pions at 200 GeV/c. Results for the single-jet and 
di-jet cross sections are given and are compared to QCD predic- 
tions. Leading-particle charge ratios from di-jet events are given 
and compared to QCD-motivated predictions. Evidence is present- 
ed concerning a higher twist effect in wp interactions as predicted 
by Berger and Brodsky. Preliminary results on high transverse 
energy events from nuclear targets are given. Finally, we present 
comparisons of our pp high E/sub t/ data with predictions from 
two Monte Carlo models. 12 references. 


17401 (DOE/ER/03992—573) New interactions and neu- 
trino counting. Dicus, D.A. (Texas Univ., Austin (USA). 
Center for Particle Theory). Nov 1984. Contract AS05- 
76ER03992. 14p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE85007017. 

Anomalous events in anti pp collisions suggest the possibility 
of a new interaction. We calculate the contribution of such a new 
interaction to the neutrino counting process ete — y nu anti nu 
and show how to eliminate this contribution if the new interaction 
is not completely known. 


17402 (LA-UR—85-209) Measurements of neutrino mass. 
Robertson, R.G.H. Alamos National Lab., NM 
(USA)). 1985. Contract W-7405-ENG-36. 24p. (CONF- 
850146—1). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE85005966. 

From Aspen winter physics conference; Aspen, CO, USA 
(14 Jan 1985). 

Direct experimental information of neutrino mass as derived 
from the study of nuclear and elementary-particle weak decays is 
reviewed. Topics include tritium beta decay; the *He-T mass differ- 
ence; electron capture decay of ‘Ho and ™*Tb; and limits on 
massive neutrinos from cosmology. 38 references. (WHK) 


17403 (LBL—18696) Discovery of charm. Goldhaber, G. 
(Lawrence Berkeley Lab., CA (USA)). Nov 1984. Contract 
AC03-76SF00098. 18p. (CONF-8405272—2). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE85005838. 
From Wingspread conference; Madison, WI, USA (29 May 


In my talk I will cover the period 1973 to 1976 which saw 
the discoveries of the J/psi and psi’ resonances and most of the 
Psion spectroscopy, the tau lepton and the D°.D* charmed meson 
doublet. Occasionally I will refer briefly to more recent results. 
Since this conference is on the history of the weak-interactions I 
will deal primarily with the properties of naked charm and in par- 
ticular the weakly decaying doublet of charmed mesons. Most of 
the discoveries I will mention were made with the SLAC-LBL 
Magnetic Detector or MARK I which we operated at SPEAR 
from 1973 to 1976. 27 references. 


1984) 


17404 (LBL—18699) Inclusive production of strange and 
vector mesons in e*e™ annihilation at 29 GeV. Schellman, 
H.M. (Lawrence Berkeley Lab., CA (USA)). Nov 1984. 
Contract AC03-76SF00098. 109p. NTIS, PC A06/MF AOI; 
GPO Dep. File Number DE85007078. 


Thesis. 

The Mark II detector is used to measure the inclusive pro- 
duction rates for K®, K*~, rho®*, K*° and K**~ in a sample of 
59,489 hadronic events produced in e*e™ annihilation at 29 GeV. 
The inclusive rates for rho® and K*® + anti K*° production for 
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momenta greater than 1 GeV/c are found to be 0.44 +- 0.04 +- 
0.06 per event and 0.42 +- 0.05 +- 0.08 per event respectively. 
The rate for K**~ production for momenta greater than 2 GeV/c 
is found to be 0.26 +- 0.05 +- 0.06 per event. The rate for K°® + 
anti K° production over the full momentum range is found to be 
1.27 + 0.03 +- 0.15 per event. The differential production rates for 
K®, rho® and K**~ are, in addition, determined as a function of the 
particle energy. The inclusive rate for K*~ is also measured for 
K*~ momenta less than 900 MeV/c and is found to be 1.31 +- 0.09 
+- 0.19 times the K°® + anti K° rate in the same momentum region. 
These production rates are used to determine the particle content 
of hadronic events at 29 GeV and are compared to the rates pre- 
dicted by theoretical models of parton fragmentation. 31 references. 


17405 (SLAC-PUB—3469) Upsilon family decays. 
Coyne, D.G. (Stanford Linear Accelerator Center, CA 
(USA); Princeton Univ., NJ (USA)). Oct 1984. Contract 
AC03-76SF00515. 2ip. (CONF-8408141—2). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85006312. 

From 4. international conference on physics in collision; 
Santa Cruz, CA, USA (22 Aug 1984). 

Selected topics in the investigations of decays of members of 
the Upsilon family are examined; the confrontation of theory with 
experiment is not yet adequate. The current evidence regarding the 
zeta(8322 MeV) is reviewed and future directions of study are indi- 
cated. 15 references. 


17406 (SLAC-PUB—3519) Lifetimes of heavy flavors. 
Jaros, J.A. (Stanford Linear Accelerator Center, CA 
(USA)). Nov 1984. Contract AC03-76SF00515. 7p. NTIS, 
PC A02/MF A011; GPO Dep. File Number DE85005686. 

This paper reviews recent experimental results on the life- 
times of the tau lepton and charmed and b-flavored hadrons, and 
discusses the physical significance of these measurements. 19 refer- 
ences. 


17407 (UCRL—91950) Experiment to measure the elec- 
tron neutrino mass using frozen tritium. Fackler, O.; Sticker, 
H.; Mugge, M.; White, R.M.; Woerner, R. (Rockefeller 
Univ., New York (USA); Fermi National Accelerator Lab., 
Batavia, IL (USA); Lawrence Livermore National Lab., 
CA (USA)). Jan 1985. Contract W-7405-ENG-48. 4p. 
(CONF-8410222—11). NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. File Number DE85007274. 

From American Physical Society meeting; Santa Fe, NM, 
USA (31 Oct 1984). 

We are performing an experiment to determine the electron 
neutrino mass with the precision of a few eV by measuring the triti- 
um beta decay energy distribution near the endpoint. To make this 
measurement, we have built a spectrometer with a resolution of 2 
eV. Our source is frozen tritium since tritium and the HeT* daugh- 
ter ion have electronic wavefunctions that can be calculated with 
high accuracy. We describe the experiment and discuss the excited 
final molecular state calculations. 


17408 Upper bound on the tau-neutrino mass from the 
previously unobserved decay mode tau-—-KKzv/sub tau/. 
Mills, G.B.; Pal, T.; pene W.B.; Baillon, P.H.; Barish, 
B.C.; Bonneaud, GR. Courau, "A. Donaldson, G.J.; 
Dubois, R.; Duro, M. M. (California Institute of Technolo- 
gy, Pasadena, California 91125 and Stanford Linear Accel- 
erator Center and Physics Department, Stanford University, 
Stanford, California 94305). Physical Review Letters; 54: No. 
7, 624-627(18 Feb 1985). Contract AC03-76SF00515;AC03- 
81ER40050. 

We report a measurement of the branching ratios for two 
decay modes of the tau lepton: R/sub B/(tau*-—-K*~ K~* 2*~ v/ 
sub tau/) = (0.22/sub -0.11//sup +0.17)% and R/sub B/ 
[tau*-—+k*" 2-*+ *- (ar? -)v/sub tau/) = (0.22/sub -0.13//sup 
+0.16/)%. The separation of these channels is accomplished in the 
DELCO detector by use of a gas Cerenkov counter to identify fast 
kaons. The invariant-mass distribution of the k*- K~**~ system 
has been used to set an upper bound on the tau neutrino mass of 
157 MeV at 95% confidence level. 
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17409 Measurement of the ratio of cross sections for neu- 
trino and antineutrino scattering from electrons. Ahrens, 
jog Aronson, S.H.; Connolly, P.L.; Gibbard, B.G.; Mur- 

» MJ; Murtagh, S.; Terada, S.; White, DH; Callas, 

; Cutts, D. (Physi cs Departmen’ t, Brookhaven National 
ee Upton, on York 11973). Physical Review Let- 
ters; 54: No. 1, 18-21(7 Jan 1985). 

Measurements of the ratio R of the purely leptonic weak 
neutral-current cross sections o(v/sub p/e—>v/sub p/e)/o(nu-bar/ 
sub p/e—nu-bar /sub p/e) and of the absolute value of o(nu-bar/ 
sub /e—>nu-bar/sub /e) are reported. These yield R = 1.38/sub - 
0.31//sup +0.40/(stat) +- 0.17(syst) and o(nu-bar/sub p/e—nu- 
bar/sub p/e)/Ep, = [1.16 +- 0.20(stat) +- 0.14(syst)] x 10-4? cm?/ 
GeV. This value of R determines the fundamental weak neutral- 
current parameter to be sin?@/sub W/ = 0.209 +- 0.029%(stat) +- 
0.013(syst). 


17410 K° and K/sub s/° meson production in e* e~ anni- 
hilations at 29 GeV. Aihara, H.; Alston-Garnjost, M.; 
Bakken, J.A.; Barbaro-Galtieri, A.; Barnes, A.V.; Barnett, 
B.A.; Blumenfeld, B.J.; Bross, A.D.; Buchanan, C.D.; 
Chamberlain, O. (Lawrence Berkeley Laboratory, Universi- 
ty of California, Berkeley, California 94720; University of 
California, Los Angeles, California 90024; University of 
California, Riverside, California 92521; Johns Hopkins Uni- 
versity, Baltimore, Maryland 21218; University of Massa- 

chusetts, Amherst). Physical Review Letters; 53: No. 25, 
2378-2381(17 Dec 1984). Contract AC03-76SF00098; AMO03- 
76SF00034;A C02-76ER03330. 

The inclusive production cross sections and transverse mo- 
mentum distributions of K/sup asteriskO/ and K/sub s/° mesons in 
e*e~ annihilation at a center-of-mass energy of 29 GeV have been 
measured, by means of the time projection chamber detector in the 
PEP-4 experiment. The mean multiplicities are found to be 0.49 +- 
0.04(stat) +- 0.07(syst) (K/sup asteriskO/+K /sup asterisk0/), and 
1.22 +- 0.03(stat) +- 0.15(syst) (K°+K°) per event. 


17411 Observation of strangeness correlations in e* e~ 
annihilation at Vs = 29 GeV. Aihara, H.; Alston-Garnjost, 
M.; Badtke, D.H.; Bakken, J.A.; Barbaro-Galtieri, A.; 
Barnes, A.V.; Barnett, B.A.; Bengtsson, H.U.; Blumenfeld, 
B.J.; Bross, A.D. (Lawrence Berkeley Laboratory, Universi- 
ty of California, Berkeley, California 94720; University of 
California, Los Angeles, California 90024; University of 
California, Riverside, California 92521; Johns Hopkins Uni- 
versity, Baltimore, Maryland 21218; University of Massa- 
chusetts, Amherst). Physical Review Letters; 53: No. 23, 
2199-2202(3 Dec 1984). Contract AC03-76SF00098;AMO03- 
76SF00034;A C02-76ER03330. 
Correlations in rapidity space are presented for identified 
*- and K*~ in e*e™ annihilation at 29-GeV c.m. energy. Short- 
range KK correlations indicate local flavor compensation in the ha- 
dronization process. Long-range KK and m7 correlations prove 
that the initial partons carry flavor. In addition, we observe signifi- 
cant Kz correlations as a result of heavy quark decays. 


17412 Partial-wave analysis of coherent 3 7 production 
on nuclei at 200 GeV. Zielinski, M.; Berg, D.; Chandlee, C.; 
Cihangir, S.; Ferbel, T.; Huston, J; Jensen, T;; Fobkowicz, 
F.; O T.s Slattery, P. (Univ. of Rochester, NY). 
Physical Review [Section] D: Particles and Fields; 30: No. 9, 
1855-1860(1 Nov 1984). 

The authors carried out a partial-wave analysis (PWA) of 
three-pion systems produced in the coherent dissociation of a* 
mesons on nuclear targets. The data have been analyzed for copper 
and lead targets at an incident 7* energy of 202.5 GeV. This PWA 
provides further evidence for resonant contributions of J/sup p/ = 
1* and 0 waves at 3a prime masses below 1.5 GeV, which can be 
plausibly identified with A: and m7 mesons. The contribution from 
electromagnetic production of the Ag has also been extracted, and 
an estimate for Coulomb production and radiative width of the A? 
has been obtained. 
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17413 Charm quark production and fragmentation in 
e*e™ annihilation at t 29 GeV. Derrick, M.; Fernandez, E.; 
Fries, R.; Hyman, L.; Kooijman, P.; Loos, J.S.; Musgrave, 
B,; Price, L.E.; Schlereth, J.; Sugano, K. (Argoune National 
Lab., IL (US A). Physics Letters, o Section B; 146: No. 3/4, 
261-265(11 Oct 1984). 

The electroweak production asymmetry and the decay frag- 
mentation function for e*e~ -> canti c have been measured at 
= 29 GeV using charged Dsup(*) production over the full Po 
matic range. The data were taken at PEP using the High Resolu- 
tion Spectrometer. The measured asymmetry is -0.12 +- 0.08. The 
total production cross section in units of the point cross section 
corrected for initial state radiation is Rsub(D*) = 2.7n +- 0.9. 


17414 Two- and three-pion production by v/sub j/d re- 
actions near threshold: The implications for nucleon-decay ex- 
periments, Derrick, M.; Musgrave, B.; Ammar, R.; Day, D.; 
Kafka, T.; Mann, W. A. (Argonne National Laboratory, Ar- 
gonne, Illinois _ Physical Review [Section] D: Particles 
and Fields; 30: No. 7, 1605-1608(1 Oct 1984). Contract W- 
31-109-ENG-38. 

We use v/sub p,/-deuteron reactions into exclusive multipion 
final states to determine the extent to which atmospheric v interac- 
tions can imitate nucleon decay. For decays N—1/sup c/7/sup c/ 
a/sup c/ (1/sup c/m/sup c/m/sup c/7m°), neutrinos induce back- 
ground events at the rate 0.07 +- 0.06 (0.03 +- 0.02) per kiloton 
year. By requiring a multipion final state to be consistent with a 
tho, @, or eta, a fivefold reduction of the background is obtained. 
Thus present-generation experiments are capable of searching for 
such decays at a lifetime level corresponding to many kiloton years 
of detector exposure. 


17415 Large-momentum-transfer elastic scattering of 7, 
K, and rho on protons at 100 and 200 GeV/c. Rubinstein, R.; 
Baker, W.F.; Eartly, D.P.; Klinger, J.S.; Lennox, A.J.; Kal- 


bach, R.M.; Krueger, K.W.; Pifer, AE; Kobrak, HG.E;; 
McHugh, S.F. ermi National Accelerator Laboratory, 
Batavia, Illinois ‘605 10). Physical Review [Section] D: Particles 
and Fields; 30: No. 7, 1413-1432(1 Oct 1984). 

Results are presented on 7*~ p, K*~ p, and p*~ p elastic scat- 
tering measured with an apparatus having acceptance of 0.5<- 
t<2.5 (GeV/c)? and 0.9<-t<11 (GeV/c)? at 100 and 200 GeV/c, 
respectively. A diffractionlike dip is seen for the first time in the 
a” p t distribution at -t = 4 (GeV/c)* All meson-proton cross sec- 
tions are found to be similar in the range 1<-t<2.5 (GeV/c)?, al- 
though some small systematic differences are observed. Cross sec- 
tions for pp and p-barp are compared with previous data. 


17416 Determination of isospin-0 nucleon-nucleon elastic- 
scattering amplitudes. Spinka, H. (High Energy Physics Di- 
vision, Argonne National Laboratory, Argonne, Illinois 
60439). Physical Review [Section] D: Particles and Fields; 30: 
No. 7, 1461-1465(1 Oct 1984). Contract W-31-109-ENG-38. 

At angles and energies where the isospin-1 (pp) nucleon-nu- 
cleon elastic-scattering amplitudes are known, a considerable 
amount of information on the isospin-0 nucleon-nucleon amplitudes 
can be obtained from np spin-parameter measurements with polar- 
ized neutron beam and polarized proton targets. Data at 6/sub 
c.m./ and 7-0/sub c.m./ can be combined to give pure isospin-0 
spin parameters and quantities which are expressible as products of 
isospin-0 and isospin-i amplitudes. This information is summarized 
in preparation for the analysis of such data from LAMPF and for 
the planning of similar experiments at other accelerators. The spe- 
cial case of the isospin-0 amplitudes at @/sub c.m./ = 90° is also 
considered, and a number of consistency checks for such data are 
derived. 


17417 High-statistics study of by gl Y(1S). 
Besson, D.; Green, J.; Hicks, R.G.; Namjoshi, R.; Sannes, 
Fs Skubic, Be Snyder, A.; Stone, R; Chen, A.; Goldberg, 
M. (Rutgers Universi New Brunswick, New Jersey 
08854). Physical Review Section] D: Particles and Fields; 30: 
No. ? 1433-1439(1 Oct 1984). 

A detailed investigation of the decay Y(2S)>-* 7-Y(1S) has 
been made from 128 000 Y(2S) decays observed in the CLEO de- 
tector at the Cornell Electron Storage Ring (CESR). We find this 
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branching ratio to be (19.1 +- 1.2 +- 0.6)%. The properties of the 
a system have been studied using 491 exclusive events of the type 
Y(2S)-1r* w-Y(1S), Y(1S)}-e* e~ or p* p~. Assuming e-p univer- 
sality we find B(Y(1S)>y* p-) = (2.84 +- 0.18 +- 0.20)%. A 
search for Y(2S)—etaY(1S) yields an upper limit of 1% at the 90% 
confidence level for this branching ratio. We have also searched for 
[Y¥(2S) or Y(3S)]}+7* w-Y(1S), Y(1S)—noninteracting particles. 


17418 Upper limit on flavor-changing neutral-current 
decays on the b quark. Avery, P.; Bebek, C.; Berkelman, K.; 
Cassel, D.G.; DeWire, J.W.; Ehrlich, R; Ferguson, T.; 
Galik, R.; Gilchriese, M.G.D.; Gittelman, B. (Cornell Univ., 
Ithaca, NY). Physical Review Letters; 53: No. 14, 1309-1313(1 
Oct 1984). 

The authors searched for flavor-changing neutral-current 
weak decays of the b quark and found R/sub B/(b > 1* I” X) 
<0.31% at 90% confidence level. This limit excludes models with 
the b quark in a left-handed isosinglet. They also place limits on the 
ratio of the B+/- and B® semileptonic branching fractions and on 
B° B® mixing. 


17419 Particle multiplicities and multiplicity correlations 
observed in 7 and rho collisions with He and Ne nuclei. 
Allen, R.C.; Kanofsky, A.S.; Hasan, M.A. (Lehigh Univ. 
Bethlehem, PA). Physical Review [Section] C: Nuclear Phys- 
ics; 27: No. 2, 670-681(Feb 1983). Contract AC02- 
76ER02894. 

The authors have measured the multiplicities of particles 
emitted in collisions between 7’s and rho’s of 1.5 to 2.5 GeV/c mo- 
mentum with He and Ne nuclei in a streamer chamber. The cham- 
ber gas served as the target as well as the detecting medium. Be- 
cause of the low density and 47 solid angle of the detector, it was 
possible to detect nuclear fragments with energies less than 5 MeV, 
and to essentially count all the particles emitted in a collision. 
Event distributions as a function of track multiplicity were obtained 
as well as correlated event distributions. 
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REFER ALSO TO CITATION(S) 17411, 17458, 17463, 17468, 17475, 17571 


17420 (ANL-HEP-CP—84-94) Theory problems wv SA). 
x. Collins, J.C. (Illinois Inst. of Tech., Chica 
Dept. of Physics; Argonne National Lab., IL (USA)y 198 3a 
Contract W-31-109-ENG-38. an (CONF- 8406 198—40). 
NTIS, PC A02/MF AOI; Dep. File Number 
DE85006913. 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

It is shown how the standard methods of perturbative QCD 
are valid to extremely small x. The methods are valid provided a 
quantity we call the packing fraction of partons in a hadron is 
much less than one. One surprising consequence is that the cross- 
section for production of jets of a few GeV energy can be reliably 
calculated. Since this cross-section in tens of millibarns, the phe- 
nomenology of minimum bias events at the SSC will be different 
than at lower energy; this will have a significant effect on the back- 
grounds for new physics events. 8 references. 


17421 (BNL—35788) Elementary particle theory. Mar- 
ciano, W.J. (Brookhaven National Lab., Upton, NY (USA)). 
Dec 1984. Contract AC02-76CH00016. 62p. (CONF- 
8307126—4). NTIS, PC A04/MF A0l; GPO Dep. File 
Number DE85006803. 

From 3. annual summer school on high energy accelerators; 
Upton, NY, USA (6 Jul 1983). 

The present state of the art in elementary particle theory is 
reviewed. Topics include quantum electrodynamics, weak interac- 
tions, electroweak unification, quantum chromodynamics, and 
grand unified theories. 113 references. (WHK) 
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17422 (BNL—35800) Lattice overview. Creutz, M. 
(Brookhaven National Lab., Upton, NY (USA)). 1984. Con- 
tract AC02-76CH00016. 6p. CONF-8410222—10). NTIS, 
PC A02/MF A01; GPO ae. File Number DE85007282. 

From American Physical Society meeting; Santa Fe, NM, 
USA (31 Oct 1984). 

After reviewing some recent developments in supercomputer 
access, the author discusses a few areas where perturbation theory 
and lattice gauge simulations make contact. The author concludes 
with a brief discussion of a deterministic dynamics for the Ising 
model. This may be useful for numerical studies of nonequilibrium 
phenomena. 13 references. 


17423 (CONF-8406178—3) Centrifugal effects in Skyr- 
meons, Braaten, E. (Argonne National Lab., IL (USA)). 
1984. Contract W-31- 109-ENG-38. 17p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85006122. 

From Workshop on solitons in nuclear and elementary parti- 
cle physics; Lewes, DE, USA (2 Jun 1984). 

We give a qualitative discussion of centrifugal effects in the 
Skyrme model and methods for treating these effects. We show 
that there may be states in the spectrum which would not appear in 
a semiclassical expansion about the static soliton solution. We con- 
sider semiclassical expansions about static solutions and about uni- 
formly-rotating solutions, and discuss the validity and limitations of 
both approaches. 11 references. 


17424 (DOE/ER/03992—572) New value for the elec- 
hyperon semileptonic 
decays. . (Texas Univ., Austin 
(USA). Center on Particle Theory). Nov 1984. Contract 
AS05-76ER03992. lip. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE85007018 
Using the new value for a/sub e//sup =—n/ fits of the hy- 
peron decay data are presented. They show that there is excellent 
agreement between the predictions of the Cabibbo model and the 
experimental data, except for perhaps two indications of minor cor- 
rections. 11 references. 


17425 (DOE/ER/40153—1) Research in particle theory. 
Annual progress report, June 1, 1984-May 31, 1985. Suranyi, 
P. (Cincinnati Univ., OH (USA)). Jan 1985. Contract FG02- 
84ER40153. 19p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85007085. 

Monte Carlo renormalization group methods were applied to 
the xy model. For the first time, these investigations clearly show 
the existence of a line of fixed points in the parameter space, stable 
below the critical temperature, unstable above it. The beta-function 
of the renormalization group was also found to be in agreement 
with the Kosterlitz-Thouless theory. In addition, Monte Carlo sim- 
ulations of QCD were performed using the canonical and micro- 
canonical (molecular dynamics) approaches. The scales of chiral 
symmetry breaking were obtained for various quark representations 
in SU(2) and SU(3). The SU(3) deconfinement and chiral transitions 
were proved to be of first order. Duality transformations of abelian 
spin systems were arranged in a way which allowed a straightfor- 
ward extension to non-abelian chiral models. It was also shown 
how vortices in U(1) and SU(N)/Z/sub N/ chiral models could be 
naturally incorporated into the dual representations of these models. 
The picture of color electric flux tubes familiar in gauge theories 
was shown to exist also in chiral models. A generalization of the 
Langevin-equation for quantum field theory was developed. The 
new equations may be advantageous for numerical simulations of 
lattice field theories. Finally, Kaluza-Klein theories in D-dimension- 
al space-times were studied. It was shown that if the initial gravita- 
tional theory admits an n-parameter group of isometry, then the 
theory can be recast as a theory of gravity coupled to matter fields 
in a space-time of d-(<D) dimensions. 40 references. 


17426 (FNAL/C—84/101-T) Eleven lectures on the phys- 
ics of the quark-gluon plasma. McLerran, L. (Fermi National 
Accelerator Lab., Batavia, IL (USA)). Oct 1984. Contract 
AC02-76CH03000. 135p. (CONF-8309307—Exc.). NTIS, 
PC A07/MF AO1; 1; GPO Dep. File Number DE85004321. 

From Workshop on the physics of the quark-gluon plasma; 
Wuhan, China (1 Sep 1983). 
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These lectures are intended to be an introduction to the 
physics of the quark-gluon plasma, and were presented at a work- 
shop on The Physics of the Quark-Gluon Plasma held at Hua- 
Zhong Normal University in Wuhan, People’s Republic of China in 
September, 1983. The lectures cover perturbation theory of the 
plasma at high temperature as well as the non-perturbative methods 
and results of lattice gauge theory computations. Physical models 
of the confinement-deconfinement phase transition and the modes 
of chiral symmetry breaking are presented. The possibility that a 
quark-gluon plasma might be produced in ultra-relativistic nuclear 
collisions is analyzed. Separate entries were prepared for the data 
base for the eleven lectures. 


17427 (LA-UR—85-280) Is local equilibrium a useful 
concept in hadronic interactions. Carruthers, P. (Los Alamos 
National Lab., NM (USA)). 1984. Contract W-7405-ENG- 
36. 24p. (CONF-8409204—2). NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85006709. 

From Local equilibrium in strong interactions physics meet- 
ing; Bad Honnef, F.R. Germany (1 Sep 1984). 

Aspects of multiparticle production phenomena are re- 
viewed, which bear on the existence of local equilibrium in all or 
part of a collision event. Several universal features of purely ha- 
dronic events, such as the p/sub perpendicular/ distribution of se- 
condaries, the independence of multiplicities and multiplicity distri- 
butions on the quantum numbers of the colliding particles are easily 
interpreted by postulating the existence of local thermodynamic 
equilibrium for the dominant nondiffractive events. Except in the 
case of the multiplicity distribution, other interpretations often do 
not exist. Equilibration mechanisms which might establish local 
equilibrium are examined. We point out that several mechanisms 
besides the usual kinetic relaxation have not been seriously studied. 
These include collective instabilities, turbulence and chaos, which 
could be more effective in establishing equilibrium. Developments 
in the use of the hydrodynamic model are reviewed, with particular 
attention to the initial conditions appropriate to hadronic and nucle- 
ar collisions. We conclude that local equilibrium is indeed a useful 
concept but that much effort is needed to assess its accuracy and 
domain of applicability. 


17428 (LBL—18742) Overview of the physics issues at 
the SSC. Hinchliffe, I. (Lawrence Berkeley Lab., CA 
(USA)). Nov 1984. Contract AC03-76SF00098. 44p. 
(CONF-8406198—39). NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. File Number DE85007074. 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

This report presents an overview of physics issues at the 
SSC. It discusses the progress made at the DPF Summer Study on 
the Design and Utilization of the SSC and emphasizes the impor- 
tant problems which remain. The discussion of the physics issues is 
divided into Standard Model, by which is meant the combination of 
QCD and the Weinberg-Salam model, and Non-Standard Physics, 
which includes supersymmetry, technicolor, new gauge bosons, 
compositeness and all the more or less speculative ideas in which 
theorists like to indulge. Then the work on identification of final 
states which contain W's, Z's or heavy quarks is discussed, and the 
impact of this work on some proposed signals for new physics is 
considered. Finally, some of the areas in which more work is re- 
quired are discussed. 110 references. (WHK) 


17429 (SLAC-PUB—3449) Experiments beyond the 
standard model. Perl, M.L. (Stanford Linear Accelerator 
Center, CA (USA)). Sep 1984. Contract AC03-76SF00515. 
38p. (CONF-8408142—1). NTIS, PC A03/MF AO1; 1; GPO 
Dep. File Number DE85005536. 

From 27. Scottish Universities summer school in physics; St. 
Andrews, UK (12 Aug 1984). 

This paper is based upon lectures in which I have described 
and explored the ways in which experimenters can try to find an- 
swers, or at least clues toward answers, to some of the fundamental 
questions of elementary particle physics. All of these experimental 
techniques and directions have been discussed fully in other papers, 
for example: searches for heavy charged leptons, tests of quantum 
chromodynamics, searches for Higgs particles, searches for parti- 
cles predicted by supersymmetric theories, searches for particles 





2379 / ERA-10/9 


predicted by technicolor theories, searches for proton decay, 
searches for neutrino oscillations, monopole searches, studies of low 
transfer momentum hadron physics at very high energies, and ele- 
mentary particle studies using cosmic rays. Each of these subjects 
requires several lectures by itself to do justice to the large amount 
of experimental work and theoretical thought which has been de- 
voted to these subjects. My approach in these tutorial lectures is to 
describe general ways to experiment beyond the standard model. I 
will use some of the topics listed to illustrate these general ways. 
Also, in these lectures I present some dreams and challenges about 
new techniques in experimental particle physics and accelerator 
technology, I call these Experimental Needs. 92 references. 


17430 (SLAC-PUB—3507) Standard electroweak interac- 
tions and Higgs bosons. Cox, B.; Gilman, F.J. (Fermi Na- 
tional Accelerator Lab., Batavia, IL (USA); Stanford Linear 
Accelerator Center, CA (USA)). 1984. Contract AC03- 
76SF00515. 7p. (CONF-8406198—38). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85006314. 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

In the standard model, only one basic component remains to 
be found: the Higgs boson. The specifics of Higgs boson produc- 
tion and detection, with decay to t anti t and a particular t quark 
mass range in mind, have not been examined in detail. As such, the 
working group on Standard Electroweak Interactions and Higgs 
Bosons at this meeting decided to concentrate on Higgs boson pro- 
duction and detection at SSC energies in the particular case where 
the Higgs mass is in the range so as to make t anti t quark-antiquark 
pairs the dominant decay mode. The study of this case, that of the 
so-called intermediate mass Higgs, had already been launched in the 
Berkeley PSSC Workshop on Electroweak Symmetry Breaking, 
and was continued and extended here. The problems of t quark jet 
identification and detection efficiency and the manner of rejection 
of background (especially from b quark jets) with realistic detectors 
then occupied much of the attention of the group. The subject of 
making precise measurements of parameters in the standard model 
at SSC energies is briefly examined. Then we delve into the Higgs 
sector, with an introduction to the neutral Higgs of the standard 
model together with its production cross-sections in various proc- 
esses and the corresponding potential backgrounds. A similar, 
though briefer, discussion for a charged Higgs boson (outside the 
Standard Model) follows. The heart of the work on identifying and 
reconstructing the t and then the Higgs boson in the face of back- 
grounds is discussed. The problems with semileptonic decays, low 
energy jet fragments, mass resolution, and b-t discrimination all 
come to the fore. We have tried to make a serious step here to- 
wards a realistic assessment of the problems entailed in pulling a 
signal out of the background, including a rough simulation of calo- 
rimeter-detector properties. 25 references. 


17431 Exact calculation of the lineshape and the scatter- 
ing operator for a model of a two-level atom interacting with 
a continuous spectrum of radiation. Davidson, R.; Kozak, 
J.J. (Department of Economics, Queen’s University, Kings- 
ton, Ontario K7L 3N6, Canada). Journal of Mathematical 
Physics (New York); 26: No. 3, 556-565(Mar 1985). 

In this paper we calculate exactly the lineshape for a model 
of an excited two-level atom in interaction with a continuous spec- 
trum of radiation for the problem of spontaneous emission. Specifi- 
cally, for the case of a d = 1 radiation field, we use the exact re- 
sults reported in our earlier work [J. Math. Phys. 14, 414, 423 
(1973)] for the probability rho(tau) of the atom’s being in the excit- 
ed state at time tau to obtain an analytic expression for the line- 
shape of the emitted radiation (i.e., the photon). We also calculate 
the lineshape using two Wigner—Weisskopf style approximations 
and the results, for a given choice of coupling function, are com- 
pared numerically with the profile generated using the exact solu- 
tion. These comparisons show convincingly the success with which 
these two approximations can be expected to reproduce the qualita- 
tive and quantitative features of the exact li for values of 
the coupling constant a ranging between 0.01 and 0.3. Finally, we 
calculate explicitly the scattering operator corresponding to the 
above spontaneous emission problem and work out exactly the 
probability of forward and backward scattering of a photon by the 
atom at and away from resonance. 
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17432 Photon and dilepton emission from the quark-gluon 
plasma: Some general considerations. McLerran, L.D.; Toi- 
mela, T. (Theory Group, MS-106, Fermilab P.O. Box 500, 
Batavia, Illinois 60510). Physical Review [Section] D: Particles 
and Fields; 31: No. 3, 545-563(1 Feb 1985). 

The emission rates for photons and dileptons from a quark- 
gluon plasma are related to the thermal expectation value of an 
electromagnetic current-current correlation function. This correla- 
tion function possesses an invariant-tensor decomposition with 
structure functions entirely analogous to W: and W2 of deep-inelas- 
tic scattering of leptons from hadronic targets. The thermal scaling 
properties of the appropriate structure functions for thermal emis- 
sion are derived. The thermal structure functions may be computed 
in a weak-coupling expansion at high plasma temperature. The rates 
for thermal emission are estimated, and for dileptons, using con- 
servative estimates of the plasma temperature, the thermal-emission 
process is argued to dominate over the Drell-Yan process for dilep- 
ton masses 600 MeV<M<1—2 GeV. We argue that higher tem- 
peratures are entirely possible within the context of the inside-out- 
side cascade model of matter formation, perhaps temperatures as 
high as 500—800 MeV. If these high temperatures are achieved, the 
maximum dilepton masses arising from thermal emission are argued 
to be 5 GeV. Pre-equilibrium emission might dominate over Drell- 
Yan emission at somewhat higher masses. Signals for thermal emis- 
sion are presented as the relative magnitude of invariant thermal 
structure functions, thermal scaling relations, and transverse mo- 
menta of thermal dilepton pairs which increase with and are pro- 
portional to the dilepton-pair mass. The transverse-mass spectrum is 
shown to be dN/dM?2dy d?q/sub perpendicular/proportionalM/sub 
perpendicular/ ~* and upon integrating over transverse momentum 
proportionalM~‘, for a high-temperature plasma. 


17433 Angular distributions in anomalous |* 1" y events. 
Chaichian, M.; Hayashi, M.; Yamagishi, K. (Department of 
High Energy Physics, University of Helsinki, Helsinki, Fin- 
land). Physical Review [Section] D: Particles and Fields; 31: 
No. 3, 539-544(1 Feb 1985). 

Among various models proposed so far, attempting to ex- 
plain the anomalous |*l~y events, four representative types of 
models, (I) Z°>S or P+y—l* 1" y, (II) Z°>Z/sub virt/° +y—1* 1- 
yy (anomalous-magnetic-moment interaction), (III) Z°—1-bar 1(+1 1- 
bar (—1* 1" y (excited lepton), and (IV) S or P—Z/sub virt/°+/y, 
are confronted with a test of the distribution in the angle between 
photon and one of the leptons. All these four models seem to fail to 
provide the explanation to the angular characteristics of the data. 
However, more statistics are needed to arrive at firm conclusions 
with regards to the mechanism of the events, including as well the 
bremsstrahlung contribution. 


17434 Spin dependence of the AN effective interaction. 
Millener, D.J.; Gal, A.; Dover, C.B.; Dalitz, R.H. (Brook- 
haven National Laboratory, Upton, New York 11973). Phys- 
ical Review [Section] C: Nuclear Physics; 31: No. 2, 499- 
509(Feb 1985). Contract AC02-76CH00016. 

A combination of theoretical estimates, based on a AN po- 
tential model and phenomenological analysis of hypernuclear data, 
is used to determine a set of four p/sub N/s/sub A/ two-body 
matrix elements which characterize the spin dependence of the AN 
interaction in the p shell. The central spin-spin and the A spin-orbit 
matrix elements are most strongly constrained by existing data. The 
spin dependence is weak in the sense that (core) x s/sub A/ doublet 
splittings are predicted to be of order 100 keV, except for the spe- 
cial case of /sub A/’Li where the central spin-spin interaction 
dominates and the ground state doublet splitting is likely to be of 
order 600 keV. Detailed consideration is given to those yy ray tran- 
sitions the observation of which would best serve to further con- 
strain the spin dependence of the AN interaction, particularly the 
tensor interaction. 


17435 Validity of chiral perturbation theory for K°-K-bar 
° mixing. Bijnens, J.; Sonoda, H.; Wise, M.B. (California In- 
stitute of Technology, Pasadena, California 91125). Physical 
Review Letters; 53: No. 25, 2367-2370(17 Dec 1984). Con- 
tract AC03-81ER40050;FG03-84ER40172. 
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Chiral perturbation theory relates the ‘AS’ = 2 matrix ele- 
ment <K-bar °(s-bard)/sub V-A/(s-bard)/sub V-A/’K°> to the 
‘AS’ = 1 matrix element <7* 7°'(s-bard)/sub V-A/(u-baru)/sub V- 
A/ +(s-baru)/sub V-A/(u-bard)/sub V-A/-(s-bard)/sub V/-A(G- 
bard)/sub V-A/’K* >. The latter matrix element is measured in 
K*—+1" 2° decay and the former matrix element is relevant for the 
predictions that the standard model makes for CP nonconservation 
in K°-K-bar ° mixing. In this paper the corrections of order m/sub 
K/‘Inm/sub K/? to lowest-order chiral perturbation theory (i.e., 
order m/sub K/*) for these matrix elements are computed. The 
correction is large for the ‘AS’ = 2 matrix element indicating a 
breakdown of chiral perturbation theory. 


- Clues to QCD dynamics from flavor dependence of 

nucleon spin-flip transitions. Lipkin, H.J. (Weizmann Insti- 
tute of Science, Rehovot, Israel; Fermi National Accelera- 
tor Laboratory, Batavia, Illinois 605 10; and Argonne Na- 
tional Laboratory, Argonne, Illinois 60439). Physical Review 
Letters; 53: No. 22, 2075-2077(26 Nov 1984). Contract W-31- 
109-ENG-38. 

It is much harder to flip the spin of a proton by flipping a d- 
quark spin than by flipping a u-quark spin. This gives very strong 
flavor dependence which can be used in tests of QCD models. For 
example, the ratio of the spin-flip transitions o(a~ p-—rho- p)/ 
o(2* p—rho* p) is predicted to be 1 if the mechanism is flavor-in- 
dependent gluon exchange, to be 16 if the mechanism is quark-anti- 
quark annihilation and pair creation, and to be (1/16) if the mecha- 
nism is quark exchange. 


17437 Polarized-photon structure function and asymme- 
try in photon photoproduction process. Xu, Z. (Department 
of Physics, Brown University, Providence, Rhode Island 
02912). Physical Review [Section] D: Particles and Fields; 30: 
No. 7, 1440-1446(1 Oct 1984). Contract AC02-76ER03130. 

The helicity difference of the photon structure function is 
discussed, using Altarelli-Parisi-type equations and the Nicolaidis 
technique. The spin asymmetry in the photon photoproduction 
yp—yX is then calculated. Also discussed are the contributions 
Originating from three kinds of subprocesses: Compton scattering, 
photon structure type, and fragmentation type. 


17438 Hadronic tau decay, pion radiative decay, and pion 
polarizability. Truong, T.N. (Centre de Physique Theorique 
de l’'Ecole Polytechnique, Plateau de Palaiseau, 91128 Palai- 
seau, Cedex, France and Stanford Linear Accelerator 
Center, Stanford University, Stanford, California 94305). 
Physical Review [Section] D: Particles and Fields; 30: No. 7 
1509-1512(1 Oct 1984). Contract AC03-76SF00515. 

Using conserved vector current and the first Weinberg sum 
rule, it is shown that the “missing” 10% of the hadronic tau decay 
could come from the axial-vector current. This implies for 7—evy 
decay, F/sub A/(0)/F/sub V/(0) = 0.50 +- 0.15, and a charged- 
pion polarizability a/sub 7/ = 5 x 10°“ cm*. 


17439 Twist-four effects on i asymmetry in polarized- 
electron—deuteron and sin?Z/sub W/. Fajfer, S.; 
Oakes, R.J. aan National Laboratory, Argonne, IIli- 
nois 60439 and Department of Physics and Astronomy, 
Northwestern University, Evanston, Illinois 60201). Physical 
Review [Section] D: Particles and Fields; 30: No. 7, 1585- 
1587(1 Oct 1984). 

The twist-four, spin-two quantum-chromodynamic correc- 
tions to the asymmetry parameter in polarized-electron—deuteron 
scattering and their effect in sin?@/sub W/ have been calculated 
using the operator-product expansion of the product of the weak 
and electromagnetic currents. The coefficients in the expansion 
were determined using perturbation-theory techniques, and the deu- 
teron matrix elements of the operators were evaluated using the 
MIT bag model. The higher-twist effects decrease the value of 
sin?@/sub W/, as determined from polarized-electron—deuteron 
rete oat: similar to the electroweak radiative corrections, but by 

than 1%. 
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17440 Wy production with W-boson and quark magnetic 
moments. Reid, J.; Samuel, M.A.; Laursen, M. (Department 
of Physics, Oklahoma State University, Stillwater, Oklaho- 
ma 74078) Physical Review [Section] D: Particles and Fields; 
30: No. 7, 1588-1589(1 Oct 1984). Contract AS05- 
76ERO0S074. 

The differential cross section for the process du-bar—--W~ y 
is computed with both arbitrary K for the W boson and arbitrary a 
for the quarks. We find that the radiation amplitude zeros occur 
only if both K = 1 and a = 0. 


17441 Test of supersymmetry in single-scalar-fermion 
decays of the Z° boson. Johnson, J.E.; Rudaz, S. (School of 
Physics and Astronomy, University of Minnesota, Minne- 
— Minnesota 55455). Physical Review [Section] D: Parti- 

cles and Fields; 30: No. 7, 1590-1593(1 Oct 1984). Contract 
AC02-82ER40051. 

Searching for the supersymmetric (scalar) partners of 
charged leptons and quarks at Z° factories will only be relatively 
easy in the favorable case of pair decay, when m/sub f/<M/sub 
Z//2. Using the scalar electron as an illustration, we calculate the 
rate for the decays Z°-+e*~e /sub 1,2/-* gamma-tilde, relevant to 
the a priori equally likely case of larger scalar lepton masses M/sub 
Z//2< or =m/sub 1/<M/sub Z/-m/sub gamma-tilde/. We con- 
clude that for photino masses under 10 Gev, scalar electrons (or 
other scalar leptons) of mass up to 55 GeV may be detected in such 
Z° decays. We also comment on single-scalar-quark decays of the 
Z°, with the emission of either a photino or a gluino. 


17442 Supercollider physics. Eichten, E.; Hinchliffe, I; 
Lane, K.; Quigg, C. (Fermi National Accelerator Laborato- 
ry, P.O. Box 500, Batavia, Illinois 60510). Reviews of Modern 
Physics; 56: No. 4, 579-708(Oct 1984). Contract AC03- 
76SF00098;A C02-76ERO1545. 

Eichten et al. summarize the motivation for exploring the 1- 
TeV ( = 101 eV) energy scale in elementary particle interactions 
and explore the capabilities of proton-(anti)proton colliders with 
beam energies between 1 and 50 TeV. The authors calculate the 
production rates and characteristics for a number of conventional 
processes, and discuss their intrinsic physics interest as well as their 
role as backgrounds to more exotic phenomena. The authors 
review the theoretical motivation and expected signatures for sever- 
al new phenomena which may occur on the 1-TeV scale. Their re- 
sults provide a reference point for the choice of machine param- 
eters and for experiment design. 


17443 Inelasticity distribution and its implications for 
many particle production processes. Fowler, G.N. (Marburg 
Univ. (Germany, F.R.). Fachbereich Physik, Exeter Univ. 
(UK). Dept. of Physics); Friedlaender, E.M. (Lawrence 
Berkeley Lab., CA (USA)); Pluemer, M.; Weiner, R.M. 
(Marburg Univ. (Germany, F.R.). Fachbereich Physik). 
i. Letters, [Section] B; 145: No. 5/6, 407-410(27 Sep 

The inelasticity distribution is shown to affect in a decisive 
manner many particle production processes determining the corre- 
lation between transverse momenta and multiplicities. The effects 
on the energy dependence of <psub(T)> and the multiplicity dis- 
tributions are also studied. 


17444 Xi(2220) puzzle. Pakvasa, S.; Tuan, S.F. (Hawaii 
Univ., Honolulu (USA). Dept. of Physics and Astronomy); 
Suzuki, M. (California Univ., Berkeley (USA). Dept. of 
Physics; Lawrence Berkeley Lab., CA (USA)). Physics Let- 
ters, [Section] B; 145: No. 1/2, 135-138(13 Sep 1984). 

Among the different interpretations of the newly found xi 
(2220), we explore, with special emphasis on its narrow width, the 
following two options: (a) xi (2220) is the Regge recurrence of the 
f(1515) with Jsup(PC) = 4** and (b) xi (2220) is an S-wave (santi 
ssanti s) multi-quark resonance (or bound state) with probable 
Jsup(PC) = 0**. The interpretation as a Regge recurrence encoun- 
ters difficulties, in contrast to the multi-quark interpretation. Possi- 
ble experimental tests of the multi-quark resonance hypothesis are 
suggested. 
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17445 Constraints on squark masses from CERN p anti p 
collider data. Barger, V.; Hagiwara, K. (Wisconsin Univ., 
Madison (USA). Dept. of Physics); Keung, W.Y. (Brookha- 
ven National Lab., U; ton, NY (USA). Physics Dept.). Phys- 
ics Letters, [Section] ; 145: No. 1/2, 147-150(13 Sep 1984). 

If the gluino is heavier than the squark and the photino mass 
is negligible, produced squark decay via q tilde -> y tilde. Taking 
missing-psub(T) events observed in the UA1 experiment as an 
upper limit due to this source, a squark mass bound of m q tilde > 
or approx. 40 GeV for m g tilde = 2 m q tilde is placed. The possi- 
bility that the observed events could be of this origin is also ad- 
dressed. 


17446 One-gluon-exchange and the short-range part of 


the pion-nucleon and pion-pion interaction. Holinde, K.; 
Johnson, M.B. 
Physics Letters, 
1984). 


Alamos National Lab., NM (USA)). 
Section] B; 144: No. 3/4, 163-168(30 Aug 


We determine, in a Born-Oppenheimer cluster calculation, 
the short-range part of the 7N and 77 interaction provided by the 
one-gluon-exchange mechanism. Using standard quark-gluon poten- 
tials, we find a sizable repulsive contribution which is nearly isospin 
independent. 


17447 MAXWEL; Exact photon cross-section processor 
for relativistic Maxwellian electrons. Lathrop, B.L.; Wienke, 
B.R. (Los Alamos National Lab., NM (USA). Computing 
Div.). Computer Physics Communications; 32: No. 3, 309- 
315(Jun 1984). 

A four-dimensional, nested numerical integration of the 
Compton cross section folded over a relativistic Maxwellian elec- 
tron background is treated by adaptive quadrature techniques. Vari- 
ous forms in the low energy, high and low temperature limits are 
recovered. Computed cross sections are of interest for discrete or- 
dinates and Monte Carlo radiation transport applications in many 
areas of physics and engineering. 


6453 Particle Invariance Principles And Symmetries 


REFER ALSO TO CITATION(S) 17456 


17448 Lifting scalar-quark and -lepton masses with side- 
ways U(1). II. McCabe, J.F.; Wada, W.W. (Department of 
Physics, The Ohio State University, Columbus, Ohio 
43210). Physical Review [Section] D: Particles and Fields; 31: 
No. 1, 185-191(1 Jan 1985). Contract AC02-76ER01545. 

We investigate the phenomenological consequences of a su- 
persymmetric model with a gauged O’Raifeartaigh sector on scalar- 
partner masses. The model has the gauge symmetry SU(5) x U(1). 
We find that this form of spontaneous supersymmetry (SUSY) 
breaking leads to large scalar-partner masses through one-loop 
graphs without changing quark and lepton masses from tree values, 
and without breaking SU(5) symmetries by the scalar-partner 
sector. To calculate the scalar-partner masses we extend previous 
work on supergraph techniques to include cases when SUSY is 
broken at tree level. We are able to sum exactly the corrections to 
unbroken propagators with the aid of a supersymmetric version of 
tree-level Dyson equations. We show how the same ideas can be 
implemented in a SU(5) gauge model where the normal Higgs 
bosons give large masses radiatively to the scalar quarks and lep- 
tons. 


17449 Parity from diquarks. Chew, G.F.; 
Poenaru, V. (Lawrence Berkeley Laboratory, University of 
California, Berkeley, California 94720). Physical Review [Sec- 
tion] D: Particles and Fields; 30: No. 7, 1579-1584(1 Oct 
1984). Contract AC03-76SF00098. 

The “diquark” constituents of elementary hadrons in topo- 
logical particle theory are shown to be a source of parity asymme- 
try. Electroweak-boson coupling to diquarks is unsymmetrical be- 
cause of the junction-line end within each diquark. Also a conse- 
quence of the junction line is a relation between electric charge and 
topological “color” similar to that proposed by Han and Nambu for 
standard color. 


6454 Field Theory 


'ER ALSO TO CITATION(S) 16931, 17350, 17421, 17425, 17432, 17436, 
14a 17558, 17562, 17571 


17450 (DOE/ER/03992—575) Stability of solutions of 
Yang-Mills equations with axially static external 
sources, Sarkar, U. (Texas Univ., Austin (USA). Center for 
Particle Theory) Dec 1984. Contract AS05-76ER03992. 
Ro =, PC A02/MF A01; GPO Dep. File Number 


Axially symmetric solutions of the SU(2) Yang-Mills equa- 
tions with static external sources are discussed. It is pointed out 
that for the axially symmetric ansatz the Coulomb solution is 
always unstable. The third branch of the new Coulomb solution 
presented in a recent paper, emanating from the bifurcation point, is 
shown to have no physical implication for the understanding of the 
stability of the Coulomb solutions in nonabelian gauge theories. 6 
references. 


17451 (DOE/ER/40039—10) Searching for magnetic 
monopoles using large area ionization detectors. Shepko, 
M.J.; Webb, R.C. (Texas A A and M Univ., College Station 
(USA). Dept. of Physics). 1984. Contract AS05-81ER40039. 
3p. (CONF-8410222—7). NTIS, PC A02/MF AOI; 1; GPO 
Dep. File Number DE85006844. 

From American Physical Society meeting; Santa Fe, NM, 
USA (31 Oct 1984). 

Predictions of current Grand Unified Theories (GUT’s) re- 
quire the existence of massive (10'* GeV/c?) magnetic monopoles 
at some level. Stringent limits on the flux of these particles may be 
obtained from various cosmological and astrophysical arguments. 
Theoretical predictions limiting monopole abundance based on sur- 
vival of the galactic magnetic field place an upper bound of xi =~ 
10-*cm~?sr~4s~? on the allowed monopole flux. Similarly, magnet- 
ic monopoles are expected to be accelerated along galactic field 
lines to velocities on the order of B = 10™* 


17452 Spectral flow and the anomalous production of fer- 
mions in odd number of dimensions, Niemi, A.J.; Semenoff, 
G.W. (The Institute for Advanced Study, Princeton, New 
Jersey 08540). Physical Review Letters; 54: No. 9, 873-876(4 
Mar 1985). Contract AC02-76ER02220. 

The relationship between instantons and the index-theory 
analysis of anomalies is examined in odd-dimensional gauge theo- 
ries. Consistency of the anomalous production of fermions associat- 
ed with nontrivial spectral flows of Dirac Hamiltonians and the ab- 
sence of odd-dimensional anomalies in continuous symmetries is 
clarified. A new structure of three-dimensional matter is suggested. 


17453 Anti-self-dual Coulomb field in Minkowski space- 
time. Porter, J.R. (Department of Mathematics and Statis- 
tics, University of Pittsburgh, Pittsburgh, Pennsylvania 
15260). Journal of Mathematical Physics (New York); 26: No. 
3, 428-430(Mar 1985). 

The twistor encoding of the anti-self-dual Coulomb field is 
given in terms of the space-time connections pulled back to I* and 
to I-. This description differs considerably from that of the twistor 
encoding of transverse or radiation fields, which have been the 
only fields studied in this fashion to date. A twisted structure re- 
sults on I* and a topologically incomputable one on I~ and these 
are identified modulo the null lines intersecting the source world- 
line. 


17454 Twistor encoding of Lienard—Wiechert fields in 
Minkowski space-time. Porter, J.R. (Department of Mathe- 
matics and Statistics, University of Pittsburgh, Pittsburgh, 
Pennsylvania 15260). Journal of Mathematical Physics (New 
York); 26: No. 3, 431-433(Mar 1985). 

The twistor encoding of the anti-self-dual Lienard—Wie- 
chert field on Minkowski space-time yields a considerably richer 
structure than that of the Coulomb field encoding due to the pres- 
ence of a nonzero radiation field. The combination of advanced and 
retarded transverse fields together with the longitudinal field and 
the individual aspects of these fields provides this structure. Higher- 
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order longitudinal moments can be incorporated so that general 
longitudinal fields can be given a twistor description. 


17455 Relation between the spin and the size of a skyr- 
mion. Niemi, A.J. (The Institute for Advanced Study, 
Princeton, New Jersey 08540). Physical Review Letters; 54: 
No. 7, 631-634(18 Feb 1985). Contract AC02-76ER02220. 

A variant of the conventional Skyrme model is investigated. 
At the tree level the Wess-Zumino action is absent but elementary 
fermions (quarks) are present. The Wess-Zumino action is generat- 
ed by integration over the fermions and it depends nontrivially on 
the fermion masses. Consequently large skyrmions have a baryon 
number and a half-integer spin, while small skyrmions have no 
baryon number and an integer spin. 


17456 Finite-temperature deconfinement and chiral-sym- 
metry restoration at strong coupling. Gocksch, A.; Ogilvie, 
M. (Department of Physics, Brookhaven National Laborato- 
ry, Upton, New York 11973). Physical Review [Section] D: 
Particles and Fields; 31: No. 4, 877-884(15 Feb 1985). 

We derive from a d-dimensional lattice gauge theory at finite 
temperature a (d-1)-dimensional effective action in which the dy- 
namical variables are Wilson lines and meson and baryon fields. 
Analysis of this model shows a first-order deconfinement transition 
for all values of the bare quark mass, and a second-order chiral 
transition at a higher temperature for zero bare quark mass. Rea- 
sonable values for the two transitions and the hadronic mass spec- 
trum are obtained. 


17457 Nonperturbative effects in equilibrium finite-tem- 

scalar field theory. Aoyama, H.; Quinn, H.R. (Stan- 
ford Linear Accelerator Center, Stanford University, Stan- 
ford, California 94305). Physical Review [Section] D: Particles 
and Fields; 31: No. 4, 885-899(15 Feb 1985). Contract AC03- 
76SF00515. 

The effects of nonperturbative configurations at finite tem- 
perature are investigated for a real scalar field theory that exhibits a 
spontaneous symmetry breaking at zero temperature. In 1+1 di- 
mensions we find a zero-temperature phase transition due to kink- 
antikink pairs. In 3+1 dimensions we calculate the contribution of 
bubbles that have an interior region of different vacuum in the 
equi- librium finite-temperature theory. We find that the energy 
cost of bubble surfaces makes their effects negligible at temperature 
below the perturbatively calculated phase-transition temperature. 
We discuss the interpretation of these results. 


17458 Heavy flavors in jets from perturbative QCD. 
Barger, V.; Phillips, R.J.N. (Physics Department, University 


of Wisconsin, Madison, Wisconsin 53706). Physical Review 
oo i D: Particles and Fields; 31: No. 1, 215-218(1 Jan 

We evaluate the charm and b-flavor content of high-p/sub 
T/ jets in pp-bar collisions at Vs = 540 GeV, on the basis of per- 
turbative QCD through order a/sub s/ *. The resulting charm frac- 
tion is of order 5% for jets with ‘eta’< or =1 and 10<p/sub T/ 
<50 GeV, in agreement with estimates based on evolution equa- 
tions for structure and fragmentation functions, indicating that the 
much larger value found in a recent experiment by the UAI1 col- 
laboration requires a nonperturbative origin. 


17459 Solvable analog of quantum chromodynamics. 
Shankar, R. (Department of Physics, Yale University, New 
Haven, Connecticut 06511). Physical Review Letters; 53: No. 
25, 2363-2366(17 Dec 1984). Contract AC02-76ER03075. 

A two-dimensional gauge theory which can be coupled to 
massless fermions is considered. All the features expected in four- 
dimensional Yang-Mills theory and quantum chromodynamics are 
found: asymptotic freedom, confinement, and dynamical mass gen- 
eration. These effects (including the nonperturbative ones) are com- 
puted explicitly and exactly. 


17460 Charges of massless particles. Lopuszanski, J.T. 
(Institute for Theoretical Physics, State University of New 
York at Stony Brook, Stony Brook, New York 11794). 
Journal of Mathematical Physics (New York); 25: No. 12, 
3503-3509(Dec 1984). 


ERA-10/9 / 2382 


We are concerned with the theorem of Weinberg and Witten 
stating that a massless particle of helicity ‘h’> 1/2 cannot be a car- 
rier of a charge of an internal symmetry induced by a Lorentz co- 
variant current and that for a massless field theory of ‘h’>1 a Lo- 
rentz covariant energy momentum tensor cannot be constructed. 
We complete the proof of the theorem, as that given by Weinberg 
and Witten it is inconclusive. We suggest how to evade the difficul- 
ties which arise as a consequence of this theorem. 


17461 Bardeen-Moshe-Bander fixed point and the ultra- 
violet triviality of (phiarrow *)s°. David, F.; Kessler, D.A.; 
Neuberger, H. (The Institute for Advanced Study, Prince- 
ton, New Jersey 08540). Physical Review Letters; 53: No. 22, 
2071-2074(26 Nov 1984). Contract AC02-76ER02220. 

The three-dimensional (phiarrow *)*° theory is studied at 
large N. A complete mapping of the phase diagram and a detailed 
analysis of the renormalization-group flows is given. The recently 
found uv fixed point of Bardeen, Moshe, and Bander is investigated 
and it is pointed out that its characteristics seem to be somewhat 
nongeneric and might disappear at finite N. Our analysis is restrict- 
ed to infinite N and hence no definitive conclusions are yet possi- 
ble. 


17462 Force between static charges and universality in 
lattice QCD. Barkai, D.; Moriarty, K.J.M.; Rebbie, C. (Col- 
orado State Univ., Fort Collins). Physical Review [Section] D: 
Particles and Fields; 30: No. 10, 2201-2211(15 Nov 1984). 
Contract AC02-76CH00016. 

The authors present Monte Carlo results for the force be- 
tween static quarks on a large (16° x 32) lattice and with high statis- 
tics, obtained by using an action which combines terms in the fun- 
damental and adjoint representations of SU(3). They discuss univer- 
sality with respect to the choice of the action, which appears to be 
well verified, and propose a phenomenological formula for the 
force as a function of separation. 


17463 Search for proton decay. Marshak, M.L. (Tate 
Laboratory of Physics, University of Minnesota, Minneapo- 
lis, Minnesota 55455). Physics Teacher; 22: No. 8, 498- 
503(Nov 1984). Contract AC02-83ER40105. 

A brief review is given of grand unified theories predictions 
of proton decay. Cosmological implications are considered. The 
techniques currently being used to look for proton decay are sum- 
marized. 


17464 Evaluating fermion determinants through the chiral 
anomaly. Nepomechie, R.I. (Department of Physics, Bran- 
deis University, Waltham, Massachusetts 02254). Annals of 
Physics (New York); 158: No. 1, 67-77(Nov 1984). Contract 
AC02-76ER03230. 

A class of fermion operators whose determinants can be cal- 
culated exactly has recently been noted. We observe that typically 
such operators can be chirally rotated into the free Dirac operator; 
hence, their determinants are given by the chiral anomaly. Four-di- 
mensional fermion determinants of this type are computed: the ap- 
pearance of the Wess-Zumino anomaly term is noted. 


17465 Non-Abelian isometries of multidmensional uni- 
verses. Mansouri, F.; Witten, L. (Department of Physics, 
University of Cincinnati, Cincinnati, Ohio 45221-0011). 
Foundations of Physics; 14: No. 11, 1095-1120(Nov 1984). 
Contract AC02-76ER02978. 

A field theory on a (d+n)-dimensional manifold in the pres- 
ence of an n-dimensional isometry group spanning n-dimensional 
orbit spaces may be reduced to a field theory on a d-dimensional 
manifold. The field content of such reduced theories is completely 
worked out when the isometries may be non-Abelian and the result- 
ant space may have torsion. The equations of motion of the dimen- 
sionally reduced theory are obtained directly from the higher-di- 
mensional theory. The reduced theory is given in terms of the 
metric tensor, a set of scalar fields, and a set of antisymmetric 
tensor fields. 
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17466 New gauge theory without an elementary photon. 
Hagen, C.R. (Department of Physics and Astronomy, Uni- 
versity of Rochester, Rochester, New York 14627). Annals 
of Physics (New York); 157: No. 2, 342-359(15 Oct 1984). 

A gauge theory is formulated in two spatial dimensions dif- 
ferent from all gauge theories previously known. Unlike quantum 
electrodynamics in such a space there does not exist an elementary 
photon in the model, even though a bound state having appropriate 
quantum numbers can be induced for weak coupling to a spinor 
field. Particularly noteworthy is the fact that despite the demon- 
strated covariance of the theory, there is no anomaly (i.e., noncan- 
onical) term in the spatial transformation of the charge bearing 
field. 


17467 Effective potential in extended supersymmetric 
non-linear sigma models. Jourjine, A.N. (Center for i 
ical Physics, Laboratory for Nuclear Science and De 

ment of Physics, Massachusetts Institute of Techno ogy, 
Cambridge, Massachusetts 02139). Annals of Physics (New 
York); 157: No. 2, 489-511(15 Oct 1984). 

It is proved that for a certain class of off-shell formulations 
the effective potential is either renormalization, or extended super- 
symmetry is broken by the effects of renormalization. Examples of 
the latter are given and possibilities for the former are discussed. 
Explicit two loop calculations support the general results. 


17468 sin? /sub W/, a/sub s/, and the proton lifetime 
in SU(8) multigenerational grand unification. Koo Yun, S. 
(Center for Theoretical Physics, Massachusetts Institute of 
Technology, Cambridge, Massachusetts 02139 and Depart- 


ment of Physics, Saginaw Valley State College, University 


Center, Michigan 48710). Physical Review [Section] D: Parti- 
cles and Fields; 30: No. 7, 1598-1600(1 Oct 1984). Contract 


AC02-76ER03069. 

In the SU(8) theory of multigenerational grand unification in 
which fermions are assigned to 8/sub L/+28/sub L/+56/sub L/ 
representations, sin?@/sub W/(M/sub W/) and a/sub s/(M/sub W/ 
) are derived from the renormalization-group equation. The SU(8) 
symmetry breaks into the generation group SU(3)/sup G/ and the 
family group SU(5)/sup F/, and further breaks in steps, SU(8)—M- 
italic/sub A/ SU(3)/sup G/ x SU(5)/sup F/ x U'(1)/sub C/—> 
M>XSU(3)/sup G/ x SU(3)/sup C/ x SU (2) x U(1)/sub B/ x 
U(1)/sub C//sup prime/ —M.-italic/sub g/SU(3)/sup C/ x SU(2) x 
U(1)/sub B/ —M.-italic/sub W/SU(3)/sup C/ x U(1)/sub E/. If the 
colored Higgs particles are superheavy, the mass (M/sub X/) of the 
superheavy boson (X) in this model is predicted to be M/sub X/ = 
M/sub A/ = 1.6—20 times that in the standard SU(5) model, and 
the mass of the generation boson M/sub r/<2 x 10%/TeV, for 
sin?0/sub W/(M/sub W/) = 0.229 +- 0.009 and a/sub s/(M/sub 
W/) = 0.135 +- 30%. The lifetime (tau/sub p/) for proton decay 
is longer by a factor of 7 to (2 x 10° than that in the SU(5) model. 


17469 Casimir energy of a scalar field with a space-de- 
pendent mass distribution. Aoyama, H. (Stanford Linear Ac- 
celerator Center, CA (USA)). Nuclear Physics [Section] B; 
244: No. 2, 392-408(1 Oct 1984). 

The Casimir energy is evaluated for a free scalar field that 
has a mass term m? (x), depending on one space coordinate x1. The 
formalism for evaluating the Casimir energy is developed for the 
case of m*(x:) finite everywhere in d-dimensional space-time. The 
case with m?(x:)=mo?theta((1/2)L-vertical strokex:vertical 
stroke) -+ msub(infinite)*theta(vertical strokex: vertical stroke(-1/2)L) 
is explicitly evaluated for any value of mo and msub(infinite) with- 
out any approximation. The result consists of volume energy terms, 
a surface term, and a non-leading term. Most of the UV diver- 
gences are in the volume energy terms and renormalize the cou- 
pling constants of the underlying theory. The surface energy term 
is finite for d< =4 and divergent for d>=5 due to the boundaries 
being sharp. A closed finite expression is obtained for the non-lead- 
ing term. Our results are shown to reproduce the known Casimir 
energies for the limiting cases, mo-> infinite and msub(infinite)-> in- 
finite. 
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17470 Consistent and covariant anomalies in gauge and 
gravitational theories. Bardeen, W.A. (Fermi National Ac- 
celerator Lab., Batavia, IL oo, Zumino, B. (Lawrence 
Berkeley Lab., CA (USA); California Univ., Berkeley 
(USA). Dept. of Physics). Nuclear Physics [Section] B; 244: 
No. 2, 421-453(1 Oct 1984). 

The gauge structure of anomalies and the related currents is 
analyzed in detail. We construct the covariant forms for both the 
currents and the anomalies for general gauge theories in even-di- 
mensional space-time. The results are then extended to determine 
the structure of gravitational anomalies. These can always be inter- 
preted as anomalies for local Lorentz transformations. 


17471 Weak coupling analysis of the finite-temperature 
twisted Eguchi-Kawai model. Gocksch, A. (Brookhaven Na- 
tional Lab., Upton, NY (USA). Physics Dept.); Neri, F. 
(Maryland Univ., College Park (USA). Center for Theoreti- 
cal Physics); Rossi, P . (New York Univ., NY (USA). Dept. 
of Physics). Nuclear Physics [Section] B: 244: No. 2, 492- 
498(1 Oct 1984). 

We show that with a suitable twist the finite-temperature 
twisted Eguchi-Kawai model reproduces the planar perturbation 
expansion of the full Wilson theory in the weak coupling sector. 


17472 Gauge covariant formulation of symmetric-space 
fields. Chau, L.L. (Brookhaven National Lab., Upton, NY 
(USA). Physics Dept.); Hou, B.Y. (State Univ. of New 
York, Stony Brook ee Inst. for Theoretical Physics). 
Plaaics Letters, [Section] B; 145: No. 5/6, 347-352(27 Sep 
For fields taking value in the symmetric space G/H, we give 
a general G gauge covariant formulation, and explicit vertical and 
horizontal decomposition of the Cartan-Maurer relation in arbitrary 
gauges. From such explicit construction we show that a ‘zero’- 
gauge can be chosen for all symmetric-space fields so that the 
Cartan-Maurer conditions are automatically satisfied and the equa- 
tions of motion become the only equations for the fields N(x), with 
N?(x)=1, Tr N(x) given. Explicit symmetric-space formulations for 
the principal chiral fields, and for the self-dual Yang-Mills field are 
given. Our formulation can easily be adapted to the corresponding 
supersymmetric fields. 


17473 SU(infinite) gauge theories on asymmetric lattices. 
Das, S.R. (Fermi National Accelerator Lab., Batavia, IL 
Gm Kogut, J.B. (Illinois Univ., Urbana (USA). Dept. of 
Physics). Physics Letters, [Section] B; 145: No. 5/6, 375- 
380(27 Sep 1984). 

We study SU(infinite) gauge theory on an asymmetric lattice 
using a generalisation of the twisted Eguchi-Kawai model. We 
show that it is possible to remove the large-N bulk transition by 
choosing a sufficiently asymmetric lattice and hence to study the 
physical deconfinement transition without being affected by the 
former. Results for N=16 indicate a strong first order deconfine- 
ment transition. 


17474 O(18) revived: Splitting the spinor. Bagger, J. 
(Stanford Linear Accelerator Center, CA (USA)); Dimo- 
poulos, S. (Stanford Univ., CA (USA). Dept. of Physics). 
Nuclear Physics [Section] B; 244: No. 1, F47-261(24 Sep 
1984). 

We propose an O(18) theory which is perturbatively unifia- 
ble and which accounts for the absence of right-handed families in 
the low-energy world. The theory predicts a fourth left-handed 
family as well as four right-handed families at energies near the 
weak scale. It also implies the existence of eight light neutrinos, all 
of which contribute to the width of the Z° Cosmological argu- 
ments suggest that four of these neutrinos should have masses be- 
tween 2 and 35 GeV, and that the other four should be much light- 
er. They also suggest the existence of a doubly charged scalar 
phi** and a singly charged scalar phi*. Dramatic signatures include 
the production of four right-handed charged leptons and eight 
right-handed quarks, Z°->v'sub(R) + anti v’sub(R)- 
>vsub(R)y+anti vsub(R)y, and e* e~ ->phi** + phi-~. The lightest 
right-handed charged quark should be surprisingly long-lived 
(tau> = 10? sec) for a particle of mass approx.= 100 GeV. 


e 
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17475 Proton lifetime in orthogonal theories of family 
unification. , J.; Masso, E. (Stanford Linear Acceler- 
(USA)); Dimopoulos, S. (Stanford Univ., 
CA WU t. of Physics). Physics Letters, [Section] B; 
145: No. 3/4, 211-215(20 Sep 1984). 

We compute the proton lifetime in recently proposed or- 
thogonal theories of family unification. For Aanti Manti S = 100 
MeV, we find a partial lifetime tau(p -> e* 3°) of 5.9 x 10sup(31+- 
1) yr, where the error in the exponent comes from uncertainties in 
the hadronic wave function. Important decay products include 
electrons, neutrinos and non-strange mesons. 


17476 Absence of phase transition in QCD with massless 
quarks. Fischler, M. (Fermi National Accelerator Lab., Ba- 
tavia, IL (USA). Advanced Computer Project); Roskies, R. 
(Pittsburgh Univ., PA (USA). Dept. of Physics and Astron- 
omy). Physics Letters, [Section] B; 145: No. 1/2, 99-102(13 
Sep 1984). 

SU(3) lattice gauge theory with four flavors of massless 
Susskind fermions is studied on a small (4*) lattice. The fermion de- 
terminant is treated in an exact manner. It is observed that the 
phase transition which is seen in the pure gauge theory on that lat- 
tice disappears when the fermionic determinant is included in the 
action. 


ator Center, 


17477 Dimensional reduction example with three families 
of low mass fermions. Chapline, G. (Lawrence Livermore 
National Lab., CA (USA); Lawrence Berkeley Lab., CA 
SA)); Grossman, B. (Rockefeller Univ., New York 
SA)). Physics Letters, [Section] B; 144: No. 3/4, 231-234(30 
Aug 1984). 

We show that dimensional reduction of a supersymmetric Ee 
Yang-Mills theory in ten dimensions can lead to a flavor-chiral 
SU(5)xSU(3)xU(1) Yang-Mills-Higgs theory in four dimensions 
where three anti 5+ 10 fermion families are massless in the absence 
of representation mixing. When representation mixing is taken into 
account only the u-quarks can acquire a mass comparable to the W- 
mass. 


17478 Topology in strong coupling. Seiberg, N. (Inst. for 
Advanced Study, Princeton, NJ). Physical Review Letters; 
53: No. 7, 637-640(13 Aug 1984). Contract AC02- 
76ERO2220. 

The lattice CP/sup N-1/ model at nonzero Theta is analyzed 
by a strong-coupling expansion. At Theta = 7, CP is spontaneous- 
ly broken and the theory ceases to confine. The Theta dependence 
of several quantities is computed and the correlation length is 
shown to increase with Theta. Most of the results apply not only to 
the CP/sup N-1/ model (for all values of N) but to other two-di- 
mensional nonlinear o models as well. 


6455 Scattering Theory 


17479 Three-dimensional inverse scattering: High-fre- 

quency analysis of Newton's Marchenko equation. Cheney, 
M: Re Rose, J.H. (Department of Mathematics, Stanford Uni- 
versity, Stanford, California 94305). Journal of Mathematical 
Physics (New York); 26: No. 3, 436-439(Mar 1985). 

We obtain a high-frequency asymptotic expansion of 
Newton's Marchenko equation for three-dimensional inverse scat- 
tering. We find that the inhomogeneous term contains the same 
high-frequency information as does the Born approximation. We 
show that recovery of the potential via Newton's Marchenko equa- 
tion plus the “miracle” depends on low-frequency information. 
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17480 (LA—10097-PR) Physics Division annual progress 
report, January 1-December 31, 1983. Trela, W.J. (comp.). 
(Los Alamos National Lab., NM (USA)). Dec 1984. Con- 
tract W-7405-ENG-36. 97p. NTIS, PC A05/MF AOI; 1; 
GPO Dep. File Number DE85007383. 

The Physics Division is organized into three major research 
areas: Weapons Physics, Inertial Fusion Physics, and Basic Re- 
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search. In Weapons Physics, new strategic defensive research initia- 
tives were developed in response to President Reagan's speech in 
May 1983. Significant advances have been made in high-speed diag- 
nostics including electro-optic technique, fiber-optic systems, and 
imaging. In Inertial Fusion, the 40-kJ Antares CO: laser facility 
was completed, and the 1- by 1- by 2-m-long large-aperture module 
amplifier (LAM) was constructed and operated. In Basic Research, 
our main emphasis was on development of the Weapons Neutron 
Research (WNR) facility as a world-class pulsed neutron research 
facility 
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REFER ALSO TO CITATION(S) 16361 


17481 (DOE/ER/04936—10) Nuclear spectroscopic stud- 
ies. Progress report, June 1, 1984-May 31, 1985. Bingham, 
C.R.; Guidry, M.W.; Riedinger, L.L. (Tennessee Univ., 
Knoxville (USA). Dept. of Physics and Astronomy). 1 Feb 
1985. Contract AS05-76ER04936. 107p. NTIS, PC A06/MF 
A01; 1; GPO Dep. File Number DE85006894. 

During this report period we have led several experiments at 
HHIRF, two at McMaster University Tandem Laboratory, and 
plan follow-up experiments to those reported in last years report at 
the Nuclear Structure Facility at Daresbury, England. Significant 
advances have been made in the (1) study of the low-energy prop- 
erties of nuclei far from stability, (2) use of the Spin Spectrometer 
and internal avalanche detectors to sort out greater details of direct 
reactions between heavy ions, and (3) understanding the structure 
of deformed and transitional nuclei at high angular momentum and 
feeding patterns of the high-spin yrast levels. Theoretical work in- 
cluded application of the cranked shell model to understanding 
structure at high angular momentum, description of the general fea- 
tures of spectra observed for single-nucleon transfer between heavy 
ions, and application of Dynamical Symmetries in a fermion space 
to deduce a general description of nuclear structure over a broad 
range of states and behavior. Details are given. 


17482 (DOE/ER/40159—72) Recent developments in the 
study of nuclei far from stability. Zganjar, E.F. (Louisiana 
State Univ., Baton Rouge (USA)). 1984. Contract FG0S5- 
84ER40159. 20p. (CONF-8403112—8). NTIS, PC A02/MF 
AO0l; 1; GPO Dep. File Number DE85006695. 

From International symposium on nuclear spectroscopy and 
nuclear interactions; Osaka, Japan (21 Mar 1984). 

Recent advances in accelerators and experimental techniques 
have led to an enormous increase in the ability of scientists to syn- 
thesize and study new isotopes, particularly isotopes far from stabil- 
ity. Some of the recent results on nuclei far from stability which 
fall into the categories of new decay modes, shell closure away 
from stability, deformation and reinforcing shell gaps, and intruder 
states and shape coexistence are reviewed. 102 references. 


17483 Recent references May through August 1984, Ra- 
mavataram, S. (Brookhaven National Laboratory, Upton, 
New York 11973, USA). Nuclear Data Sheets; 42: No. 1, 1- 
110(@May 1984). Contract AC02-76CH00016. 

References and a reaction index are given for all literature 
received by the National Nuclear Data Center or assigned key 
numbers between May and August 1984. (AIP) 
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17484 Measurements of the spin-rotation parameters for 
parro wd elastic scattering at 496, 647, and 800 
MeV. Tsu-hsun, S.; Bonner, B.E.; McNaughton, M.W.; 
Ohnuma, H.; van Dyck, O.B.; Weston, G.S.; Aas, B.; Bles- 
: » M.; Igo, G.5.; Cremans, jaa Hollas, 
_* K. H.; Riley, P. J; Rodebaugh, R. F.; Xu, 
S.; Turpin, S.E. (Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Physical Review [Section] C: 
Nuclear Physics; 31: No. 2, 515-525(Feb 1985). 

The spin-rotation parameters D/sub N/N, D/sub S/S, D/ 
sub L/S, D/sub S/L, and D/sub L/L; induced polarization P; and 
vector analyzing power A at 496 and 647 MeV and D/sub S/L and 
D/sub L/L at 800 MeV for p-d elastic scattering have been meas- 
ured using a polarized proton beam. This work represents the first 
measurement of the final state L component parameters D/sub S/L 
and D/sub L/L for p-d elastic scattering. Comparison with the 
noneikonal multiple scattering theory reveals large discrepancies 
between the data and current theory at 800 and 650 MeV but fairly 
good agreement is seen at 500 MeV. The data also provide for a 
test of time-reversal invariance. 
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17485 (AD-A—147560/7/XAB) Pion inelastic scattering 
to the first three excited states of lithium-6. Doctor's thesis. 
Kiziah, R.R. (Air Force Inst. of Tech., Wright-Patterson 
— OH (USA)). Dec 1984. 189p. NTIS, PC A09/MF 
AOl. 


Using the Energetic Pion Channel and Spectrometer system 
at the Clinton P. Anderseon Meson Physics FAcility, differential 
cross sections were measured for pi(+) inelastic scattering to the 
3(+), T=0, 2.185-MeV, 0(+), T=1, 3.563-MeV, and 2(+), T=0, 
4.25-MeV states of Li at incident pion energies of 120 and 180 MeV 
and laboratory scattering angles between 15 deg and 47 deg. Exci- 
tation functions ere measured at a constant momentum transfer of 
approximately 109 MeV/c for incident pion energies from 100 to 
260 MeV. The constant momentum transfer corresponds to the 
maxima of the angular distributions for pi(+) inelastic scattering to 
the 3.563-MeV level. Microscopic calculations using the distorted- 
wave impulse approximation (DWIA) agree well with the meas- 
ured angular distributions and excitations functions for the 2.185- 
and 4.25-MeV levels. 


17486 (CONF-8410227—1) [Theoretical study of pion 
and kaon photoproduction in nuclei). Final technical report. 
Booth, E.C. (Boston Univ., MA (USA). Dept. of Physics). 
12 Dec 1984. Contract AC02-76ER03069;AC02-81ER40040. 
28p. NTIS, PC A03/MF A0l1; 1; GPO Dep. File Number 
DE85006073. 

From Workshop on electron and photon interactions at 
medium energies; Bad Honnef, F.R. Germany (29 Oct 1984). 

The contract work was initiated by J. Epstein. The emphasis 
of the proposal was on (a) the continuation of DWIA calculations 
of the (y,7*~) reaction in the A(1232) region with the extension to 
the (y,7°) reaction and (b) the application of the DWIA approach 
to the (y,K) reaction. The (y,7°) work was intended to be in close 
collaboration with the experimental studies underway at Bates 
Linear Accelerator and the (y,K*~) calculations are relevant to 
proposed high duty factor electron accelerators in the 1 to 4 GeV 
region. DWIA calculations were carried out for coherent (‘y,7°) re- 
actions in ™*C. Although the DWIA approach seems less funda- 
mental than the current A-hole model calculations, we had hopes 
that it could be more readily applicable to incoherent reactions 
leaving the target nucleus in the excited state. Epstein hoped to im- 
prove the reliability of the DWIA calculations for coherent (y,7°) 
production by better treatment of the A propagating in the nuclear 
medium. In parallel with the (y,7°) work, Epstein carried on an 
active collaboration with William Donnelly on the (y,K*~) prob- 
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lem. They had succeeded in a relatively complete description of the 
reaction for '*C, and were beginning to extend the results to heavy 
nuclei, when Epstein abruptly resigned his academic post at Boston 
University (in August 1983) and took an industrial position. Justus 
Koch of NIKEF, working together with Donnelly, and assisted by 
modest per diem funds from this grant, the y,K*~ calculations were 
carried forward. A copy of the talk by Donnelly entitled Photo- 
and Electron-Production of Kaons and the Study of Hypernuclei 
given October 29, 1984 at Bad Honnef, Germany is enclosed. The 
talk covers the results of the work initiated by Epstein and Donnel- 
ly, and completed by Koch and Donnelly. 


17487 ee Neutron yields from 
(alpha,n) reactions of importance to reactors. Final report. 
Woodruff, G.L. (Washington a Seattle (USA). Dept. of 
Nuclear a 20 "1984. Contract ATO6- 
78ER70045. co PC AGQ/MF A01; 1; GPO Dep. File 
Number DE85007528. 

The project had two major objectives as described in the 
original proposal: (1) design, construct, and calibrate a neutron de- 
tection system suitable for use in yield measurements up to a neu- 
tron energy of approximately 6 MeV; and (2) measure the neutron 
yield from the ‘*O(alpha,n)*"Ne reaction for alpha energies from 4 
to 8 MeV. Progress is reported. 6 references. (WHK) 


17488 (LBL—18777) Cotmetey of two-proton emissions 
in 400 MeV/nucleon Ne + NaF, Pb reactions. Tanihata, 
Isao. (Lawrence Berkeley Lab., MCA (USA); Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study). Oct 1984. Con- 
tract AC03-76SF00098. 19p. (CONF-8410210—6). NTIS, 
PC A02/MF A011; GPO Dep. File Number DE85006590. 

From 7. high energy heavy ion study conference; Darm- 
stadt, F.R. Germany (8 Oct 1984). 

Two-proton coincidence spectra have been measured in a 
wide kinematical range for °Ne + NaF and *®Ne + Pb collisions 
at 400 MeV/nucleon. Coplanar-type correlations show different 
feature between Ne + NaF and Ne + Pb target reactions. A 
strong in-plane correlation, which correspond to quasi-elastic scat- 
terings (QES) of nucleons, was observed in wide angular range (15 
to 90°) in NaF target collisions. Angular distributions of QES were 
reproduced reasonably well by a single nucleon-nucleon scattering 
model. Enhancement of the QES at momentum transfer around t = 
2 - 3m/sub 77/, which is predicted as an indication of pionic insta- 
bility, was not observed. In Ne + Pb collisions, an azimuthally 
asymmetric emission of particles with respect to the beam axis were 
implied by the anti-coplanar correlation. A new type of coplanar 
correlation between the emission angle and the momentum suggests 
a back-to-back emission of projectile and target nucleons. 8 refer- 
ences, 8 figures. 


17489 (LBL—18861) Pion source parameters in heavy 
ion collisions. Crowe, K.M.; Bistirlich, J.A.; Bossin; 
R.R.; Bowman, H.R.; Clawson, C.W.; Frankel, K.A.; Hashi- 
moto, O.; Humanic, TI; Ingersoll, J.G.; Koike, M. (Law- 
rence Berkeley Lab., CA SA); Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study; Alberta Univ., Edmonton 
(Canada); Boston Univ., MA (USA); Zurich Univ. (Switzer- 
land); Pennsylvania Univ., Philadelphia (USA)). Dec 1984. 
Contract AC03-76SF00098. 10p. (CONF-8410210—4). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85007125. 

From 7. high energy heavy ion study conference; Darm- 
stadt, F.R. Germany (8 Oct 1984). 

Following the early work of Goldhaber, Lee, and Pais, 
many experiments have used the momentum correlations between 
identical bosons to determine the space-time extent of the pion 
source for various reactions between elementary hadrons. This 
technique, known as intensity interferometry, has recently been ap- 
plied to nuclear collisions at both intermediate and very high ener- 
gies. Here we report on measurements of the radius and lifetime of 
the pion source in the reactions 1.8 A GeV “Ar + KCl — 22/sup 
+-/ + X, 1.8 A GeV Na + NaF — 277 + X, and 1.71 A GeV 
56Fe + Fe — 2m + X. 11 references. 
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17490 Test of microscopic optical model potentials for 
neutron elastic scattering at 14.6 MeV over a wide mass 
range. Hansen, L.F.; Dietrich, F.S.; Pohl, B.A.; Poppe, 
C.H.; Wong, C. (Lawrence Livermore National Laboratory, 
University of California, Livermore, California 94550). Phys- 
ical Review [Section] C: Nuclear Physics; 31: No. 1, 111- 
119(Jan 1985). 

Differential cross sections for the elastic scattering of 14.6 
MeV neutrons from *Be, C, ?7Al, Fe, Co, ®Y, ®*Nb, In, “Ce, 
181Ta, *7Au, Pb, and 7°°Bi have been measured using a time-of- 
flight facility. The measured cross sections cover the angular range 
from 9.2° to 159° Calculations have been carried out using two 
local microscopic optical potentials, based on the work of Jeu- 
kenne, Lejeune, and Mahaux, and of Brieva and Rook. Reasonably 
good agreement with the measurements is found over the whole 
mass range, with the Jeukenne-Lejeune-Mahaux potential giving 
systematically better agreement with the data. The quality of the 
results with the Jeukenne-Lejeune-Mahaux potential compares well 
with that obtained from phenomenological optical model calcula- 
tions using global parameters. 


17491 Pion scattering from C and Ca at 800 MeV/c. 
Marlow, D.; Barnes, P.D.; Colella, N.J.; Dytman, S.A.; Ei- 
senstein, R.A.; Grace, R.; Pile, P.; Takeutchi, F.; Wharton, 
W.R.; Bart, S. (Carnegie-Mellon Univ., Pittsburgh, PA). 
Physical Review [Section] C: Nuclear Physics; 30: No. 5, 1662- 
1670(Nov 1984). 

Results from a*~ elastic and inelastic scattering from ™C 
and “Ca are reported. The data were all taken at an incident mo- 
mentum of 800 MeV/c over an angular range from 4° to 38° The 
elastic data are compared to first-order optical model calculations 
in momentum space; qualitative agreement is obtained. The inelastic 
data (from ™*C only) are compared to distorted-wave Born approxi- 
mation calculations, and reasonable agreement is found if realistic 
inelastic transition densities are used. 


6514 Nuclear Properties And Reactions, A= 20-38 


17492 (BNL—36012) Stopping power measurements with 
17-GeV/c protons at the AGS or inclusive proton spectra 
from proton-nucleus interactions at 17 GeV/c. Remsberg, 
L.P.; Barton, D.S.; Bunce, G.; Carroll, A.S.; Chu, Y.Y.; 
Cumming, J.B.; Haustein, P.E.; Katcoff, S.; Ludlam, T.; 
Makdisi, Y.I. (Brookhaven National Lab., Upton, NY 
(USA); Massachusetts Inst. of Tech., Cambridge (USA); 
Southeastern Massachusetts Univ., North Dartmouth 
(USA); Minnesota Univ., Minneapolis (USA)). 1984. Con- 
tract AC02-76CH00016. 8p. (CONF-8410210—7). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE85006961. 

From 7. high energy heavy ion study conference; Darm- 
stadt, F.R. Germany (8 Oct 1984). 

The problem of nuclear stopping power and its importance 
to the study of nucleus-nucleus collisions at very high energies was 
brought to general attention one year ago at Quark Matter 83 by 
Busza and Goldhaber. In this context, nuclear stopping power can 
be thought of as the rate of energy (or rapidity) loss of a proton 
traversing nuclear matter. It does not directly address the important 
question of energy deposition. Busza and Goldhaber showed that 
knowledge of nuclear stopping power is needed to estimate the 
minimum center-of-mass energy required in nucleus-nucleus colli- 
sions to ensure the production of very high temperatures at low 
baryon density. At cm energies of about 1 to 10 GeV/A, the stop- 
ping power is important in the estimation of the maximum baryon 
densities attainable in nucleus-nucleus collisions. The data presented 
are more relevant to this latter point. 


17493 Low energy antiproton nuclear absorption cross 
sections. Ashford, V.; Sainio, M.E.; Sakitt, M.; Skelly, J.; 
Debbe, R.; Fickinger, W.; Marino, R.; Robinson, D.K. 
(Brookhaven National Laboratory, Upton, New York 
11973). Physical Review [Section] C: Nuclear Physics; 31: No. 
2, 663-665(Feb 1985). Contract AC02-76CH00016. 

We have studied the absorption cross section of antiprotons 
on Al, Cu, and Pb for T = 131.6 and 193.6 MeV. These results are 
compared with predictions of an optical model fitted to antiproton 
elastic scattering data on these nuclei and are in agreement with 
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these predictions. The cross sections have an exponential depend- 
ence on the mass number A with an exponent of approximately 
0.61. 


17494 36S(d,p)*7S and /sup 34,36/S(d,°He)/sup 33,35/P 
reactions. Thorn, C.E.; Olness, J.W.; Warburton, E.K.; 
Raman, S. (Brookhaven National Lab., Upton, NY). Physi- 
cal Review [Section] C: Nuclear Physics; 30: No. 5, 1442- 
1453(Nov 1984). Contract AC02-76CH00016;ACO0S5- 
840OR21400. 

The **S(d,p)°7S reaction was studied at E/sub d/ = 25 
MeV with an enriched **S target (81.1%) and momentum analysis 
of the protons. Twenty-six groups were identified with levels in 
87S. Excitation energies were obtained with an uncertainty of = 
3KeV and angular distributions yielded 1 and S values for the trans- 
fer reaction. Comparison is made to local systematics and the 1-1 
strength is also compared to recent (n,y) results. The /sup 34,36/ 
S(d,*He)/sup 33,35/P reactions were also studied. A mass excess 
for **P of -24854(5) keV was obtained. (d,*He) proton pickup 
strength was observed to four states of **P and seven states of **P. 
These results are compared to predictions of Wildenthal. 


17495 Global optical potential analysis of 1*O+ ?°Si elas- 
tic scattering. Kobos, A.M. (Oxford Univ. (UK). Nuclear 
Physics Lab.); Satchler, G.R. (Oak Ridge National Lab., 
TN (USA)). Nuclear Physics [Section] A; 427: No. 3, 589- 
613(15 Oct 1984). 

The differential cross sections for *O+*Si elastic scatter- 
ing at many energies between 18 and 35 MeV in the center of mass 
are described very well over the whole angular range up to 180° by 
two optical potentials. One describes the data at twelve energies be- 
tween 18 and 29 MeV and another one at two energies, 31.6 and 
34.8 MeV. The two potentials differ in parameter values, but in 
both cases the real part consists of a folded potential supplemented 
in the surface with a double-peaked and energy-independent attrac- 
tive correction which is parametrized as the derivatives of two 
Woods-Saxon form factors. The imaginary potential is a sum of 
Woods-Saxon volume and surface terms, and its radius increases 
linearly with energy. The excitation function for elastic scattering 
at 180° is also reproduced well up to about 32 MeV. The S-matrix 
elements generated by these potentials do not show any resonance 
features. The qualitative features of the scattering are discussed, es- 
pecially in terms of the decomposition of the scattering amplitude 
into inner-wave and barrier-wave components. 


17496 Antiprotonic atomic energy levels via the (anti p,p) 
reaction. Gibbs, W.R. (Los Alamos National Lab., NM 
(USA). Theoretical Div.); Kaufmann, W.B. (Arizona State 
Univ., Tempe (USA). Dept. of Physics). Physics Letters, 
[Section] B; 145: No. 1/2, 1-3(13 Sep 1984). 

Detection of hitherto unobservable low-lying levels of anti- 
protonic atoms, populated by (anti p,p) reactions, may be experi- 
mentally feasible and would shed light upon the threshold anti p- 
nuclear interaction. 


17497 Selective alpha particle decay of 1*C + 1*C reson- 
ances to excited *°Ne rotational bands observed in the 
122C(?2C, a) Ne reaction. Ledoux, R.J.; Ordonez, C.E.; Be- 
chara, M.J.; Al-Juwair, H.A.; Lavelle, G.; Cosman, E.R. 
(Massachusetts Inst. of Tech., Cambridge). Physical Review 
[Section] C: Nuclear Physics; 30: No. 3, 866-877(Sep 1984). 
Contract AC02-76ER03069. 

Excitation functions of the 1#C(?2C, a)?°Ne reaction were 
measured at Theta/sub lab/ = 7.5° between E/sub c.m./ = 14-40 
MeV and angular distributions were measured from E/sub c.m./ = 
17.8 to 20.6 MeV. Summed yields reveal prominent intermediate 
structure resonances over the entire range which correlate well to 
resonances previously observed in elastic data. The resonances 
show enhanced decays to excited rotational bands in 7°Ne with re- 
duced widths comparable to those for the elastic channel and an 
order of magnitude greater than those for the ?°Ne ground state 
band. A discussion is given of the resonances as shape-isomeric 
states in a shell model secondary minimum in **Mg, and of the se- 
lective alpha decay as being transitions to states of related configu- 
ration in Ne. 
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17498 Measurement of the 2” Al(n,2n) 7°Al reaction cross 
section for fusion reactor applications. Smither, R.K.; Green- 
wood, L.R. (Argonne National Lab., IL (USA). Chemical 
Technology Div.). Journal of Nuclear Materials; 123: No. 1- 
3, 1071-1077(May 1984). (CONF-830942—). 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, +e USA (19 Sep 1983). 

Al(n, 2n)?*Al natin is of considerable interest to 
the ioe reactor program. Aluminum is an attractive material for 
many structural applications, and the (n, 2n) reaction is the major 
source of long-lived activity (7*Al, g.s. Tsub(1/2) = 7.34 x 10° y). 
The threshold for this reaction falls within the spread of neutron 
energies generated by a D-T plasma. Its cross section is therefore a 
steeply rising function of energy for the primary fusion neutrons. 
This special feature makes it possible to use this reaction to measure 
plasma ion temperatures as well as neutron yields and neutron spec- 
tral shapes. The above applications require accurate measurements 
of the ?7Al(n, 2n)?*Al cross section near threshold, but no data was 
available in the 14-15 MeV energy range of interest so a series of 
experiments sup(1,2) were performed using aluminum samples irra- 
diated at the neutron sources at LLL (RTNS-ID), sup(3,4) and at 
PPL (electrostatic generator).? In some experiments the new tech- 
nique of accelerator mass spectrometry sup(1,5) was used to meas- 
ure the production rate of **Al. The new measurements’ suggest 
that most of the (n, 2n) yield near threshold is associated with the 
direct production of the 3* state of 416.9 keV rather than the 5* 
ground state. This raises the Q-value and neutron threshold energy 
for this reaction by a similar amount and greatly reduces the effec- 
tive cross section of the (n, 2n) reaction for D-T fusion neutrons. 
The effective cross section for a 9 keV D-T plasma is reduced by a 
factor of 5 by this shift in Q-value. A similar reduction occurs for 
the long-lived radioactivity. 
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17499 Anomalous M3 moment in *°K as a test of nuclear 
structure. Blunden, P.; Castel, B. (Center for Theoretical 
Physics, Massachusetts Institute of Technology, Cambridge, 
Massachusetts 02139). Physical Review [Section] C: Nuclear 
Physics; 31: No. 2, 674-675(Feb 1985). 

In light of a recent experiment indicating an anomalously 
large enhancement of the M3 moment in *°K we examine in detail 
the possible mechanisms usually at play in the renormalization of 
magnetic moments. These include meson exchange currents, core 
polarization, and A excitations. We conclude that none of the nucle- 
ar structure mechanisms presently known are able to account for 
any enhancement of the M3 moment and suggest the need for a re- 
evaluation of the experimental analysis. 


17500 (ar,7N) reactions in “*Ca, Ohkubo, Y.; Orth, C.J.; 
Vieira, D.J.; Liu, L.C. (Isotope and Nuclear Chemistry Di- 
vision, Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Physical Review [Section] C: Nuclear Physics; 
31: No. 2, 510-514(Feb 1985). 

Excitation functions for the formation of "Ca and ‘7K from 
“8Ca with 100-, 180-, and 300-MeV 7*~ have been determined by 
activation methods. The contributions of both quasifree and non- 
quasifree processes are observed in the excitation functions. Unlike 
(7,7N) reactions on ™C, final-state nucleon charge exchange is 
found to play only a minor role in **Ca. This decreasing impor- 
tance of nucleon charge exchange with increasing nuclear mass is 
explained by a newly-developed (7,7°N) theory. In order to estab- 
lish the magnitude of nucleon charge exchange in medium-mass 
nuclei, we have measured the cross section for the reaction 
*8Sc(a-,a7N)“K at 180 MeV. An upper limit of 0.25 mb has been 
determined. 


17501 Isotopic effects in the fusion of *°Ca with /sup 
40,44,48/ Ca. Aljuwair, H.A.; Ledoux, R.J.; Beckerman, M.; 
Gazes, S.B.; Wiggins, J.; Cosman, E.R.; Betts, R.R.; Saini, 
S.; Hansen, O. (Massachusetts Inst. of Tech., Cambridge). 
Physical Review [Section] C: Nuclear Physics; 30: No. 4, 1223- 
1227(Oct 1984). Contract AC02-76ER03069;W-31-109- 
ENG-38;AC02-76CH00016. 

Excitation functions for fusion of ““Ca+ /sup 40,44,48/Ca 
have been measured over a range of energies from below to well 
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above the classical fusion barrier. Strong isotopic effects are ob- 
served in both the sub- and above-barrier cross sections. which are 
qualitatively consistent with suggestions of the importance of trans- 
fer reactions in the fusion process. 
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17502 Optical model for low-energy mamas on Ni, 
Winters, R.R.; Johnson, C.H.; MacKellar, A.D. (Denison 
University, Granville, Ohio 43023). Physical Review [Section] 
C: Nuclear Physics; 31: No. 2, 384-391(Feb 1985). 

A previously published s-wave scattering function for 1— 
450 keV neutrons on Ni is averaged for comparison to the scat- 
tering from an optical model potential. The scattering length R’ is 
found to be 5.5 +- 0.03 fm at 225 keV. Averaging of the scattering 
function (both by integration with a normalized weight function 
and by use of an analytical approximation) produces shape elastic 
and compound nucleus cross sections which are then fitted by ad- 
justment of the real and imaginary well depths in both spherical 
and vibrational optical models with a Woods-Saxon real well (to = 
1.21 fm, a = 0.66 fm) and a surface derivative imaginary well (r/ 
sub D/ = 1.21 fm, a/sub D/ = 0.48 fm). The fitted depths are Vo 
= 48 MeV and W/sub D/ = 29 MeV for the spherical potentials, 
and Vo = 50 MeV and W/sub D/ = 24 MeV for the vibrational 
potentials. Uncertainties are +- 5 MeV. From an upper limit on the 
p-wave strength function the W/sub D/ for p waves is found to be 
1.5 MeV for the vibrational model. Thus, the imaginary potential is 
1 dependent for the assumed geometry. For s waves the vibrational 
model gives a good fit also with W/sub D/ = 1.5 MeV and Vo = 
54.4 MeV; however, with that Vo the 2p states are bound too 
deeply in *'Ni and the 3s size resonance is predicted at too low a 
mass. 


17503 Half-life of 7"Ge. Hampel, W.; Remsberg, L.P. 
(Max-Planck-Institut fuer Kernphysik, Heidelberg, Germa- 
ny). Physical Review [Section] C: Nuclear Physics; 31: No. 2, 
666-667(Feb 1985). 

The ™Ge half-life has been redetermined in a series of meas- 
urements using different source preparation and counting tech- 
niques. The adopted value is 11.43 +- 0.03 days. 


17504 Specificity of the (p,n) reaction at 35 MeV for 
Gamow-Teller strength. Baltz, A.J.; Weneser, J.; Brown, 
B.A.; Rapaport, J. (Brookhaven National Laboratory, 
Upton, New York 11973). Physical Review Letters; 53: No. 
22, 2078-2082(26 Nov 1984). Contract AC02-76CH00016. 

Calculations are presented for the ion ™Ga(p,n) “Ge at 
E/sub p/ = 35 MeV. Differential cross sections to the ground state 
and the 0.175- and 0.500-MeV states are estimated and compared 
with experimental results. It is shown that the 0° (p,n) cross section 
at E/sub p/ = 35 MeV is not directly proportional to the Gamow- 
Teller strength and thus the experimental results cannot be used to 
estimate the absorption of solar neutrinos. 
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REFER ALSO TO CITATION(S) 17505, 17506, 17527, 17531 


17505 (BNL—35653) g-Factor measurements on excited 
states in the N=82 isotones. Hill, J.C.; Wohn, F.K.; Wolf, 
A.; Berant, Z.; Gill, R.L.; Mach, H.; Rafailovich, M.; 
Kruse, H.; Wildenthal, B.H.; Peaslee, G. (Ames Lab., IA 
(USA); Brookhaven National Lab., Upton, NY (USA); 
Michigan State Univ., East Lansing (USA); State Univ. of 
New York, Stony Brook (USA)). 1984. Contract W-7405- 
ENG-82; AC02-76CH00016. 13p. (CONF-8410144—6). 
NTIS, PC A02/MF AOl; GPO Dep. File Number 
DE85006645. 

From International symposium on nuclear shell model; 
Philadelphia, PA, USA (31 Oct 1984). 

A program for the measurement of g-factors for excited 
states of neutron-rich nuclei at the TRISTAN separator facility is 
described. Results are given for the 4,* states in the N=82 isotones 
136Xe and 1°*Ba. Systematics for g-factors for 4,* and 6,* states in 
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the N=82 isotones are presented and the results are compared with 
those of a shell-model calculation. The results are well described 
using effective proton spin and orbital g-factors. 21 references. 


17506 (DOE/ER/40159—86) From Q-value measure- 
ments to mass and structure of proton-rich nuclei in the tin 
region. Grant, I.S.; Kirchner, R.; Klepper, O.; Koslowsky, 
V.T.; Larsson, P. 0. Nolte, E.; Nyman, G,; Plochocki, A, 
Rathke, G.E.; Roeckl, E. (Louisiana State Univ., Baton 
Ro (USA); Geselischaft fuer Schwerionenforschung 
mee fl Darmstadt (Germany, F.R.); Goeteborg Univ. 
aed: Goettingen Univ. (Germany, F.R.); Lund Inst. of 
Tech. (Sweden). Dept. of Mathematical Physics). 1985. 
Contract FG05-84ER40159. 4p. (CONF-8409143—9). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85006696. 

From 7. international conference on atomic masses and fun- 
damental constants (AMCO-7); Darmstadt-Seeheim, F.R. Germany 
(3 Sep 1984). 

For testing shell model predictions of very neutron-deficient 
nuclei it is important to study the doubly magic nucleus, 'soSnso, 
and its closest neighbors. This paper presents the results of recent 
experiments which studied the magic nuclei: Z = 50 isotopes and 
N = 50 isotones; in the vicinity of this doubly magic nucleus. This 
is a continuation of earlier nuclear-spectroscopy studies carried out 
at GSI and in Munich. For the lightest nuclei in this region, the 
experiments concentrated on determining the basic decay properties 
such as the determination of the decay energies Q and half-lives. 
The data on Q values can be combined with those from other stud- 
ies to yield masses of nuclides far from stability. For example, the 
identification and preliminary study of the new isotope '*Sn has 
allowed the masses of nuclei beyond the proton-drip line to be esti- 
mated. Nuclear-structure information is derived from both the mass 
difference data (the Z = 50 proton-shell strength) and from the 
analysis of fast Gamow-Teller §-transitions. The experiments were 
performed using “Ca, °*Ni, and **O beams with the energy of = 4, 
5 and 9 MeV/u, respectively, obtained from the heavy-ion accelera- 
tor UNILAC. The reaction products were investigated with the 
GSI on-line mass separator. 23 references. (WHK) 


17507 (LBL—18791) Use of exotic nuclear beams for nu- 
clear structure studies. Sugimoto, K. (Lawrence Berkeley 
Lab., CA (USA)). Oct 1984. Contract AC03-76SF00098. 

10p. (CONF- -8410210—5). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85006604. 

From 7. high energy heavy ion study conference; Darm- 
stadt, F.R. Germany (8 Oct 1984). 

Possible experiments are discussed for nuclear structure stud- 
ies using, as secondary beams, projectile fragments produced by 
high-energy heavy-ion collisions. They are, specifically, (a) determi- 
nation of nuclear sizes from measurements of the total interaction 
cross sections of nucleus-nucleus collisions, and (b) determination of 
static electromagnetic moments, p's and Q's, of short-lived B-radio- 
active nuclei. 9 references. 


17508 Rotational structure of highly deformed *°Y: Par- 
ticle-rotor model calculations. Wohn, F.K.; Hill, J.C.; Petry, 
R.F. (Ames Laboratory and Iowa State University, Ames, 
Towa 50011). Physical Review [Section] C: Nuclear Physics; 
31: No. 2, 634-645(Feb 1985). 

In the preceding paper, experimental evidence for five rota- 
tional bands in the deformed nucleus s9°* Yeo was presented and dis- 
cussed qualitatively. In the present paper, a quantitative analysis of 
these bands using the particle-rotor model is presented. One-quasi- 
particle calculations of level energies, single-particle El and M1 
transitions, and collective E2 transitions provide an excellent de- 
scription of the level structures and transition rates for the (5/ 
2)[422], (5/2)[303], (3/2)[301], and (1/2)[431] bands in ®°Y and the 
(5/2)[422], (5/2)[303], and (3/2)[301] bands in **Nb. The Coriolis 
interaction is shown to be crucial in obtaining the level energy and 
transition patterns of these bands. The only feature which cannot 
be explained by the one-quasiparticle calculations is the E1 strength 
from the (3/2)[431] band in *Y. 
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17509 Continuum charge-exchange spectra and_ the 
quenching = Gamow-Teller strength. Klein, A.; Love, W.G.; 
Auerbach, N. (Department of Physics and Astronomy, Uni- 
versity of Georgia, Athens, Georgia 30602). Physical Review 
[Section] C: Nuclear Physics; 31: No. 2, 710-712(Feb 1985). 

Charge-exchange spectra for the ®Zr(p,n) reaction at 200 
MeV are calculated over the range -70< or =Q/sub pn/ (MeV)< 
or =0, in an effort to assess the degree of quenching and/or redis- 
tribution of Gamow-Teller strength. Comparison with the data sug- 
gests that the mixing of Ip-1h with 2p-2h states provides the most 
plausible explanation of the missing Gamow-Teller strength. Pre- 
dicted spectra for anticipated (n,p) data are also presented and it is 
indicated how such data may provide additional insight into the 
issue of missing Gamow-Teller strength. 


17510 Rotational structure of highly deformed *Y: 
Decay of ®Sr. Petry, R.F.; Dejbakhsh, H.; Hill, J.C.; Wohn, 
F.K.; Shmid, M.; Gill, R.L. (University of Oklahoma, 
Norman, Oklahoma, 73019). Physical Review [Section] C: Nu- 
clear Physics; 31: No. 2, 621-633(Feb 1985). 

The level structure of the N = 60 isotone *Y has been 
studied via the decay of Sr. y singles and y-y coincidence meas- 
urements have resulted in 71 + transitions placed in a decay scheme 
with 26 levels. y-ray multiscaling measurements give a Sr half-life 
of 270 +- 10 ms. Five rotational bands, including the previously 
identified K = (5/2) ground-state band, have been identified in 
*Y. Nilsson orbitals, with bandhead energies in keV in parentheses, 
associated with these five bands are (5/2)[422] (0), (5/2)[303] (487), 
(3/2)[301] (536), (1/2) [431] (1011), and (3/2)[431] (1119). The rota- 
tional features are consistent with an axially symmetric deformation 
in the range 0.3 to 0.4. The characteristics of these bands and their 
associated ‘y-ray transitions are discussed. 


17511 g factor of 4:1 states in the N = 82 isotones '**Xe 
and '**Ba, Berant, Z.; Wolf, A.; Hill, J.C.; Wohn, F.K.; 
Gill, R.L.; Mach, H.; Rafailovich, M.; Kruse, H.; Wil- 
denthal, B.H.; Peaslee, G.; Aprahamian, A.; Goulden, J.; 
Chung, C. (Ames Laboratory, Iowa State University, Ames, 
Iowa 50011 and Brookhaven National Laboratory, Upton, 
New York 11973). Physical Review [Section] C: Nuclear Phys- 
ics; 31: No. 2, 570-574(Feb 1985). 

The g factors for the 4,* states in Xe and ‘*Ba were 
measured using the method of time-integral perturbed angular cor- 
relation. The levels of interest were populated by the decay of 
mass-separated °°] and 1°®Cs. g factors of 0.80 +- 0.15 and 0.80 
+- 0.14 were measured for the 4,* states in *Xe and 1*Ba, re- 
spectively. The above results, along with those for the g factors in 
the 4,* state in “°Ce and the 6,* states in '**Te and 1°*Ba, are well 
described by a shell-model calculation in which the effective ele- 
mental proton g factors are g/sub 1//sup prime/ = 1.12 and g/sub 
s//sup prime/ = 4.12. 


17512 Emergence of a hole through the electron cloud of 
an atom and energy of the x-ray line excited during a conver- 
sion cascade. Miftakhov, N.M.; Ryl'nikov, A.S.; Smirnov, 
Y.P.; Fedorov, V.V. (B. P. Konstantinov Leningrad Insti- 
tute of Nuclear Physics). JETP Letters (English Translation); 
40: No. 2, 794-795(25 Jul 1984). 

An energy shift of the Ka; x-ray line of Te excited in a con- 
version cascade has been detected experimentally. The effect is at- 
tributed to residual vacancies in the electron cloud of the atom 
when the recombination times are longer than the lifetime of the 
intermediate state of the nucleus. 


17513 Angular correlation measurements in Te??! and 

Te!?5, Goldberg, N.; Frankel, S. (Univ. of Pennsylvania, 

= Physical Review; 100: No. 5, 1350-1354(1 Dec 
5). 

Measurements of the angular correlation of the two-step 
transition in Te’?! and Te’** have been made using a thin Te source 
(<1pg/cm?). K conversion electron-gamma, L conversion elec- 
tron-gamma and K conversion-K conversion cascades were investi- 
gated in both isomers using a thin lens beta spectrometer as the 
fixed detector and scintillation counters for the movable detector. 
The measured correlation was found to be of the form 1 + AsP2 
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(cosTheta) in agreement with the theoretically predicted angular 
correlation for the known spin sequence in the tellurium isomers 
(11/2 —» 3/2 — 1/2). The measured values of As corrected for ge- 
ometry are -0.097+/-0.004, -0.092+/-0.009, -0.06+/-0.03 for the 
K-y, L~y, and K-K cascades respectively in Te’** and -0.015+/- 
0.007, -0.007+-/-0.007, and -0.10+-/-0.04 for the same cascades in 
Te’, Comparison of the results of the K~y cascades with theory 
shows that the second transition is a mixture of (1.3+/-0.1) percent 
E2 and 98.7 percent M1 in Te’? and (5.6+/-0.5) percent E2 and 
94.4 percent M1 in Te’. The ratio of reduced matrix elements is 
plus in both cases using the Biedenharn and Rose notation. The re- 
sults for the K-K angular correlation are consistent with the K~y 
correlations and are used to prove that the correlations, which are 
smaller than the M4-M1 correlation, cannot result from reduction 
of the M4-M1 correlation by the action of extra-nuclear fields. 
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17514 (AREAEE—264) Studies on the decay of ‘Tb to 
levels in }°Dy by Ge(Li)-Ge(Li) coincidence system. Hassan, 
A.M.; Abou-Zeid, M.A.; Mekamer, M. (Atomic Energy Es- 
tablishment, Inshas (Egypt). Reactor and Neutron Physics 
Dept.). 1981. 40p. NTIS (US Sales Only), PC A03. File 
Number DE85900669. 

This work is concerned with the study of the energy levels 
and the properties of gamma-ray transitions in Dy, resulting 
from the B-decay of the parent radioactive isotope Tb (72 d.). 
These studies have been done by means of, single and gamma- 
gamma coincidence measurements. Log(ft), Internal Conversion 
Coefficient (ICC) values and the branchiing ratios have been calcu- 
lated. The construction and tests of the Ge(Li)-Ge(Li) gamma- 
gamma coincidence spectrometer are presented. In addition to the 
previously reported transitions in three new transitions of energies 
203, 420 and 1048 keV have been observed for the first time. The 
log(ft) values of the energy level at 1288.6 keV was calculated for 
the first time to be 10.79. The energy level diagram of ‘Dy as 
summarized in the present work consists of 12 excited states, the 
levels at 581 (6*) and 1391 keV reported by some authors were not 
included, since no transitions populated or depopulated these levels 
could be observed. 39 references, 7 figures. 


17515 (DOE/ER/40159—74) Competing nuclear struc- 
tures in '**'8}ig, Ramayya, A.V.; Ma, W.C.; Hamilton, 
J.H.; Robinson, S35 Zhao, K.; Coie, SED. Zganjar, EF; 
Spejewski, E.H. (Vanderbilt Univ., Nashville, TN (USA). 

t. of Physics; Louisiana State Univ., Baton Rouge 
(USA). Dept. of Physics; Oak —_ Associated Universi- 
ties, Inc, TN (USA)). 1984. Contract AS05- 
76ER04935; AS05-76ER05034;A C05-760R00033;FG05- 
84ER40159. 13p. (CONF- 840530—10). NTIS, PC A02/MF 
A0l; 1; GPO Dep. File Number DE85006694. 

From International symposium on in-beam nuclear spectros- 
copy; Debrecen, Hungary (14 May 1984). 

Recent experimental results in 1**1**Hg are presented. The 
levels in '**Hg are identified for the first time. Presently available 
theoretical interpretations are discussed. The results indicate that 
there are multiple competing nuclear structures along the yrast line. 
We interpret that the gradual upbend of I/sub x/ in the deformed 
band and the next super band are the result of aligning two h/sub 
9/2/ or i/sub 13/2/ protons. 33 references, 10 figures. 


17516 Measurement of the **Tb electron-capture Q 
value. Altzitzoglou, T.; Kouzes, R.T.; Loeser, F.W.; Lowry, 
Se M.; Naumann, R. A; Chrien, R. E. (Chemistry and Phys- 

ics Departments, Princeton University, Princeton, New 
ioe 08544). Physical Review [Section] C: Nuclear Physics; 
31: No. 2, 360-361(Feb 1985). 

An ultralow energy K-capture branch in the decay of 180-yr 
158Tb has recently been suggested to offer very favorable energe- 
tics for investigating the electron neutrino mass. The *Tb Q value 
relative to *Gd has been measured by means of a (p,d) reaction 
on a radioactive '**Tb target. The ground state electron capture Q 
value of 1215.4(4.3) keV, inferred here, precludes *Tb K electron 
capture to the 1187 keV state of '**Gd. 
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17517 Nuclear data sheets for A = 174, Browne, E. 
(Lawrence Berkeley Laboratory, Berkeley, California 
94720, USA). Nealew Data Sheets; 41: No. 4, 511-626(Apr 
1984). Contract AC03-76SF00098. 

Level schemes from radioactive decay and reaction studies 
are presented for all nuclei with mass number A = 174. The exper- 
imental data have been evaluated and adopted levels, and other nu- 
clear properties are given. 


17518 187Q0s + nm resonance the interval 


parameters in 
27-500 eV neutron energies. Winters, R.R.; Carlton, R.F.; 
Harvey, J.A.; Hill, N.W. (Denison Univ., Granville, OH). 
pp 943-944 of Nuclear data for science and technolo 


ium; 
AC02-76ER02696;A S05- 


Contract 
80ER 10710. 

The neutron total cross section for ™’Os, in the energy 
range, 27 eV to 500 eV, has been measured at the Oak Ridge Elec- 
tron Linear Accelerator (ORELA) facility by the neutron time-of- 
flight technique, utilizing a 2.0 gm Osmium sample (n = 0.008401 
Os-nuclei/barn) enriched to 70.38% '*"Os. Measurements were per- 
formed at a 80 m flight station with an energy resolution, AE/E, of 
0.1% using a *Li glass scintillator. Resolved resonances have been 
analyzed by a Reich-Moore multilevel code (SAMMY) to obtain 
parameters for 85 resonances up to 500 eV. Preliminary determina- 
tions of the level spacing (5 eV) and s-wave strength function 
(3.9x10-*) for %*7Os are in agreement with recent analyses of the 
Osmium isotopes, made in connection with the use of the Re/Os 
chronometer for estimating the duration of stellar nucleosynthesis. 7 
references, 1 figure, 3 tables. 
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REFER ALSO TO CITATION(S) 17527, 17528, 17529 


17519 Decay of mass-separated ‘°° Po/sup m/ and '*°Po/ 
sup g/. Stone, R.E.; Bingham, C.R.; Riedinger, L.L.; Lide, 
R.W.; Carter, H.K.; Mlekodaj, RL; Spejewski, E.H. (The 
University of Tennessee, Knoxville, Tennessee 37996 and 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37830). Physical Review [Section] C: Nuclear Physics; 31: No. 
2, 582-592(Feb 1985). 

Sources of '*Po/sup m/ and 'Po/sup g/ have been pro- 
duced and mass separated on line. Multiscaled spectra of y rays, x 
rays, and conversion electrons, and y-y and y-x-ray coincidences 
were measured. The M4 isomeric transition of the (13/2)* state of 
199Po, with a half-life of 4.17 min, was observed for the first time, 
permitting the placement of the (13/2)* and (5/2) levels above the 
(3/2)- ground state. Also, the placement of the (13/2)* state in Po 
together with previously reported a-decay Q values made possible 
the location of the (13/2)* isomeric state in Pb. From an analysis 
of y-y-t coincidence data and energy sums, 26 transitions were 
placed in a decay scheme between 23 levels in ‘Bi. On the basis 
of systematics the population of a (1/2)* isomeric state in Bi was 
deduced. The isomeric (M4) transition to the (9/2)” ground state 
was not observable in the present data; its rate is at least 390 times 
less than the Weisskopf single particle estimate. 


6520 Nuclear Properties And Reactions, A=220 And 
Above 


17520 (CONF-841259—2) Recent advances in heavy-ion- 
induced fission. Plasil, F. (Oak Ridge National Lab., TN 
(USA)). 1984. Contract AC05-840R21400. 2ip. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85006827. 

From International conference on nuclear physics; Bombay, 
India (27 Dec 1984). 

Three topics are discussed. The first deals with results that 
have been published recently on angular-momentum-dependent fis- 
sion barriers. They are discussed because of the significance that we 
attach to them. We feel that, after a decade of study and controver- 
sy, we have arrived at a quantitative understanding of the competi- 
tion between heavy-ion-induced fission and particle emission from 
compound nuclei at relatively low bombarding energies. The 
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second topic concerns the extension of our heavy-ion-induced fis- 
sion studies to higher energies. It is clear that in this regime the ef- 
fects, both of fission following incomplete fusion and of extra-push 
requirements, need to be considered. Finally, discussed are our 
recent conclusions concerning the fissionlike decay of products 
from reactions between two **Ni nuclei at an incident energy, E/ 
A, of 15.3 MeV, as well as the impact of our findings on the con- 
clusions drawn from previous, similar measurements. 39 references. 


17521 (LBL—19010) Actinide production from xenon 
bombardments of curium-248. Welch, R.B. (Lawrence 
Berkeley Lab., CA (USA)). Jan 1985. Contract AC03- 
76SF00098. TIp. NTIS, PC A05/MF A0Ol; 1; GPO Dep. 
File Number DE85007768. 

Production cross sections for many actinide nuclides formed 
in the reaction of '°Xe and **Xe with **Cm at bombarding ener- 
gies slightly above the coulomb barrier were determined using ra- 
diochemical techniques to isolate these products. These results are 
compared with cross sections from a *Xe + **Cm reaction at a 
similar energy. When compared to the reaction with ™®Xe, the 
maxima in the production cross section distributions from the more 
neutron deficient projectiles are shifted to smaller mass numbers, 
and the total cross section increases for the production of elements 
with atomic numbers greater than that of the target, and decreases 
for lighter elements. These results can be explained by use of a po- 
tential energy surface (PES) which illustrates the effect of the avail- 
able energy on the transfer of nucleons and describes the evolution 
of the di-nuclear complex, an essential feature of deep-inelastic re- 
actions (DIR), during the interaction. The other principal reaction 
mechanism is the quasi-elastic transfer (QE). Analysis of data from 
a similar set of reactions, '2°Xe, ™*Xe, and ™*Xe with *’Au, aids 
in explaining the features of the Xe + Cm product distributions, 
which are additionally affected by the depletion of actinide product 
yields due to deexcitation by fission. The PES is shown to be a 
useful tool to predict the general features of product distributions 
from heavy ion reactions. 


17522 Uranium nuclear reactions at 900 MeV/nucleon. 
Greiner, D.E.; Crawford, H.; Lindstrom, P.J.; Kidd, J.M.; 
Olson, D.L.; Schimmerling, W.; Symons, T.J.M. (Lawrence 
Berkeley Laboratory, Berkeley, California 94720 S Sci- 
ences Laboratory, University of California, Berkeley, Cali- 
fornia 94720 Naval Research Laboratory, Washington, DC 
27305). Physical Review [Section] C: Nuc. ear Physics; 31: No. 
2, 416-420(Feb 1985). Contract AC03-76SF00098. 

The cross sections for breakup of ***U in targets ranging 
from H to Pb are presented. Fragmentation modes measured in- 
clude: total charge changing, fission, and central collision. The 
charge changing cross sections are compared with black disk geo- 
metrical and Glauber models. The central collision cross section 
rises as the mass of the target and reaches 20% of the measured 
cross section for uranium on a lead target. The limiting fragmenta- 
tion hypothesis is satisfied for targets heavier than hydrogen. For 
uranium-uranium central collisions these data predict a cross section 
of 2.5 b. 


17523 Angular-dependent partial widths in resonance re- 
actions. Doehnert, L.; Feshbach, H. (Massachusetts Inst. of 
Tech., Cambridge). Physical Review [Section] C: Nuclear 
Physics; 30: No. 4, 1358-1359(Oct 1984). Contract AC02- 
76ER03069. 

In this paper we show that if a resonant state corresponding 
to a deformed nuclear system is specified by a well defined orienta- 
tion of its principal axes then the partial width, which appears in 
the resonant scattering amplitude, depends on the angle between 
the direction of the emitted particle and the preferred direction of 
the resonant state. This effect may be observed in the scattering of 
actinide nuclei. 
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REFER ALSO TO CITATION(S) 17426, 17481, 17493, 17502 


17524 Possible solution to the entropy puzzle in heavy- 
ion collisions. Csernai, L.P. (School of Physics and Astrono- 
my, University of Minnesota, Minneapolis, Minnesota 
55455). Physical Review Letters; 54: No. 7, 639-642(18 Feb 
1985). Contract AC02-79ER 10364. 

The dynamics of the first-order liquid-gas phase transition in 
the final expansion stage of a high-energy heavy-ion collision is 
studied. The high entropy values extracted from light-particle abun- 
dances measured at low bombarding energies, E/sub lab/ = (SO— 
300)A MeV, are explained as a consequence of the liquid-gas phase 
coexistence at the breakup of the nuclear matter. 


17525 Partitioning of nuclei. Sobotka, L.G.; Moretto, 
L.G. (Nuclear Science Division, Lawrence Berkeley Labo- 
ratory, University of California, Berkeley, California 94720). 
Physical Review [Section] C: Nuclear Physics; 31: No. 2, 668- 
670(Feb 1985). Contract AC03-76SF00098. 

We show that the information theory method of Aichelin 
and Huefner for calculating the fragment distribution resulting from 
high energy proton bombardments is an approximation to the Euler 
number partition. We find that a consistent application of the 
theory produces fragment distributions substantially steeper than 
the calculation of Aichelin and Huefner. The quality of fit to the 
data and its implications are discussed. 


17526 Feedback process controlling energy partition and 
mass exchange between heavy ions. Moretto, L.G. (Law- 
rence Berkeley Lab., CA (USA)); Lanza, E.G. (Max- 
Planck-Institut fuer Kernphysik, Heidelberg (Germany, 
F.R.)). Nuclear oe [Section] A; 428: pin Oct 
1984). (CONF-8405179—). Contract AC03-76SF0009 

From International conference on theoretical ee to 
heavy ion reaction mechanisms; Paris, France (14 May 1984). 

The thermal energy partition between fragments and the 
lack of mass drift under the action of a driving force are explained 
in terms of a temperature-dependent particle exchange. A feedback 
mechanism driven by the relative motion minimizes the temperature 
gradient between the fragments at the expense of the light fragment 
mass. 


Dynamics of fission and heavy ion reactions. Nix, 
i Re Sierk, A.J. (Los Alamos National Lab., NM (USA). 
Theoretical Div.). Nuclear Physics [Section] "A 428: 161- 
176(22 Oct 1984). (CONF-8405179—). 

From International conference on theoretical approaches to 
heavy ion reaction mechanisms; Paris, France (14 May 1984). 

We discuss recent advances in a unified macroscopic-micro- 
scopic description of large-amplitude collective nuclear motion 
such as occurs in fission and heavy ion reactions. With the goal of 
finding observable quantities that depend upon the magnitude and 
mechanism of nuclear dissipation, we consider one-body dissipation 
and two-body viscosity within the framework of a generalized 
Fokker-Planck equation for the time-dependence of the distribution 
function in phase space of collective coordinates and momenta. 
Proceeding in two separate directions, we first solve the general- 
ized Hamilton equations of motion for the first moments of the dis- 
tribution function with a new shape parametrization and other tech- 
nical innovations. This yields the mean translational fission-frag- 
ment kinetic energy and mass of a third fragment that sometimes 
forms between the two end fragments, as well as the energy re- 
quired for fusion in symmetric heavy ion reactions and the mass 
transfer and capture cross section in asymmetric heavy-ion reac- 
tions. In a second direction, we specialize to an inverted-oscillator 
fission barrier and use Kramers’ stationary solution to calculate the 
mean time from the saddle point to scission for a heavy-ion-induced 
fission reaction for which experimental information is becoming 
available. 





2391 / ERA-10/9 


17528 Macroscopic treatment of nuclear dynamics, Swia- 
tecki, W.J. (Lawrence Berkeley Lab., CA (USA). Nuclear 
Science Div.). Nuclear Physics [Section] A; 428: 199-222(22 
Oct 1984). (CONF-8405179—). Contract AC03-76SF00098. 

From International conference on theoretical approaches to 
heavy ion reaction mechanisms; Paris, France (14 May 1984). 

A qualitative classification of nucleus-nucleus reactions into 
four types is described, a consequence of the existence of up to 
three ‘milestone configurations’ that a fusing system may be faced 
with. These considerations lead to phenomenological formulae for 
fusion and compound-nucleus cross-sections that may be compared 
with experiments by the use of ‘rectillinear cross section plots’. Ex- 
amples of more specific model calculations of nuclear reactions em- 
ploying the ‘Chaotic Regime Dynamics’ are described. Some misun- 
derstandings regarding the Wall and Wall-and-Window formulae, 
underlaying this type of dynamics, are discussed in the appendix. 


17529 Dynamics of angular momentum accumulation in 
damped nuclear reactions. Randrup, J.; Doessing, T. (Law- 
rence Berkeley Lab., CA (USA). Nuclear Science Div.). 
Nuclear Physics [Section] A; 428: 255-270(22 Oct 1984). 
(CONF-8405179—). Contract AC03-76SF00098. 

From International conference on theoretical approaches to 
heavy ion reaction mechanisms; Paris, France (14 May 1984). 

The dynamical evolution of the correlated angular momen- 
tum distribution in a damped nuclear reaction is discussed within 
the framework of the nucleon exchange transport model. 


17530 Quark tunneling in nuclei. Goldman, T.; Stephen- 
son, G.J. Jr. (Los Alamos National Lab., NM (USA)). Phys- 
ics Letters, [Section] B; 146: No. 3/4, 143-147(11 Oct 1984). 

We consider the effect in finite nuclei of the fact that ampli- 
tudes of quark constituents do not vanish abruptly at any finite dis- 
tance from a nucleon. A crude approximation indicates that there is 
a significant contribution to binding energy from the resultant 
quark tunneling between nucleons. We discuss some implications of 
this new model of nuclei for nuclear physics. 


17531 Possibility of destructive interference between light 
and heavy Majorana neutrinos in neutrinoless double beta 
decay. Leung, C.N. (Fermi National Accelerator Lab., Bata- 
via, IL (USA)); Petcov, S.T. (Bylgarska Akademiya na 
Naukite, Sofia. Inst. po Yadrena Fizika i Yadrena Energe- 
tika). Physics Letters, [Section] B; 145: No. 5/6, 416-420(27 
Sep 1984). 

The possibility of destructive interference between the con- 
tributions from light and heavy Majorana neutrinos in the neutrino- 
less double beta decay amplitude is considered. Incorporating 
recent limits on the masses and mixing of heavy neutrinos coupled 
to the electron, it is found that destructive interference in tellurium 
can occur only if the heavy neutrino mass lies in the following re- 
gions: 20 MeV < or approx.m< or approx.30 MeV, 60 MeV< or 
approx.m< or approx.140 MeV, and 170 MeV < or approx.m< or 
approx.200 MeV. This greatly improves the previous estimate of 
m< or approx.3.5 GeV. A model is then described to illustrate 
how the destructive interference might occur. 


17532 Generalized cranking model for collective nuclear 
motion. Kunz, J.; Nix, J.R. (Los Alamos National Lab., NM 
(USA). Theoretical Div.). Nuclear Physics [Section] A; 426: 
No. 2, 353-378(17 Sep 1984). 

The Inglis cranking model is generalized to take into ac- 
count effects of any velocity dependence present in the single-parti- 
cle potential and the reaction of the pairing field to the collective 
motion. The generalized model is applied to translations, rotations 
and some special types of vibrations. Some of our results and our 
numerical calculations are obtained with a harmonic-oscillator 
single-particle potential. Unlike the inertia calculated with the Inglis 
cranking model, the inertia calculated with the generalized crank- 
ing model is independent of the effective mass and approaches the 
irrotational value in the limit of large pairing. 


17533 Nuclear dissipation in heavy-ion reactions and fis- 
sion. Nix, J.R. (Los Alamos National Lab., NM). Comments 
on Nuclear and Particle Physics; 12: No. 1, 13-27(1983). 
Influenced by both mean-field effects and two-particle colli- 
sions, nuclear dynamics displays a richness ranging from elastic vi- 
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brations of solids to long mean-free-path dissipative fluid flow with 
statistical fluctuations. Confrontation of recent and planned experi- 
ments with new theoretical calculations. is helping determine the 
magnitude and mechanism of dissipation in large amplitude collec- 
tive nuclear motion. 


17534 Nuclear saturation and nuclear forces. Day, B.D. 
(Argonne National Lab., IL). Comments on Nuclear and 
Particle Physics; 11: No. 3, 115-126(1983). 

Theoretically reasonable nucleon-nucleon potentials that are 
fitted to two-body data are used to calculate nuclear saturation 
properties. The results show that some physical effect besides a 
two-body potential is required. Including a three-body force greatly 
improves the calculated saturation properties. 


6540 Radiation And Shielding Physics 
REFER ALSO TO CITATION(S) 17492 


(AREAEE—269) NXDC-neutron and x-ray dif- 
fraction code for crystal structures calculations. Abbas, Y.; 
El-Sherif, A. (Atomic Energy Establishment, Inshas 
Egypt). Reactor and Neutron Physics Dept.). 1982. 14p. 
NTIS (US Sales Only), PC A02. File Number DE85900871. 
A computer program NXDC for the calculations of neutron 
diffraction and x-ray diffraction intensities is reported. The program 
is very flexible and allows the intensity of a reflection with a given 
Miller indices to be calculated if the unit cell and its contents are 
specified together with the equipment used - Neutrons or x-rays - 
and if necessary introducing temperature and absorption factors 
corrections. For the refinement of crystal structures, provision is 
made for the comparison of the calculated intensities and the inte- 
grated intensities observed the diffraction diagrams using the least- 
squares analysis to obtain the reliability factor R. The program is 
written in FORTRAN IV and is very suitable for minicomputers. 6 
references. 


17536 (CONF-8110355—1) Remarks on linear transport 
theory. Kaper, H.G. (Argonne National Lab., IL (USA)). 
1981. Contract W-31-109-ENG-38. 25p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE8 30. 

From Society for Industrial and Applied Mathematics fall 
meeting; Cincinnati, OH, USA (27 Oct 1981). 

This is an expository paper on linear transport theory. Its 
main purpose is to introduce the subject matter to the uninitiated 
reader who is interested in applications of mathematics to problems 
of physics and engineering. 23 references. 


17537 (LA—9683-MS) Energy deposition from particle 
beams. Osborne, W.Z. (Los Alamos National Lab., NM 
(USA)). Nov 1984. Contract W-7405-ENG-36. 28p. NTIS, 
PC A03/MF AOI; 1; GPO Dep. File Number DE85007382. 

A Fortran code named PARTEN, designed to compute 
electron or heavy-particle energy deposition in a layered, infinite 
plane target, has been written and tested by comparison with meas- 
urements. Ease of use, transportability, and economy in computing 
times were primary considerations. 


17538 (LA—10290-MS) Inorganic 
properties important for MeV radiation . Berzins, 
G.J.; Lumpkin, A.H.; Smith, H.L. (Los Alamos National 
Lab., NM (USA)). Dec 1984. Contract W-7405-ENG-36. 
19p. NTIS, PC A02/MF A01; 1; GPO Dep. File Number 
DE85007376. 

This report summarizes observed properties of incrganic flu- 
orescent screens that are important in imaging experiments that rely 
on MeV photons and neutrons. The summary is based on our earli- 
er, more comprehensive report. Recent, preliminary results of 
Monte Carlo calculations that complement that work are also dis- 
cussed. 


fluorescent screen 
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17539 Neutron scattering from a quantum oscillator sub- 
ject to noise. Dattagupta, S.; Reiter, G.F. ent of 
Physics, Brookhaven National Laboratory, Upton, New 
tal H 11973 and School of Physics, University of Hydera- 

Hyderabad 500134, India). Ph 1 Review [Section] A: 
oa Physics; 31: No. 2, 1034-1038(Feb 1985). 

The neutron scattering cross section (density-correlation 
function) for a harmonic oscillator subject to small, frequent impul- 
sive forces (Brownian motion) is calculated. We find that the im- 
pulse approximation is not correct in the limit that the momentum 
transfer approaches infinity, as there is no time scale on which the 


particle can be regarded as free. 


17540 leutron scattering in condensed-matter physics. 
Axe, J.D.; Nokiow, R.M. (Brookhaven National Laborato- 
ry). Physics Today; 38: No. 1, 27-37(Jan 1985). 

Because neutrons interact with atomic nuclei and magnetic 
fields in a sample, rather than electron clouds, they provide infor- 
mation that is complementay to that probed by electrons and pho- 
tons. 


17541 Neutron scattering with spallation sources. 
Lander, G.H.; Price, D.L. (Argonne National Laboratory, 
Argonne, Illinois). Physics Today; 38: No. 1, 38-46(Jan 1985). 

Pulsed neutron sources in conjunction with time-of-flight 
spectrometry offer both a broader bandwidth of neutron energy 
and more neutrons with epithermal energy than are possible with 
reactor neutron sources. 


17542 Energy losses of positive and negative high-energy 
channeled particles. Hasan, M.A.; a Allen, R.; 
Sun, C.R.; Gibson, W.M.; Kim, I.J.; .O.; i 


395-407(Jan 1983). Contract AC02- 


The results of measurements of energy losses of 35-, 100-, 
and 250-GeV particles channeled through a 2-cm Ge crystal are re- 
ported. The energy losses are correlated with the incoming and 
outgoing particle angles, relative to the channel axis, and the results 
are compared with existing theories. 


6550 Medical Physics 


17543 (ORNL—6126© 1983 ORNL intercomparison of 
personnel neutron and gamma dosemeters. Swaja, R.E.; Sims, 
C.S.; Greene, R.T. (Oak Ridge National Lab., TN (USA)). 
Jan 1985. Contract AC05-840R21400. 62p. NTIS, PC A04/ 
MF A01; GPO Dep. File Number DE85007207. 

The Ninth Personnel Dosimetry Intercomparison Study was 
conducted during April 19-21, 1983, at the Oak Ridge National 
Laboratory. Dosemeters from 33 participating agencies were 
mounted on water-filled polyethylene elliptical phantoms and ex- 
posed to a range of low-level dose equivalents (0.02-0.45 mSv 
gamma and 0.49-11.14 mSv neutron) which could be encountered 
during routine personnel monitoring in mixed radiation fields. The 
Health Physics Research Reactor served as the radiation source for 
six separate exposures which used four different shield conditions: 
unshielded and shielded with steel, steel/concrete, and concrete. 
Results of the neutron measurements indicate that it is not unusual 
for dose equivalent estimates made under the same conditions by 
different agencies to differ by more than a factor of 2. Albedo sys- 
tems, which were the most popular neutron monitors in this study, 
provided the most accurate results with CR-39 recoil track being 
least accurate. Track and film neutron systems exhibited problems 
providing measurable indication of neutron exposure at dose 
equivalents of about 0.50 mSv. Gamma measurements showed that 
TLD and film systems generally overestimated dose equivalents in 
the mixed radiation fields with film exhibiting significant problems 
providing measurable indication of gamma exposure at dose equiva- 
lents lower than about 0.15 mSv. Under the conditions of this study 
in which exposures were carefully controlled and participants had 
information concerning exposure conditions and incident spectra 
prior to dosemeter analysis, only slightly more than half of all neu- 
tron and gamma dose equivalent estimates met regulatory accuracy 


standards relative to reference values. These results indicate that 
continued improvement of mixed-field personnel dosimetry is re- 
quired by many participating organizations. 15 references, 30 tables. 


17544 Absolute neutron dosimetry: Effects of ionization 
chamber wall thickness. Ten Haken, R.K.; Awschalom, M.; 
Rosenberg, I. (Neutron Therapy Facility, Fermi National 
Accelerator Laboratory, Batavia, Illinois 60510). Medical 
Physics; 12: No. 1, 46-52(Jan 1985). 

To assess the effect of ionization chamber wall thickness on 
absolute neutron absorbed dose determinations, measurements were 
made of the charge collected by an A-150 tissue-equivalent plastic 
ionization chamber irradiated by a p(66)Be(49) neutron therapy 
beam as a function of chamber wall thickness both in air and in 
four different media: tissue-equivalent solution, water, motor oil, 
and glycerin. Wall thicknesses ranged from 1 to 31 mm, where iso- 
lation of the chamber gas volume from protons originating outside 
the chamber wall was assured. The in-air measurements compare 
favorably with earlier buildup measurements performed with an A- 
150 extrapolation chamber in an A-150 phantom. The in-phantom 
results may be explained if the effect of charged particles reaching 
the gas volume from the medium and the wall as well as the differ- 
ences in neutron attenuation by the wall and the medium displaced 
by the wall are taken into account. The errors in absolute absorbed 
dose determination caused by ignoring the above processes are as- 
sessed. 


17545 Automated source wells for instrument calibration. 
Ratcliffe, C.A.; Benton, V.A. (Battelle Pacific Northwest 
Lab., Richland, WA). Health Physics; 47: No. 3, 455-457(Sep 
1984). Contract AC06-76RL01830. 

Calibration wells are a well established means of obtaining a 
range of broadbeam radiation intensities useful for calibration of 
portable instruments and similar tasks, with minimal exposure to 
personnel. At the US Department of Energy’s Hanford Site, 2 such 
wells have been in use for approximately 30 years. For many years, 
a crank was used to manually raise and lower the source, with the 
position of the source read from a steel tape. Corrections for source 
decay and atmospheric changes could then be done manually for 
instruments with air breathing detectors. To eliminate the need for 
manual calculation of corrections and positioning of the source, a 
computer-based automated controller was designed. This note de- 
scribes the automated control system, which provides improved ac- 
curacy and precision of source positioning within the well and 
automatic correction of exposure rates for ambient temperature and 
pressure. 


6560 Solid State Physics 
REFER ALSO TO CITATION(S) 16679 


17546 (LA—10275-MS) High-temperature series expan- 
sion of par delta‘chi/par delta H‘ for a general continuous- 
spin Ising model. Johnson, J.D.; Baker, G.A. Jr. (Los 
Alamos National Lab., NM (USA)). Nov 1984. Contract W- 
7405-ENG-36. 58p. NTIS, PC A04/MF A01; GPO Dep. 
File Number DE85007390. 

We give for the continuous-spin Ising model the high-tem- 
perature series for par A‘chi/dH‘, the 4th magnetic field derivative 
of the magnetic susceptibility, through the 10th power of the in- 
verse temperature. This expansion is presented for eight different 
lattices in spatial dimensions 1 through 4 with zero magnetic field. 


17547 (UCID—20327) Molecular dynamics studies of 
energy ier processes in crystal systems. Annual summary 
report. Karo, A.M.; Walker, F.E. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Jan 1985. Contract W-7405-ENG- 
48. 8p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85007247. 

Molecular dynamics is now recognized as a very powerful 
technique for examining the microscopic details of a wide variety 
of phenomena, subject to practical computational restrictions on the 
length of time that one can follow the evolution of the system and 
on the number of particles in the system. Simply stated, molecular 





2393 / ERA-10/9 


dynamics involves the numerical solution by computer of Newton's 
equations of motion for all the atoms comprising the active region 
of the assembly. As a result the coordinates and velocities of the 
particles are obtained as functions of time. Shock-induced fast-de- 
composition processes are one of a wide variety of phenomena 
brought about by shock passage through condensed matter; such 
phenomena also include high-pressure polymorphic phase transi- 
tions, shock-induced polymerization, and shock-induced material 
syntheses. There is now an acceptance of the need to understand 
the microscopic details underlying shock-induced chemical and 
physical processes. A problem of great current interest is the attain- 
ing of a fundamental understanding of shock-induced initiation of 
energetic materials. Here the temporal and spatial scales involved 
lead us directly to considerations of a microscopic nature. Our 
present studies focus on an important specific facet of this problem, 
namely the energy transfer processes in crystal systems, particularly 
in molecular lattices. 


17548 Domain motion and threshold behavior of charge- 
density waves. Sokoloff, J.B. (Physics Department, North- 
eastern ae Boston, Massachusetts 02115). Physical 
Review [Section] B: Condensed Matter; 31: No. 4, 2270- 
2276(15 Feb 1985). Contract FG02-84ER45079. 

The relationship between the various computer-simulation 
theories of charge-density-wave motion is discussed, and some new 
simulation results in one and three dimensions are presented, which 
provide evidence that the motion near threshold proceeds by do- 
mains analogous to the Lee-Rice domains becoming unstable and 
jumping rapidly. The consequences of a model based on this pic- 
ture are then discussed. This model leads to a threshold field which 
is different from the Lee-Rice depinning field (which is argued to 
be the field necessary to depin a typical domain but not necessarily 
sufficient to cause sustained motion of the charge-density wave), for 


strong pinning. 


17549 Propagation of nonlinear surface _polaritons. 
Leung, K.M. (Department of Physics, Brookhaven National 
Laboratory, Upton, New York 11973 and Department of 
Physics, Polytechnic Institute of New York, Brooklyn, New 
York 11201). Physical Review [Section] A: General Physics; 31: 
No. 2, 1189-1192(Feb 1985). 

The propagation of nonlinear p-polarized electromagnetic 
surface waves in a model previously studied by Yu is studied here 
without restrictions on the field amplitudes. s-polarized waves are 
also studied. Results for the dispersion relations and field profiles 
are reported. 


17550 Nonperturbative critical behavior of random-fields 
systems. Shapir, Y. (Physics Department, Brookhaven Na- 
tional Laboratory, Upton, New York 11973). Physical 
Review Letters; 54: No. 2, 154-156(14 Jan 1985). Contract 
AC02-76CH00016. 

The thermal critical properties of random-field systems in 
the observable, linear, local-response regime are considered. A con- 
sistent nonperturbative approach yields an effective reduced dimen- 
sion d-bar = [d+1/v(d-bar)]/2 for the thermal exponents if a(d- 
bar)< or =0. The consequences for Ising systems are particularly 
reliable at the upper and lower critical dimensions (d/sub u.c.d./ = 
6 and d/sub l.c.d./ = 2, respectively) as well as at d = 3 where a 
= 0 (logarithmic divergence). The results are in agreement with 
measurements on random antiferromagnets of the specific heat (by 
linear birefringence) and the correlation length (by neutron scatter- 
ing). 


17551 Structural transition and charge density waves in 
thim films. Kresin, V.Z. (Materials and Molecular Research 
Division, Lawrence Berkeley Laboratory, University of 
California, Berkeley, California). Journal of Low Tempera- 
ture Physics; 57: No. 5, 549-561(1 Dec 1984). 

A special type of low-temperature structural transition 
occurs in thin, size-quantized films with a strong anisotropy of the 
Fermi curve (e.g., in Bi films). The lattice appears to be unstable 
for such films. The structural transition is accompanied by the ap- 
pearance of charge density waves and is characterized by peculiar 
temperature and thickness dependences of the electron concentra- 
tion. Experimental data can be explained by the present theory. 
The possibility of new experimental investigations is discussed. 
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17552 (LBL—16993) Lectures on probability and statis- 
tics. Yost, G.P. (Lawrence Berkeley Lab., CA (USA)). 
1984. Contract AC03-76SF00098. an NTI 07 
A01; GPO Dep. File Number DE8 07 

Presented as a course on statistics, Imperial College, 
London, England, January-April 1983. 

These notes are based on a set of statistics lectures delivered 
at Imperial College to the first-year postgraduate students in High 
Energy Physics. They are designed for the professional experimen- 
tal scientist. We begin with the fundamentals of probability 
in which one makes statements about the set of possible outcomes 
of an experiment, based upon a complete a priori understanding of 
the experiment. For example, in a roll of a set of (fair) dice, one 
understands a priori that any given side of each die is equally likely 
to turn up. From that, we can calculate the probability of any spec- 
ified outcome. We finish with the inverse problem, statistics. Here, 
one begins with a set of actual data (e.g., the outcomes of a number 
of rolls of the dice), and attempts to make inferences about the state 
of nature which gave those data (e.g., the likelihood of seeing any 
given side of any given die turn up). This is a much more difficult 
problem, of course, and one’s solutions often turn out to be unsatis- 
factory in one respect or another. 


17553 (SAND—84-2062) Finite-difference electrodynamic 
analysis of a tapering coaxial waveguide incorporating a di- 
electric wedge-shaped lens for concentrating transverse elec- 
tromagnetic (TEM) waves. Vittitoe, C.N.; Clark, R.E. 
(Sandia National Labs., Albuquerque, NM (USA)). Dec 
1984. Contract AC04-76DP00789. 22p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85007786. 

The three-dimensional, finite-difference, electrodynamic 
computer code SOS models a portion of a coaxial, aximuthally 
symmetric, tapering waveguide. A transverse electromagnetic 
(TEM) wave is launched at the inlet section in an oil medium. The 
wave is reflected from a Lucite section, from a wedge-shaped 
water dielectric, from a vacuum section, and from the tapering con- 
ductors. The wedge is a lens that aids concentrating the energy into 
the tapering section. Voltage and current traces are examined at 
several locations within the waveguide. They determine the 40-pF 
wedge capacitance that increases the pulse risetime from the input 
0.5 ns to >1.5 ns at the outlet. Alterations are discussed to include 
more effects within the waveguide, to reduce the outlet-signal rise- 
time, and to reduce the probability of arcing. Appendixes describe a 
dielectric thin-wedge subgrid model and a treatment for dielectric- 
interface boundary conditions that were developed and implement- 
ed into SOS so the code would be applicable. 20 figures. 


17554 Length in statistical thermodynamics, Salamon, P.; 
— J.D.; Berry, R.S. (Department of Mathematical Sci- 

ces, San Diego State University, San Diego, California 
92182). Journal of Chemical Physics; 82: No. $ 2433-2436(1 
Mar 1985). 

A theorem is proved establishing the equality of “lengths” 
calculated with the entropy-based metric partial?S/partialX/sub i/ 
partialX/sub j/ used by Ruppeiner and with a metric based on the 
information—theoretic entropy max(-Zp/sub j/ In p/sub j/). 


17555 Reduction of dissipation in a thermal engine by 
external 


means of periodic changes of constraints. Escher, C.; 
Ross, J. ent of Chemistry, Stanford University, 
Stanford, California 94305). Journal of Chemical Physics; 82: 
No. 5, 2453-2456(1 Mar 1985). 

We consider a thermal engine driven by chemical reactions, 
which take place in a continuous flow, stirred tank reactor fitted 
with a movable piston. Work can be produced by means of a * 
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engine coupled to the products and to an external heat bath, and by 
the piston. Two modes of operation are compared, each with fixed 
input rate of chemicals: one with periodic variation of an external 
constraint [mode (b)], in which we vary the external pressure, and 
one without such variation [mode (a)]. We derive equations for the 
total power output in each of the two modes. The power output in 
mode (b) can be larger than that of mode (a) for the same chemical 
throughput and for the same average value of the external pressure. 
For a particularly simple case it is shown that the total power 
output in mode (b) is larger than that in (a) if work is done by the 
piston. At the same time the entropy production is decreased and 
the efficiency is increased. The possibility of an increased power 
output is due to the proper control of the relative phase of the ex- 
ternally varied constraint and its conjugate variable, the external 
pressure and the volume. This control is achieved by the coupling 
of nonlinear kinetics to the externally varied constraint. Details of 
specific mechanisms and the occurrence of resonance phenomena 
are presented in the following article. 


17556 Solution (Dirac electron in crossed, constant elec- 
tric and magnetic fields) that has found a problem (relativistic 
quantized Hall effect). Nieto, M.M.; Taylor, P.L. (Theoreti- 
cal Division, Los Alamos National Laboratory, University 
of California, Los Alamos, New Mexico 87545). American 
Journal of Physics; 53: No. 3, 234-237(Mar 1985). Contract 
W-7405-ENG-36. 

The exactly solvable Dirac electron in crossed, constant 
electric and magnetic fields represents the relativistic quantized 
Hall effect. The solution allows one to show that there are no rela- 
tivistic quantum-mechanical corrections to the ordinary quantized 
Hall effect. 


17557 Invariants polynomial in momenta for integrable 
Hamiltonians. 


Hall, L.S. (Lawrence Livermore National 

Laboratory, Livermore, California). Physical Review Letters; 

54: No. 7, 614-615(18 Feb 1985). Contract W-7405-ENG-48. 

We show the near-universal existence of a second invariant 

that is polynomial in the momenta for integrable Hamiltonian sys- 

tems in two dimensions. Specifically, Hietarinta’s three "counterex- 
amples” are converted to polynomial form. 


17558 Critical dimension of string theories in curved 
space. Nemeschansky, D.; Yankielowicz, S. (Stanford 
Linear Accelerator Center, Stanford University, Stanford, 
California 94305). Physical Review Letters; 54: No. 7, 620- 
623(18 Feb 1985). Contract AC03-76SF00515. 

The critical dimension of string theories in which the back- 
ground metric is a product of Minkowski space and an SU(N) or 
O(N) group manifold is derived. A consistent string theory can be 
constructed only in the presence of a Wess-Zumino term associated 
with the compactified dimension. This implies that the compactified 
radius is quantized in units of the strong tension. A generalization 
to the supersymmetric case is discussed. 


17559 Renormalized kinetic theory of dilute molecular 
gases: Chattering. Cole, R.G.; Evans, D.R.; Hoffman, D.K. 
(Ames Laboratory, USDOE and Department of Chemistry, 
Iowa State University, Ames, Iowa 50011). Journal of 
Chemical Physics; 82: No. 4, 2061-2070(15 Feb 1985). Con- 
tract W-7405-ENG-82. 

The phenomenon of molecular chattering (a collision be- 
tween two rigid ovaloids involving two or more impulsive hits) is 
investigated with emphasis on the importance of these collisions on 
kinetic theory calculations for dilute molecular systems. To facili- 
tate this analysis, the pseudo-Liouville formalism, commonly em- 
ployed in the kinetic theory of rigid spheres, is generalized to a 
form appropriate to rigid ovaloids. From this formalism, we derive 
a chattering expansion of the bracket integrals, the terms of which 
successively incorporate higher order chattering sequences. Finally, 
the results of scattering trajectories between a rigid sphere and a 
rigid ellipsoid are reported. It is demonstrated that the neglect of 
chattering sequences leads to large errors when calculating the 
bracket integrals for realistic model parameters; the errors ranging 
from ~1% to as high as ~200%. 
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17560 Quantum ergodicity and a quantum measure alge- 
bra. Stechel, E.B. (Sandia National Laboratories, Albuquer- 
que, New Mexico 87185). Journal of Chemical Physics; 82: 
No. 1, 364-371(1 Jan 1985). Contract AC04-76DP00789. 

A quantum ergodic theory for finite systems (such as isolat- 
ed molecules) is developed by introducing the concept of a quan- 
tum measure algebra. The basic concept in classical ergodic theory 
is that of a measure space. A measure space is a set M, together 
with a specified sigma algebra of subsets in M and a measure de- 
fined on that algebra. A sigma algebra is closed under the forma- 
tion of intersections and symmetric differences. A measure is a non- 
negative and countably additive set function. For this to be further 
classified as a dynamical system, a measurable transformation is in- 
troduced. A measurable transformation is a mapping from a meas- 
ure space into a measure space, such that the inverse image of 
every measurable set is measurable. In conservative dynamical sys- 
tems, a measurable transformation is measure preserving, which is 
to say that the inverse image of every measurable set has the same 
measure as the original set. Once the measure space and the meas- 
urable transformation are defined, ergodic theory can be investigat- 
ed on three levels: describable as analytic, geometric and algebraic. 
The analytic level studies linear operators induced by a transforma- 
tion. The geometric level is concerned directly with transforma- 
tions on a measure space and the algebraic treatments substitute a 
measure algebra for the measure space and basically equate sets that 
differ only by sets of measure zero. It is this latter approach that is 
most directly paralleled here. A measure algebra for a quantum dy- 
namical system is defined within which stochastic concepts in quan- 
tum mechanics can be investigated. The quantum measure algebra 
differs from a normal measure algebra only in that multiplication is 
noncommutative and addition is nonassociative. Nonetheless, the 
quantum measure algebra preserves the essence of a normal meas- 
ure algebra. 


17561 New multispin coding algorithm for Monte Carlo 
simulation of the Ising model. Williams, G.O.; Kalos, M.H. 
(Department of Bioengineering, School of Engineering and 
Applied Science, University of Pennsylvania, Philadelphia, 
Pennsylvania 19104). Journal of Statistical Physics; 37: No. 2, 
283-300(Nov 1984). Contract AC02-76ER03077. 

We present a new algorithm for Monte Carlo simulation of 
the Ising model. The usual serial architecture of a computer is ex- 
ploited in a novel way, enabling parallel but independent calcula- 
tions to be carried out on as many spins as there are bits in a com- 
puter word in each fundamental move. The algorithm enjoys a sub- 
stantial increase in execution speed over more usual multispin 
coding algorithms. By its very nature, the algorithm consitutes a 
design for a special-purpose processor. 


17562 Symmetries of coset spaces and Kaluza-Klein su- 
pergravity. Castellani, L.; Romans, L.J.; Warner, N.P. (De- 
partment of Physics, California Institute of Technology, 
Pasadena, California 91125). Annals of Physics (New York); 
157: No. 2, 394-407(15 Oct 1984). Contract AC03- 
81ER40050. 

Known theorems about the isometry group of a general 
coset space G/H are reviewed. The Killing vectors on G/H are ex- 
plicitly constructed. Rescalings of the coset vielbeins are discussed, 
and a simple criterion to find which rescalings preserve the isome- 
try group is given. A general expression for the Riemann and Ricci 
tensors in terms of the rescaled vielbeins and the group structure 
constants is derived. These results have useful applications in 
Kaluza-Klein theories. As an example, the round and the squashed 
seven-spheres that have been used to compactify d = 11 supergra- 
vity are discussed, and it is shown that they can be identified with 
two appropriately rescaled coset spaces SO(5)/ SO(3). 


17563 Weak instabilities in many-dimensional Hamilton- 
ian systems. Vivaldi, F. (School of Physics, Georgia Insti- 
tute of Technology, Atlanta, Georgia 30332). Reviews of 
Modern Physics; 56: No. 4, 737-754(Oct 1984). Contract 
AS05-81ER40003. 

The problem of long-time predictions in many-dimensional 
Hamiltonian systems is examined. Some geometrical methods of 
nonlinear dynamics are reviewed, and applied to the study of a 
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class of instabilities that are peculiar of systems with more than two 
degrees of freedom. These are called “weak instabilities,” since they 
manifest themselves only after a long time. A qualitative analysis of 
the weak instability induced by slow parametric modulation (the 
modulational diffusion) is developed. The relevance of these phe- 
nomena to the problem of stability of charged particles in accelera- 
tors and storage rings is discussed. 


17564 Homogeneous periodic heat flow via nonequilli- 
brium molecular dynamics. Hoover, W.G.; Moran, B.; Haile, 
J.M. (Department of Applied Science, University of Califor- 
nia at Davis-Livermore, and Lawrence Livermore National 
Laboratory, Livermore, California 94550). Journal of Statis- 
tical Physics; 37: No. 1, 109-121(Oct 1984). Contract W- 
7405-ENG-48. 

Two nonequilibrium methods for simulating homogeneous 
periodic heat flow are applied to 108 three-dimensional soft spheres 
in both the fluid and face-centered cubic solid phases. Both none- 
quilibrium methods use irreversible thermodynamics to express heat 
conductivity in terms of the work required to generate heat flow. 
The Evans-Gillian method, derived from Green-Kubo theory, cor- 
rectly reproduces Ashurst’s heat conductivities. An approach based 
on Gauss’ principle of least constraint, in which the heat flow is 
constrained to a fixed value, fails this test. Heat flow is an inhomo- 
geneous, nonlinear function of particle velocities and coordinates. 
Thus, Gauss’ principle cannot be relied upon for treating inhomo- 
geneous nonlinear nonholonomic constraints. 


17565 Thermodynamics in finite time. Andresen, B.; Sa- 
lamon, P.; Berry, R.S. (Physics Laboratory II of the Uni- 
versity of Copenhagen, Denmark). Physics Today; 37: No. 9, 
62-70(Sep 1984). 

Asking how well systems can perform if they are to deliver 
power, not just energy, leads to investigations both in abstract, fun- 
damental thermodynamics and in almost-applicable physics, ssuch 
as determining the optimal motion of a piston. 
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17566 (NUREG/CP—0053, pp 6-32) Estimation of the 
miy censored 


hazard function from rando data by the kernel 
method. Tanner, M.A.; Wong, W.H. (Univ. of Wisconsin, 
Madison). Jun 1984. NTIS, PC A09/MF AO1 - GPO. File 
Number TI84016166. (CONF-8310248—; LA—10127-C). 

From 9. annual statistics symposium on national energy 
issues; —— MD, USA (19 Oct 1983). 

A direct kernel estimate of the hazard function is obtained 
from censored data by convolution smoothing of the empirical 
hazard. By exploiting a conditional independence property of the 
random censorship model, it is possible to obtain expressions for 
bias and variance in small samples. Under regularity conditions, the 
bias is asymptotically equal to the error resulting from approximat- 
ing the death-hazard function by its convolution with the kernel. 
The estimator is shown to be mean square consistent as the window 
size shrinks to zero. Asymptotic normality is also established, the 
proof of which is based on Hajek’ 8 projection approach. The un- 
derstanding of these properties is prerequisite to the understanding 
of more-complicated procedures based on kernels. The results also 
give insights to bias correction procedures as well as to the differ- 
ence between hazard estimation and density estimation. 16 refer- 
ences, 2 figures. 


17567 (NUREG/CP—0053, pp 103-112) Uncertainty 
analysis: good news and bad news. Beckman, R.J.; Whiteman, 
D.E. (Los Alamos National Lab., NM). Jun 1984, NTIS, 
PC A0O9/MF AOl - GPO. File Number 1184016166. 
(CONF-8310248—; LA—10127-C). 

From 9. annual statistics symposium on national energy 
issues; Rockville, MD, USA (19 Oct 1983). 

The good and bad characteristics of three methods of uncer- 
tainty analysis, propagation of errors, techniques for changing the 
input distribution, and Latin Hypercube Sampling, are investigated. 
For fault-tree analysis, Monte Carlo is shown to be the best tech- 
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nique. However, nagging questions about the appropriateness of 
placing distribution on the input variables may render the technique 
useless. Two methods are given for changing the input distributions 
to a large computer code, but in some cases these methods are 
shown to be inefficient. Unbiasedness in Latin Hypercube Sampling 
is shown to be induced by random selection of the design matrix, 
and the most-efficient designs are not related to the monotonicity of 
the function. 5 references, 4 figures, 2 tables. 


17568 (NUREG/CP—0053, pp 113-114) Recent develop- 
ments in sensitivity analysis. Iman, R.L. (Sandia National 
Labs., Albuquerque, NM). Jun 1984. NTIS, PC A09/MF 
AOl - GPO. File Number TI84016166. (CONF-8310248—; 
LA—10127-C). 

From 9. annual statistics symposium on national energy 
issues; Rockville, MD, USA (19 Oct 1983). 

Abstract only; no manuscript. 

This presentation was a preview of a much larger effort at 
Sandia National Laboratories involving the comparison of tech- 
niques for uncertainty analysis and sensitivity analysis for use with 
computer models in risk-assessment applications. That effort com- 
pares the techniques of (1) response surface fitting using fractional 
factorial designs, (2) Latin Hypercube Sampling, and (3) differential 
analysis. The comparison utilizes three real computer models used 
in risk-assessment applications associated with severe accidents at 
nuclear reactors and with geologic isolation of radioactive waste. 
Since the paper with the results of these comparisons is quite 
lengthy, no attempt is made to summarize the results in these pro- 
ceedings; rather it is suggested that interested readers contact the 
author directly to receive a copy. 


17569 (NUREG/CP—0053, pp 171-175) Government 
and statistics: the ASA/NRC experience. Harris, B. (Univ. of 
Wisconsin, Madison). Jun 1984. NTIS, PC A09/MF AOI - 
DIET Number T184016166. (CONF-8310248—; LA— 


From 9. annual statistics symposium on national energy 
issues; Rockville, MD, USA (19 Oct 1983). 

This material is part of the panel discussion on the activities 
of the ASA Ad Hoc Advisory Committee on Nuclear Regulatory 
Research. The discussion that follows is intended to describe the 
operations of the committee and its interactions with the Nuclear 
Regulatory Commission (NRC) from the perspective of a commit- 
tee member. 


17570 (SLAC—275) Local likelihood estimation. Tibshir- 
ani, R.J. (Stanford Linear Accelerator Center, CA (USA)). 
Dec 1984. Contract AC03-76SF00515. 53p. NTIS, PC A04/ 
MF AO1; 1; GPO Dep. File Number DE85007238. 

In this work, we extend the idea of local averaging to likeli- 
hood-based regression models. One application is in the class of 
generalized linear models (Nelder and Wedderburn (1972). We en- 
large this class by replacing the covariate form chi8 with an un- 
specified smooth function s(chi). This function is estimated from the 
data by a technique we call Local Likelihood Estimation - a type of 
local averaging. Multiple covariates are incorporated through a for- 
ward stepwise algorithm. In a number of real data examples, the 
local likelihood technique proves to be effective in uncovering non- 
linear dependencies. Finally, we give some asymptotic results for 
local likelihood estimates and provide some methods for inference. 


17571 Ex ion in condensates. Chakrabarti, J.; Sajjad 
Zahir, M. (Institute of Theoretical Science, University of 
Oregon, Eugene, Oregon 97403). Journal of Mathematical 
Physics (New York); 26: No. 3, 551-553(Mar 1985). Contract 
AT06-76ER70004. 

We show that the product of local current operators in 
quantum chromodynamics (QCD), when expanded in terms of con- 
densates, such as psi-barpsi, G/sup a//sub munu/ G/sup a//sub 
munu/, psi-barI psipsi-barIpsi, f/sub a/bcG/sup a//sub munu/G/ 
sup b//sub nualpha/ x G/sup c//sub alphamv/, etc., yields a series 
in Planck’s constant. This, however, provides no hint that the 
higher terms in such an expansion may be less significant. 





man, D.M. (Lawrence Livermore National Lab., CA). 
Radio Science; 18: No. 1, 57-69(Jan-Feb 1983). Contract W- 
7405-ENG-48. 

Prony's method, a procedure for estimating the parameters 
of a sum of exponentials, is applied here to linear array pattern syn- 
thesis. Unlike most approaches to this problem, Prony’s method 
provides source locations as well as source strengths, so that the 
synthesized distribution generally involve nonuniformly spaced 
sources. In this paper, the procedure is developed, its numerical 
characteristics are discussed, and its application is illustrated for 
several different radiation patterns. Because the unconstrained pro- 
cedure discussed here can lead to a requirement for directive 
sources, paper 2 will treat a version of Prony's method constrained 
to produce isotropic sources. 
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17573 Letters between Titius and Bonnet and the 
Titius—Bode law of planetary distances. Nieto, M.M. (Theo- 
retical Division, Los Alamos National Laboratory, Universi- 
ty of California, Los Alamos, New Mexico 87545). Ameri- 
can Journal of Physics; 53: No. 1, 22-25(Jan 1985). Contract 
W-7405-ENG-36. 

Titius first published the law of planetary distances as an in- 
sertion into the main text of his German translation of Bonnet's 
Contemplation de la Nature. Recently studied letters between 
Titius and Bonnet show that it was at Bonnet’s request that the 
second edition of the translation had this law (and other insertions) 
separated out as translator’s notes. It was this second edition that 
Bode read, taking the law as his own. 
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17574 (AD-A—147242/2/XAB) Asymptotic behaviour of 
the plasma equation. Technical summary report. Kwong, 
Y.C. (Wisconsin Univ., Madison (USA). Mathematics Re- 
search Center). Aug 1984. 6lp. (MRC-TSR—2727). NTIS, 
PC A04/MF AOl1. 

This paper is concerned with a plasma equation. It is known 
that there exists a finite extinction time T* such that the solution 
decays to zero at T*. Recently, Berryman and Holland investigated 
the stability of the profile of the solution as t approaches limit of 
T*. However, they obtained their results at the expense of some 
very strong regularity assumptions. This paper, proves the same 
kind of results without those strong regularity assumptions. By in- 
voking both the nonlinear semi-group theory and a standard regu- 
larizing scheme for the equation, the author measures rate of decay 
of the solution and obtains estimates on the time derivative as t in- 
finity T*. As motivated by the regularity assumptions, both the in- 
terior and boundary regularities of the solution are studied. Finally, 
he perturbs the nonlinearity of the plasma equation and studies the 
same aspects for the perturbed equation. 


(AD-A—147524/3/XAB) Propagator expansion 

for solving linearized plasma kinetic equations with 

papers, June 1983-June 

asperse, J.R. (Air Force Geophysics Lab., Hanscom 

AFB, MA (USA)). 25 Jun 1984. 15p. (AFGL-TR—84-0170; 
AFGL-ERP—884). NTIS, PC A02/MF A0O1. 

A propagator expansion method is presented for solving lin- 
earized plasma kinetic equations with collisions. The essence of the 
method is the representation and use of the collisional propagator 
for a given problem as an expansion in powers of the collision fre- 
quency. The linearized Balescu-Lenard collision operator and the 
zero-order distribution function Maxwellian were determined. An 
exact expression for the collisional damping rate is obtained in the 
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long-wavelength approximation to the first order in the plasma pa- 
rameter. 


17576 (ANL/FPP/TM—195) Toroidal equilibrium with 
low frequency wave driven currents. Ehst, D.A. (Argonne 
National Lab., IL (USA)). Dec 1984. Contract W-31-109- 
ENG-38. 19p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85005790. 

In the absence of an emf the parallel current, j/sub parallel/, 
in a steady state tokamak will consist of a neoclassical portion plus 
a wave-driven contribution. Using the drift kinetic equation, the 
quasilinear (wave-driven) current is computed for high phase speed 
waves in a torus, and this is combined with the neoclassical term to 
obtain the general expression for the flux surface average <j/sub 
parallel/B>. For a given pressure profile this technique fully deter- 
mines the MHD equilibrium, permitting the study of a new class of 
toroidal equilibria. 


17577 (AREAEE—261) Nonlinear intraction of S-polar- 
ized surface waves at the boundary of a semibounded magne- 
tized plasma. Amein, W.H.; El-Siragy, N.M.; Nagy, O.Z.; 
Sayed, Y.A. (Atomic Energy Establishment, Inshas (Egypt). 
Plasma Physics and Accelerators Dept.). 1981. 20p. NTIS 
(US Sales Only), PC A02. File Number DE85900666. 
Nonlinear interaction of S-Polarized surface waves at the 
boundary of a semibounded magnetized plasma is investigated. The 
expressions of the amplitudes of the generated waves are found. It 
is shown that, the generated waves with combined frequencies are 
equally radiated from the transient layer into plasma and vacuum. 


17578 (AREAEE—268) Co-axial electrodes gun charac- 
teristics. Masoud, M.M.; Soliman, H.M. (Atomic Energy 
Establishment, Inshas (Egypt). Plasma Physics and Accel- 
erators Dept.). 1981. 28p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE85900873. 

A coaxial electrodes gun is constructed with inner electrode 
diameter of 3.2 cm; outer electrode diameter of 6.6 cm and length 
of 25 cm. It is connected to a condenser bank which delivers 4°K 
joule stored energy. The maximum power of the discharge is equal 
to 4.5 x 10‘ K watt; for 5 kV charging voltage. The inductance 
showed two main peak values of 0.257 »H and 0.27 wH. Theoreti- 
cal calculations using one-dimension-single fluid model is used, 
which shows that the maximum acceleration is at 0.5 sec., and the 
gas breakdown takes place at the gun breech; at the start of the dis- 
charge, will leave the gun after 1.625 p sec, also the drift velocity, 
the force and the magnetic field are given. 


17579 (ATR—84(7975)-1) Low-Noise-Far-Infrared (FIR) 
Receiver tasks: FIR laser development. Final report. Foote, 
F.B.; Danielewicz, E.J.; Galantowicz, T.A. (Aerospace 
Corp., El Segundo, CA (USA). Electronics Research Lab.). 
31 Dec 1984. Contract AT03-77ET53021;AC03-81ER53112. 
85p. NTIS, PC A0O5/MF A001; GPO Dep. File Number 
DE85007882. 

The objectives of the Low-Noise Far-Infrared (FIR) Receiv- 
er program for FIR laser development were established with the 
particular goal of improving magnetic fusion diagnostics in tokamak 
fusion reactors. Development of both FIR sources and receivers 
can greatly benefit such programs studying controlled nuclear 
fusion by providing vital data on particle velocity (temperature) 
and density through scattering measurements. The Department of 
Energy (DOE), through the University of California at Los Ange- 
les (UCLA), has funded The Aerospace Corporation to design and 
implement state-of-the-art techniques in the FIR/near-millimeter- 
wave spectral region. Specific areas of interest to DOE are portable 
FIR lasers, near-millimeter-wave mixers, solid-state sources, and the 
integration of these areas into advanced diagnostic tools for plasma 
studies. This report documents the work accomplished in those 
areas of interest. 
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17580 (CONF-850310—13) Optimal control theory ap- 
plied to fusion plasma thermal stabilization. Sager, G.; Miley, 
= Maya, I. (Illinois Univ., Urbana (USA); GA Technol- 

ies, Inc., San Diego, CA (USA)). 1985. Contract AC02- 
; ET52040. 2p. (COO—2218-311). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85007599. 

From 6. topical meeting on the technology of fusion energy; 
San Francisco, CA, USA (3 Mar 1985). 

Many authors have investigated stability characteristics and 
performance of various burn control schemes. The work presented 
here represents the first application of optimal control theory to the 
problem of fusion plasma thermal stabilization. The objectives of 
this initial investigation were to develop analysis methods, demon- 
strate tractability, and present some preliminary results of optimal 
control theory in burn control research. 


17581 (DOE/ER/53091-——T15) Collisional mechanisms in 
D~ beam sources for MFE experiments and reactors. Techni- 
cal progress report. Coggiola, M.J.; Peterson, J.R. (SRI 
International, Menlo Park, CA (USA)). 23 Jan 1985. Con- 
tract AT03-80ER53091. 20p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85006041. 

There were three main areas of effort during the report 
period: (A) the development and demonstration of a new technique 
for the determination of product states in electron capture reactions 
of positive ions in Cs targets, (B) measurements of single electron 
capture cross sections for H*, H2*, Hst, N* and Na* in Cs between 
50 eV and 4 keV, and (C) fundamental studies of H*/H2*/Hs* 
interaction with low work function Mo/Cs surfaces. Progress on 
each of these topics is presented. 


17582 (DOE/ER/53126—T2) Theoretical studies of 
Elmo Bumpy Torus. Annual report. (JAYCOR, San Diego, 
CA (USA)). 31 Dec 1984. Contract AC01-82ER53126. Bp. 
NTIS, PC A04/MF AOl; GPO Dep. File Number 
DE85007202. 

The work was divided into four basic areas. Studies of the 
effect of waves on stability and transport considered the possibility 
of using radio frequency waves to stabilize interchange modes, as 
well as the general problem of influencing plasma transport by 
wave absorption. Studies related to wave heating of plasmas con- 
sidered nonlinear effects such as mode conversion and parametric 
absorption, along with studies of the structure of ion cyclotron 
waves in a strongly bumpy geometry. Ring physics studies added 
nonadiabaticity and whistler instabilities to the model, producing a 
fairly realistic picture of energy balance, power requirements, and 
scaling for hot electron rings. Finally, studies analyzing EBT trans- 
port data were performed, with emphasis on testing various hy- 
potheses for apparent anomalies in the EBT. 


17583 (DOE/ER/53150—T4) Reversed Field Pinch dy- 
namics and transport studies. Final report on first year activi- 
ties, April 1983-April 1984. (Science Applications Interna- 
tional Corp., La Jolla, CA (USA)). 7 Dec 1984. Contract 
AC03-83ER53150. 132p. NTIS, PC A07/MF AO; 1; GPO 
Dep. File Number DE85007553. 

As a result of work performed under the first year of this 
contract, the fundamental MHD processes that occur in the RFP 
have been identified. These processes have been correlated with ex- 
perimental observations, and an assessment of their effect on trans- 
port and confinement has begun. Analytic studies have provided in- 
sight into the conditions necessary for dynamo action. Specific ac- 
complishments during the first year of performance include: (a) the 
three-dimensional, compressible MHD code SPECTR3 and its asso- 
ciated post-processors were developed and brought into produc- 
tion; (6) SPECTR3 was used to identify, for the first-time, the fun- 
damental nonlinear MHD processes that occur in the RFP; (c) be- 
cause of these results, a model explaining many of the experimental 
observations on ZT-40M was given; (d) a three-dimensional incom- 
pressible MHD code INCOMPR was written and debugged. This 
code is now ready for production; (e) a reduced computational 
model for the study of low-frequency current drive in the RFP was 
developed; (f) analytic studies of the helical dynamo in the RFP 
yielded necessary conditions, under certain circumstances, for the 
existence of the dynamo; (g) statistical studies of the stochastic re- 
gions appearing in the numerical simulations produced an upper 
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limit on the degree of stochasticity to be expected in the RFP, and 
its potential impact on transport. 


17584 (DOE/ET/51013—124) Time-resolving electron 
temperature diagnostic for ALCATOR C, Fairfax, S.A. (Mas- 
sachusetts Inst. of Tech., Cambridge (USA). Plasma Fusion 
Center). May 1984. Contract AC02-78ET51013. 72p. (PFC/ 
RR—84-8). NTIS, PC A04/MF AOl1; 1; GPO . File 
Number DE85004916. 

A diagnostic that provides time-resolved central electron 
temperatures has been designed, built, and tested on the ALCA- 
TOR C Tokamak. The diagnostic uses an array of fixed-wavelength 
x-ray crystal monochromators to sample the x-ray continuum and 
determine the absolute electron temperature. The resolution and 
central energy of each channel were chosen to exclude any contri- 
butions from impurity line radiation. This document describes the 
need for such a diagnostic, the design methodology, and the results 
with typical ALCATOR C plasmas. Sawtooth (m = 1) tempera- 
ture oscillations were observed after pellet fueling of the plasma. 
This is the first time that such oscillations have been observed with 
an x-ray temperature diagnostic. 


17585 (DOE/ET/53004—74) Effects of intense ultravio- 
let radiation on electrostatic energy analyzers. Mathew, J.; 
Jennings, W.C.; Hickok, R.L.; Connor, K.A.; Schoch, P.M.; 
Hallock, G.A. (Rensselaer Polytechnic Inst., Troy, NY 
(USA)). 1984. Contract AC02-76ET53004. 10p. (CONF- 
840922—-22). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85006863. 

From 5. APS topical conference on high temperature plasma 
diagnostics; Tahoe City, CA, USA (16 Sep 1984). 

Intense ultraviolet radiation from the plasma poses a signifi- 
cant problem for the implementation of heavy ion beam probe diag- 
nostic systems on fusion-oriented confinement devices. The radi- 
ation enters the electrostatic energy analyzer used to detect second- 
ary ions, resulting in both a distortion of the electric field inside the 
analyzer and noise generation in the detector channels. Data acqui- 
sition procedures and mechanical design techniques have been de- 
veloped to significantly reduce these effects. We have also been 
successful in modelling the electric field distortion and have devel- 
oped a data correction procedure based on this model. Methods for 
approaching the problems anticipated in future devices are also sug- 
gested. 


17586 (DOE/ET/53004—75) Scaling of heavy ion beam 
probes for reactor-size devices. Hickok, R.L.; Jennings, 
W.C.; Connor, K.A.; Schoch, P.M. (Rensselaer Polytechnic 
Inst., "Troy, NY (USA)). 1984. Contract AC02-76ET53004. 

CONF-840922—21; RPDL—84-47). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE85006864. 

From 5. APS topical conference on high temperature plasma 
diagnostics; Tahoe City, CA, USA (16 Sep 1984). 

Heavy ion beam probes for reactor-size plasma devices will 
require beam energies of approximately 10 MeV. Although acceler- 
ator technology appears to be available, beam deflection systems 
and parallel plate energy analyzers present severe difficulties if ex- 
isting technology is scaled in a straightforward manner. We pro- 
pose a different operating mode which will use a fixed beam trajec- 
tory and multiple cylindrical energy analyzers. Development effort 
will still be necessary, but we believe the basic technology is avail- 
able. 


17587 (DOE/ET/53004—85) Advanced development of 
particle beam probe diagnostic systems. Technical progress 
report, 1 November 1983-31 December 1984, Hickok, R.L.; 
Jennings, W.C.; Connor, K.A. (Rensselaer Polytechnic Inst., 
Troy, NY (USA)). Jan 1985. Contract AC02-76ET53004. 
20p. (RPDL—85-87). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE85006817. 

The primary objective of this program is the advanced de- 
velopment of sophisticated particle beam diagnostic techniques for 
making space and time resolved measurements on high temperature 
magnetically confined plasmas. The procedure is to develop and 
test new techniques on small-scale laboratory experiments and then 
transfer the technology to mainline confinement experiments. 
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itis anen to Genie soke, Bak, BL. Wore 

to e rk, H.L.; Wong, 
H.V. (Texas Univ., Austin (USA). Inst. for Fusion Studies). 
Jan 1985. Contract FG05-80ET53088. 66p. (IFSR—131). 
NTIS, PC A04/MF AOl1; 1; GPO Dep. File Number 
DE85007879. 

The stability of symmetric mirror systems, such as tandem 
mirrors and multiple mirrors (or equivalently bumpy tori of large 
aspect ratio) is investigated when stabilization is attempted with 
high energy particles. The analysis is derived from a zero Larmor 
radius variational form, and the stability criteria for eikonal and 
long wavelength layer modes are obtained. For eikonal modes it is 
shown that line-bending can stabilize the low I-number modes and 
together with finite Larmor radius effects discussed elsewhere, 
complete stabilization is possible. For disc-shaped plasma pressure 
profiles it is shown that currents induced by conducting walls can 
stabilize the 1=1 layer mode, while the higher-] layer modes re- 
quired finite Larmor radius effects for stabilization. For thin ring- 
like pressure profiles, wall stabilization of the 1=1 mode cannot be 
achieved, although the line bending term reduces the core beta 
limit and the growth rate of low l-number layer modes. The cou- 
pling of the precessional mode of a plasma ring to the surface 
Alfven wave in a multiple mirror plasma is also discussed. 


17589 (DOE/ET/53088—163) Equilibrium current-driven 
tearing mode in the hydrodynamic regime. Cozzani, F.; Ma- 
hajan, S. (Texas Univ., Austin (USA). Inst. for Fusion Stud- 
ies). Dec 1984. Contract FG05-80ET53088. 27p. (FSR— 
163). NTIS, PC A03/MF A01; GPO Dep. File Number 
DE85006783. 

The effect of the parallel equilibrium current on the linear 
stability of the drift-tearing mode in the collisional regime is investi- 
gated analytically. In the appropriate parameter regime, a new un- 
stable mode, driven by equilibrium current, is found and its rel- 
evance to tokamak discharges is discussed. 


17590 (DOE/ET/53088—164) Stroll through the soliton 


theory. Eliezer, S. (Texas Univ., Austin (USA). Inst. for 
Fusion Studies). Jan 1985. Contract FG05-80ET53088. 81p. 
(IFSR—164). NTIS, PC A05/MF A0l; GPO Dep. File 
Number DE85007110. 

The following sections are included: (1) ion plasma waves 
and the KdV equation, (2) Burger’s equation, (3) symmetries, (4) 
nonlinearity, dissipation, and dispersion, (5) solitons and cnoidal 
waves, (6) Miura, Gardner, and Backlund transformations, (7) con- 
servation laws, (8) multisoliton solutions and the superposition prin- 
ciple, (9) time independent Schroedinger equation, and (10) inverse 
scattering theory. (MOW) 


17591 (DOE/ET/53088—165) Four-field model for toka- 
mak plasma dynamics. Hazeltine, R.D.; Kotschenreuther, 
M.; Morrison, P.J. (Texas Univ., Austin (USA). Inst. for 
Fusion Studies). Jan 1985. Contract FG05-80ET53088. 52p. 
(IFSR—165). NTIS, PC A04/MF A0i; GPO Dep. File 
Number DE85007111. 

A generalization of reduced magnetohydrodynamics is con- 
structed from moments of the Fokker-Planck equation. The new 
model uses familiar aspect-ratio approximations but allows for (1) 
evolution as slow as the diamagnetic drift frequency, thereby in- 
cluding certain finite Larmor radius effects; (2) pressure gradient 
terms in a generalized Ohm's law, thus making accessible the adia- 
batic electron limit; and (3) plasma compressibility, including the di- 
vergence of both parallel and perpendicular flows. The system is 
isothermal and surprisingly simple, involving only one additional 
field variable, i.e., four independent fields replace the three fields of 
reduced magnetohydrodynamics. It possesses a conserved energy. 
The model's equilibrium limit is shown to reproduce not only the 
large aspect-ratio Grad-Shafranov equation, but also such finite 
Larmor radius effects as the equilibrium ion parallel flow. Its linear- 
ized version reproduces, inter alia, crucial physics of the long 
mean-free-path electron response. Nonlinearly, the four-field model 
is shown to describe diffusion in stochastic magnetic fields with 
good qualitative accuracy. 
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17592 (DOE/ET/53088—167) Finite orbit analysis for 
long wavelength modes in a plasma with a hot component. 
Hammer, J.H.; Berk, H.L. (Texas Univ., Austin (USA). Inst. 
for Fusion Studies; Lawrence Livermore National Lab., CA 
(USA)). Jan 1985. Contract FG05-80ET53088. 33p. 
(IFSR—167). NTIS, PC A03/MF A01; GPO Dep. File 
Number DE85006896. 

The z-pinch model is used to calculate finite Larmor radius 
effects of a plasma with a hot component plasma annulus. The 
equations are analyzed for layer modes and the finite Larmor radius 
stabilization condition is calculated. Stability requires k?rho/sub h/ 
2RB/sub h//A = 1, where k is the wavenumber in the z-direction, 
rho/sub h/ the hot species Larmor radius, B/sub h/ the hot particle 
beta and A the thickness of the pressure profile. In addition a new 
instability is found due to the interaction of the precessional modes 
associated with inner and outer edges of the hot particle pressure 
profile. 


17593 (GTFR—55) User's manual for the time-dependent 
INERTIA code. Bailey, A.W.; Bennett, R.B. (Georgia Inst. 
of Tech., Atlanta (USA)). Jan 1985. Contract AS05- 
78ET52025. 27p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE85007019. 

The time-dependent INERTIA code is described. This code 
models the effects of neutral beam momentum input in tokamaks as 
predicted by the time-dependent formulation of the Stacey-Sigmar 
formalism. The operation and architecture of the code are de- 
scribed, as are the supplementary plotting and impurity line radi- 
ation routines. A short description of the steady-state version of the 
INERTIA code is also provided. 


17594 (KMSF-U—1529) Kinetic theory of two-plasmon 
decay. Powers, L.V. (KMS Fusion, Inc., Ann Arbor, MI 
(USA)). 1984. Contract AC08-82DP40152. 252p. NTIS, PC 
A12/MF A01; 1; GPO Dep. File Number DE85005874. 

Tha main goal of this work has been to extend the theory of 
the two-plasmon decay instability to the high temperature regimes 
often accessed in current laser fusion experiments. We derived the 
coupled mode equations for the two-plasmon decay instability from 
the Vlasov-Maxwell equations. This formulation allowed us to cal- 
culate high temperature corrections to the Langmuir wave coupling 
strength as well as linear Landau damping. In addition, the non-res- 
onant coupling of a Langmuir wave and a thermal electron having 
a velocity equal to the phase velocity of the difference mode is de- 
scribed by this formulation. 


17595 (ORNL/FEDC—84/6) Coupled plasma-neutral 
transport model for the scrape-off region. Galambos, J.D.; 
Peng, Y.K.M.; Heifetz, D. (Oak Ridge National Lab., TN 
(USA)). Mar 1985. Contract AC05-840R21400. 49p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE85007559. 

Analysis of the scrape-off region requires treatment of the 
plasma transport along and across the field lines and inclusion of 
the neutral transport effects. A method for modeling the scrape-off 
region that is presented here uses separate models for each of these 
aspects that are coupled together through an iteration procedure 
that requires only minimal numerical effort. The method is applied 
here to estimate the neutral pumping rates in the pump-limiter and 
divertor options for a proposed deuterium-tritium (D-T) ignition ex- 
periment. High neutral recycling in the vicinity of the neutralizer 
plate dramatically affects pumping rates for both the pump-limiter 
and divertor. In both cases, the plasma flow into the channel sur- 
rounding the neutralizer plate is greatly reduced by the neutral re- 
cycling. The fraction of this flow that is pumped can be large (> 
50%), but in general it is dependent on the particular geometry and 
plasma conditions. It is estimated that pumping speeds approximate- 
ly greater than 10° L/s are adequate for the exhaust requirements in 
the pump-limiter and the divertor cases. Also, high neutral recy- 
cling on the front surface of the limiter tends to increase the neutral 
pumping rate. 
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17596 (ORNL/TM—9420) Charge uncovering effects on 
flute instabilities in hot electron plasmas. Spong, D.A. (Oak 
Ridge National Lab., TN (USA)). Jan 1985. Contract 
AC05-840OR21400. 33p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE85006957. 

Recent measurements and concurrent theoretical equilibrium 
models of the ELMO Bumpy Torus (EBT) edge plasma region [as 
described by E. F. Jaeger et al. in Magnetic Well Depth in EBT 
and Sensitivity to Hot Electron Ring Geometry, ORNL/TM-9185 
(1984)] have indicated that the hot electron ring beta B/sub hot/ at 
the C-T transition may not always be sufficient to produce the local 
minimum in the magnetic field thought to be necessary for MHD 
stability. This has led to the examination of other mechanisms that 
could account for the observed stability of the T-mode. In this 
report, an effect known as charge uncovering, which depends not 
on the value of B/sub hot/ but rather on the ratio n/sub hot//n/ 
sub core/, is studied. 


17597 (ORNL/TM—9436) Survey of experimental and 
theoretical electron-impact ionization cross sections for tran- 
sition metal ions in low stages of ionization. Pindzola, M.S.; 
Griffin, D.C.; Bottcher, C.; Gregory, D.C.; Howald, A.M.; 
Phaneuf, R.A.; Crandall, D.H.; Dunn, G.H.; Mueller, D.W.; 
Morgan, T.J. (Oak Ridge National Lab., TN (USA)). Mar 
1985. Contract AC05-840R21400. 64p. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE85007605. 

Electron-ion crossed beams measurements and distorted- 
wave theory have been employed to make a study of electron- 
impact ionization for transition metal ions in low stages of ioniza- 
tion. The atomic ions Ti+, Ti?+, Ti®+, Fe+, Fe?+, Fe*+, 
Fe*+, Ni+, Ni?+, Ni?+, Cu+, Cu?+, and Cu*+ are examined. 


17598 (PPPL—2102) New recycling model for light ions 
and atoms. Singer, C.E.; Mann, K.; Rauh, K.; Heifetz, pao 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). J 
1985. Contract AC02-76CH03073. 18p. NTIS, PC ‘A02/MF 
A01; 1; GPO Dep. File Number DE85007139. 

Recent theoretical studies and experimental results suggest a 
revision of light-ion reflection models used in simulation codes. Sur- 
face impenetrability leads to large reflection coefficients for hydro- 
gen isotopes incident below 5 to 20 eV. Adsorption below 5 to 10 
eV also depends on saturation of the surfaces. An effective surface 
roughness is included for all energy regimes. The fraction of nonre- 
flected particles reemitted as molecules depends on the previous ex- 
posure of the surface and the incident flux. Simple models of these 
processes are collected in a form usable in neutral transport codes. 
The relevance of such models to tokamak design and of interpret- 
ing divertor tokamak data is discussed and illustrated by numerical 
computation. 


17599 (PPPL—2174) Performance of the TFTR bolo- 
meters. Schivell, J. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Jan 1985. Contract AC02-76CH03073. 20p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85007137. 

For the past year we have been making use of a horizontally 
viewing 19-channel array and a bolometer which views a narrow 
cross-sectional slice of the plasma. More recently, we have also ob- 
tained results from a second, vertically viewing array. Software has 
been developed to translate the data from general plasma and array 
locations to plasma minor radius and to do the Abel inversion with 
an antisymmetrical term included. Experience has been obtained on 
the noise and response-time characteristics, as well as the accuracy 
of total radiated power and radial profiles. Representative cases of 
radiated power profiles and local power balance are presented, as 
well as comparisons with other measurements of impurity concen- 
tration and trends with electron density and limiter coating. Al- 
though most of the ohmic-heating input power leaves by radiation, 
most of this loss occurs near the outer part of the plasma. Also, the 
behavior of power profiles during neutral beam injection and dis- 
ruptions is discussed briefly. 
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17600 (PPPL—2185) Theory of semicollisional drift- 
interchange modes in cylindrical plasmas. Hahm, T.S.; Chen, 
L. (Princeton Univ., NJ (USA). "tien Physics Lab.). Jan 
1985. Contract AC02-76CH03073. 28p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE85007222. 

Resistive interchange instabilities in cylindrical plasmas are 
studied, including the effects of electron diamagnetic drift, perpen- 
dicular resistivity, and plasma compression. The analyses are perti- 
nent to the semicollisional regime where the effective ion gyro- 
radius is larger than the resistive layer width. Both analytical and 
numerical results show that the modes can be completely stabilized 
by the perpendicular plasma transport. Ion sound effects, mean- 
while, are found to be negligible in the semicollisional regime. 


17601 (PPPL—2186) Electron cyclotron heating of a to- 
kamak reactor at down-shifted frequencies. Fidone, I.; Gir- 
uzzi, G.; Mazzucato, E. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Jan 1985. Contract AC02- 
76CH03073. 15p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85007221. 

The absorption of electron cyclotron waves in a hot and 
dense tokamak plasma is investigated for the case of the extraordi- 
nary mode for outside launching. It is shown that, for electron tem- 
peratures T/sub e/ = 5 keV, strong absorption occurs for oblique 
propagation at frequencies significantly below the electron gyrofre- 
quency at the plasma center. A new density dependence of the 
wave absorption is found which is more favorable for plasma heat- 
ing than the familiar n/sub e/~' scaling. 


17602 (PPPL—2188) Measurement of wall radiation in 
the soft x-ray region of PDX. Sesnic, S.; Tenney, F.H.; 
Bitter, M.; Hill, K.W.; von Goeler, S. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Jan 1985. Contract AC02- 
76CH03073. 35p. NTIS, PC A03/MF A01; GPO Dep. File 


Number DE85007135. 

A detector setup with three LN-cooled Si(Li) diodes is used 
to measure soft x-ray spectra (0.8 to 20 keV) emitted from the 
inside walls of the PDX vessel during the plasma discharge. This 
setup is part of a pulse-height-analysis system, which is used to 
measure the plasma and wall radiation simultaneously at five differ- 
ent radial positions. The wall and the plasma radiation are meas- 
ured under different plasma conditions (e.g., OH and neutral beam 
heating). The wall radiation is increased very much during the neu- 
tral beam heating with an enhancement factor of at least 10 over 
OH wall radiation. Since we measure the plasma and the wall radi- 
ation at the same time, these measurements allow the conclusion 
that the wall radiation can be attributed essentially to fluorescence 
(line radiation, e.g., Ti-K/sub a/) and scattering (continuum part of 
the wall radiation spectrum). The fluorescence and the scattering 
are both caused by soft x-ray radiation flux coming from the 
plasma. There seems to be no need to invoke other, more exotic 
causes for the wall radiation (like charge particle bombardment of 
the wall). 


17603 (PPPL—2191) Low temperature plasma near a to- 
kamak reactor limiter. Braams, B.J.; Singer, C.E. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Jan 1985. Contract 
AC02-76CH03073. 22p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85007138. 

Analytic and two-dimensional computational solutions for 
the plasma parameters near a toroidally symmetric limiter are illus- 
trated for the projected parameters of a Tokamak Fusion Core Ex- 
periment (TFCX). The temperature near the limiter plate is below 
20 eV, except when the density 10 cm inside the limiter contact is 8 
x 10'%cm~° or less and the thermal diffusivity in the edge region is 
2 x 10‘cm?/s or less. Extrapolation of recent experimental data sug- 
gests that neither of these conditions is likely to be met near igni- 
tion in TFCX, so a low plasma temperature near the limiter should 
be considered a likely possibility. 


17604 (UCID—20261) New balanced mode of operation 
for TMX-U. Nexsen, W.E. (Lawrence Livermore National 
Lab., CA (USA)). 30 Jan 1985. Contract W-7405-ENG-48. 
40p. NTIS, PC A03/MF AO01; 1; GPO Dep. File Number 
DE85007060. 
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Under certain, esily reproduced conditions during the Janu- 
ary, 1984, period of Tandem Mirror Experiment-Upgrade (TMX-U) 
operation, relatively dense (~ 2 x 10" central cell density), well 
confined plasmas (phi/sub c//T/sub c/ = 1.7 to 2.7) have been pro- 
duced. Under these conditions, the central cell potential appeared 
to be near ground. We present a scenario to explain this plugging 
and the axial profile. Simple experimental tests in the future should 
show whether or not the implied potential profile is correct. 


17605 (UCID—20336) Signal processing methods for 
MFE plasma diagnostics. Candy, J.V.; Casper, T.; Kane, R. 
(Lawrence Livermore National Lab., CA (USA)). Feb 
1985. Contract W-7405-ENG-48. 34p. NTIS, PC A03/MF 
AO]; 1; — Dep. File Number DE85007301. 

The application of various signal processing methods to ex- 
tract energy storage information from plasma diamagnetism sensors 
occurring during physics experiments on the Tandom Mirror Ex- 
periment-Upgrade (TMX-U) is discussed. We show how these 
processing techniques can be used to decrease the uncertainty in 
the corresponding sensor measurements. The algorithms suggested 
are implemented using SIG, an interactive signal processing pack- 
age developed at LLNL. 


17606 (UCRL—91287) Plasma-wall interactions in 
tandem mirror machines. Allen, S.L. (Lawrence Livermore 
National Lab., CA (USA)). Nov 1984. Contract W-7405- 
ENG-48. 34p. (CONF-8408144—1). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE85006387. 

From NATO Advanced Study Institute on physics of 
plasma-wall interactions in controlled fusion; Quebec, Canada (6 
Aug — 

A description is presented of the plasma-surface interactions 
in thermal-barrier tandem-mirror machines. The thermal-barrier 
mode of axial confinement is an integral part of a tandem mirror, 
and it dictates the required plasma conditions, particularly at the 
surface of the plasma. For this reason, a qualitative discussion of 
the thermal barrier is presented first in Section 2. A brief descrip- 
tion of the experimental configuration used in tandem mirrors to 
create the thermal barrier is then examined in detail in Section 3; 
the TMX-U and MFTF-B machines are used as specific examples. 
In Section 4, the relevant plasma-surface interaction issues are ad- 
dressed, and experimental results from currently operating tandom 
mirror machines are included. Section 5 is both a summary and a 
discussion of future work concerned with plasma-surface interac- 
tions in tandem mirrors. 


17607 (UCRL—91511-Rev.1) Computational plasma 
— and supercomputers. Revision 1. Killeen, J.; McNa- 
mara, B. (Lawrence Livermore National Lab., CA "(USA)). 
Jan 1985. Contract W-7405-ENG-48. 32p. (CONF-840932— 
2-Rev.1). NTIS, PC A03/MF AOI; I GPO Dep. File 
Number DE85007228. 

, From Meeting on plasma physics; Trieste, Italy (24 Sep 
1984). 

The Supercomputers of the 80's are introduced. They are 10 
to 100 times more powerful than today’s machines. The range of 
physics modeling in the fusion program is outlined. New machine 
architecture will influence particular models, but parallel processing 
poses new programming difficulties. Increasing realism in simula- 
tions will require better numerics and more elaborate mathematical 
models. 


Ionization of organic molecules with ultraviolet 
el A technique for generating large, well-defined ionized 
volumes. Woodworth, J.R.; Green, T.A.; Frost, C.A. 
(Sandia National Laboratories, Alburquerque,, New Mexico 
87185). Journal of Applied Physics; 57: No. 5, 1648-1655(1 
Mar 1985). Contract AC04-76DP00789. 

In this paper we report a technique for generating a large, 
homogeneous volume of ionized gas and for making time-resolved 
measurements of its electron density. We also report absolute pho- 
toionization coefficients for a number of molecules. These coeffi- 
cients will allow calculation of peak electron densities obtained in 
other ionization-related experiments. In our technique, the beam 
from a rare-gas halogen laser photoionizes organic molecules that 
have been seeded into a buffer gas. Ionization is accomplished by 
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the absorption of two photons. We have analyzed the electron den- 
sities produced by photoionization with a microwave interferometer 
that measures the electron density in the ionized gas with a time- 
resolution of a few nanoseconds. Some of the organic molecules 
photoionized in this work produce electron-ion pairs with an effi- 
ciency more than five orders of magnitude higher than commonly 
used laboratory ionization sources such as ArF laser photoioniza- 
tion of NO. We have also studied the effect of attaching gases on 
the ionized mixtures and have demonstrated that addition of as little 
as 10 Torr of SF. can reduce the peak electron density observed by 
a factor of 10°. 


17609 Confinement and transport in stellarators. Betan- 
court, O.; Garabedian, P. (Computer Sciences De ent, 
City College of New York, New York, New York 10031). 
Physics of Fluids; 28: No. 3, 912-919(Mar 1985). Contract 
AC02-76ER03077. 

A model of particle transport has been incorporated in the 
equilibrium and stability code beta. From the Clebsch potentials of 
Boozer's theory a first-order partial differential equation with con- 
stant coefficients is derived relating a guiding center step size A/sub 
parallel//‘dels’ to the parallel gyroradius rho/sub parallel/. In 
terms of the Fourier coefficients of rho/sub parallel/, a formal solu- 
tion for A/sub parallel/ is found that exhibits the resonance at ra- 
tional values of the rotational transform explicitly. Phenomenologi- 
cal reasoning leads to a transport coefficient for both circulating 
and trapped particles that involves integrals of ?/sub parallel/ 
analogous to a term in the Mercier stability criterion depending on 
the square of the Pfirsch—Schlueter current. Good correlation has 
been established between plateau values of this transport coefficient 
and Monte Carlo calculations performed by H. Wobig for the Wen- 
delstein VII-AS experiment, for a typical Heliac, and for reference 

= 2 stellarators. 


17610 Finite Larmor radius and wall effects on the M = 
1 ballooning mode at arbitrary beta in axisymmetric tandem 
mirrors. Kaiser, T.B.; Pearlstein, L.D. (Lawrence Liver- 
more National Laboratory, University of California, Liver- 
more, California 94550). Physics of Fluids; 28: No. 3, 1003- 
1005(Mar 1985). Contract W-7405-ENG-48. 

The equation for the m = 1 ballooning mode is derived; the 
dominant finite Larmor radius terms force the mode to be rigid. A 
dispersion relation with the wall near the plasma is obtained for ar- 
bitrary 8, and it is also shown that with the wall at infinity only the 
vacuum curvature contributes to all orders in 8. 


17611 Effect of nonlinear collective processes on the con- 
finement of a pure-electron plasma. Crawford, J.D.; O'Neil, 
T.M.; Malmberg, J.H. (Department of Physics, University 
of California, San Diego, La Jolla, California 92093). Physi- 
cal Review Letters; 54: No. 7, 697-700(18 Feb 1985). Con- 
tract AT03-82ER53129. 

For an electron plasma which is magnetically confined in a 
cylin- drical field geometry, radial expansion occurs only if the an- 
gular momentum of the plasma changes. We discuss nonlinear col- 
lective processes by which perturbing, static, asymmetric fields can 
transfer angular momentum, but not energy, to the plasma and 
produce radial expansion. For example, the field asymmetry can act 
as a pump which excites daughter modes via the decay instability. 
Alternatively, the pump can drive a mode by induced scattering 
from particles. 


17612 Multichannel scattering studies of the spectra and 
spatial distribution of tokamak microturbulence. Brower, 
D.L.; Peebles, W.A.; Luhmann N.C. Jr.; Savage R.L. Jr. 
(University of California, Los Angeles, California 90024). 
Physical Review Letters; 54: No. 7, 689-692(18 Feb 1985). 
Contract AC05-78ET53043. 

Detailed studies of low-frequency microturbulence are pre- 
sented. We utilize a unique multichannel far-infrared (A = 1.22 mn) 
laser scattering system capable of measuring the entire S(k/sub per- 
pendicular/,m) spectrum during a single tokamak discharge. A sta- 
tistical dispersion is unfolded for k/sub theta/ which exhibits a 
phase velocity =3v/sub D/e at low k/sub theta/ with a distinct 
rolloff for k/sub theta/> or =9 cm™*. In addition, a strong spatial 
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asymmetry is observed in the k/sub theta/ density fluctuation distri- 
bution which reverses with toroidal current direction. 


_ Measurement of central nickel density in Doublet 

III plasmas with a soft x-ray diode array. Groebner, R.J.; 
Jahns, G.L.; Ejima, S.; Hsieh, C.L. (GA Technologies, In- 
corporated, "San Diego, California 92138). Journal OP lied 
Physics; 57: No. 3, 806-815(1 Feb 1985). Contract AT03- 
76ETS51011. 

An array of soft x-ray diodes has been used to obtain central 
nickel densities for discharges in the Doublet III tokamak, during 
operation with an inconel primary limiter, in which nickel L-line 
radiation dominated the diode signals. The nature of the diode sig- 
nals is determined primarily by comparison with soft x-ray spectra. 
The contribution of the continuum portion of the spectra to the 
central diode signal can be calculated and compared to the ob- 
served signal. When the diode signal is dominated by nickel L-line 
emission, the observed signal is considerably larger than the calcu- 
lated continuum contribution. Chordal data from the array of 
diodes are inverted to provide the spatial profile of soft x-ray emis- 
sion. Because the diodes are absolute detectors of radiation, the soft 
x-ray emission profile is used to obtain the absolute nickel concen- 
tration and density profile in the center of the plasma. A computer 
code, including over 100 nickel L-line transitions, has been devel- 
oped to obtain the nickel density. The nickel L-line cooling rate, 
calculated with the code, is presented. The nickel density obtained 
by this technique agrees well with that obtained from the K/sub a/ 
line intensity measured with a soft x-ray spectrometer and that ob- 
tained from a bolometric measurement of central radiated power 
coupled with a coronal equilibrium model of the radiation. 


17614 Steady-state solution of a two-dimensional 
Fokker—Planck equation with strong diffusion for 


quasilinear 
lower-hybrid current drive. Krapchev, V.B.; Hewett, D.W.; 
Bers, A. (Plasma Fusion Center, Massachusetts Institute of 


Technology, Cambridge, Massachusetts 02139). Physics of 
Fluids; : No. 2, 522-527(Feb 1985). Contract AC02- 
78ETS51013. 

The two-dimensional Fokker—Planck equation with strong 
quasilinear diffusion on the tail of the electron distribution function 
is solved analytically and numerically. The quasilinear diffusion is 
taken to be parallel to the confining magnetic field of the plasma, as 
is appropriate for lower-hybrid current drive. The radio frequency 
fields that produce this quasilinear diffusion are assumed to be im- 
posed by external sources. It is found that an appreciable broaden- 
ing of the resonant plateau in the direction perpendicular to the to- 
roidal magnetic field leads to more particles carrying the current. 
As a result both the current (J) and the power dissipated (P/sub d/) 
are substantially enhanced, compared with the predictions of one- 
dimensional theory. The figure of merit J/P/sub d/ is three times 
larger than the one found from the one-dimensional theory. 


17615 Adiabatic compression and interchange stability of 
rotating compact toroid plasmas, Hameiri, E.; Stevens, D.C.; 
Grossmann, W. (Courant Institute of Mathematical Sci- 
ences, New York University, New York, New York 10012). 
Physics of Fluids; 28: No. 2, 590-597(Feb 1985). Contract 
AC02-76ER03077. 

The adiabatic compression of plasmas with mass rotation is 
formulated as a variational principle based on some constants of the 
motion. A numerical code is constructed and Grad’s alternating di- 
mensions method is used. The calculations simulate compression 
either by increasing the flux outside the plasma or by liner com- 
pression. Changes in Mach number and some stability criteria 
during compression are monitored. Interestingly, the Mach number 
remains almost constant despite a spin up of the plasma. An exten- 
sion of the interchange stability criterion for rotating plasmas is de- 
veloped. Interchange stable equilibria exhibit very high current 
density near the separatrix and tend to be more elongated. Inter- 
change instability offers a mechanism to generate rotation through- 
out the plasma. 


17616 Fueling and heating of tandem mirror end cells 

using RF at the ion-cyclotron frequency. Golovato, S.N.; 

Breun, R.A.; Ferron, J.R.; Goulding, R.H.; Hershkowitz, 

— Horne, S. F.; Yujiri, L. (Department of Nuclear Engi- 
ring, University of Wisconsin, Madison, Wisconsin 

53706) Physics of Fluids; 28: No. 2, 734-742(Feb 1985). Con- 

tract AC02-78ETS1015. 

Fueling and heating of tandem mirror end cells by RF at the 
ion-cyclotron frequency have been studied imentally in the 
Phaedrus Tandem Mirror. The end cell density is found to increase 
linerly with RF voltage. The total plasma energy is observed to in- 
crease with RF power with no evidence of saturation at high 
power. The plasma axial length decreases with increasing RF 
power down to a length of approximately the distance between the 
two resonance locations in the end cell. The highest density and av- 
erage ion energy are achieved with the resonance closest to the 
midplane. It is necessary to assume that the RF electric field at the 
resonance decreases with increasing density and with distance from 
the antenna in order to model the ion particle and power balance. 
The particle and power balance model predicts that dense, hot end 
cells may be maintained with E/sub +/~1 V/cm and a fueling ef- 
ficiency of a few percent when the resonance is close to the mid- 
plane because of better ion confinement and small plasma volume. 
Monte Carlo simulation of the trapping process shows that E*/sub 
+/ proportionalT/sup 1.5//sub i/c is required to maintain a given 
RF trapping efficiency. 


17617 Ion energy measurements on a reversed-field pinch 
experiment using Doppler broadening. Howell, R.B.; Na- 
gayama, Y. (Los Alamos National i ae Los Alamos, 
New Mexico 87545). Physics of Fluids; 28: No. 2, 743. 
748(Feb 1985). 

Ion energies have been measured on the ZT-40M reversed- 
field pinch experiment using Doppler broadening of various impuri- 
ty lines in the vacuum UV and ultraviolet range. The impurity iou 
temperatures are expected to relax quickly to the deuteron tempera- 
ture according to the classical relaxation times. These ion tempera- 
tures as measured using O** (1623 A) exceed the electron tempera- 
tures for plasma currents greater than 300 kA and fill pressures < 
or =2.0 mTorr. These investigations were carried out over a wide 
range of peak plasma currents 120 < or =I/sub phi/<450 kA, 
with central electron densities 0.4< or =n/sub e/< or =1.2 x 10** 
cm7* yielding i ion temperatures up to ~ 500 eV. A zero-dimensional 
model using an approximation for the ion heating rate by the cur- 
rent driven electrostatic ion-cyclotron instability has been used to 
make comparison with the measured ion temperatures. This mecha- 
nism appears plausible but other mechanisms may be equally likely. 


17618 Electron temperature measurements from induced 
toroidal current in ELMO Bumpy Torus-Scale. Uckan, T. 
(Fusion Energy Division, Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 37831). ‘fe of Scientific Instru- 
ments; 56: No. 2, 250-254(Feb 1985). Contract AC05- 
840R21400. 

We have carried out measurements on ELMO Bumpy Torus 
Scale (EBT-S) to estimate the electron temperature of the toroidal 
plasma by inducing a small (~2 A) fluctuating (5 Hz) ac toroidal 
current. The modulating frequency used is low enough to minimize 
the effects of cavity skin time (~ 100 ms) and plasma inductance. 
We have calculated the temperature from the measured values of 
the current obtained by use of the Rogowsky loop at various fill 
pressures at 100 kW with 28-GHz operation. The electron tempera- 
ture has been estimated to be around 80—90 eV with an error of 
about 10%—25% in the low T mode, which is in good agreement 
with the Thomson scattering measurements. 


17619 Guiding-center autonomy theorem. Newcomb, 
W.A. (Lawrence Livermore National Laboratory, Universi- 
ty of California, Livermore, California 94550 and me 
oan of Applied Science, oe te of California, 
California 95616). Physics of Fluids; 28: No. 2, 505- 505 516(Ret 
1985). Contract W-7405-ENG-48. 

A study is made of the guiding-center motion of charged 
particles in a collisionless magnetoplasma in the standard paraxial 
limit, with finite-orbit ordering. As a preliminary, a simple one-fluid 
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representation of the macroscopic plasma motion is set up, and the 
guiding-center equations are then referred to a Lagrangian coordi- 
nate network comoving with the representative fluid. They are 
then found to split themselves off from the fluid equations as an au- 
tonomous subsystem. It is concluded that the fluid motion (or the 
network motion) has no effect on the guiding-center trajectories 
relative to the network. 


17620 Wave-induced plasma transport in the magnetic 
drift frequency range. pay M.; Krall, N.A.; McBride, 
J.B. SAYCOR, San Diego, California 92138). ” Physics of 
Fluids; 28: No. 2, 538- 543(Feb 1985). 

A calculation of the quasilinear transport and heating of 
plasma particles and diffusion of particle energy is presented, em- 
phasizing the resonant interaction of plasma particles with waves in 
the magnetic drift frequency range. Substantial transport can occur 
for relatively small wave field amplitudes in a number of applica- 
tions involving tandem mirrors and ELMO Bumpy Toruses (EBT), 
e.g., pumping of thermal barriers in tandems and profile control in 
EBT’s. The diffusion is selective and can cause preferential trans- 
port of a particular charge or energy component, and can even be 
inward in some cases. 


17621 Error magnetic fields in a cylindrical plasma: Sta- 
bility with zero pressure. Miller, G. (Los Alamos National 
Laboratory, Los Alamos, New Mexico 87545). Physics of 
Fluids; 28:1 No. 2, 560-570(Feb 1985). 

The importance of error magnetic fields is that, if large 
enough, they cause the destruction of magnetic surfaces. In this 
paper error fields in a cylindrical plasma are described by nonlinear 
tearing mode theory, which deals with plasma equilibria having 
concentrated currents flowing along closed magnetic field lines. Be- 
cause of the small spatial scale of the current distribution, resistive 
diffusion is significant even for small resistivity and, in certain 
cases, causes instability. An energy principle exists and is discussed. 
This conceptual framework is used in a study of the stability of 
zero pressure equilibria toward spontaneous generation of error 
fields, relevant for the reversed field pinch program. Cylindrical 
Ohmic states are shown to be extremely unstable. Relaxed states 
(having flattened current profiles) have much better stability. Both 
completely relaxed states of the Taylor type and partially relaxed 
Robinson-type states are studied. A new class of metal—liner stabi- 
lized profiles is found, which offers one explanation for the appar- 
ent stability observed in experiments with distant conducting shells. 
The possibility that relaxed states have weakly stochastic magnetic 
field lines is discussed. 


17622 Numerical simulation of electromagnetic turbu- 
a in tokamaks. Waltz, R.E. (GA Technologies Inc., San 
ego, California 92138). Physics of Fluids; 28: No. 2, 577- 

‘eb 1985). Contract AT03-84ER53158. 

Nonlinear two- and three-fluid equations are written for the 
time evolution of the perturbed electrostatic potential, densities, 
vector potential, and parallel ion motion of collisional and trapped 
electron plasmas in tokamak geometry. The nonlinear terms arise 
from the E x Bo convection (d/dt = partial/partialt+v/sub E/ x 
del/sub perpendicular/) and magnetic flutter [del-tilde/sub parallel/ 
= del/sub parallel/+(B/sub perpendicular//Bo) x del/sub perpen- 
dicular/]. Simplified two-dimensional (k/sub perpendicular/) mode 
coupling simulations with a fixed average parallel wavenumber (k/ 
sub parallel/ = 1/Rq) and curvature drift [w/sub g/ = (L/sub n// 
R)w/sub asterisk/ ] characteristic of outward ballooning are per- 
formed. Homogeneous stationary turbulent states of the dissipative 
drift and interchange modes from 0< or =B<£/sub crit/ for both 
the collisional and trapped electron plasmas are obtained. Transport 
coefficients associated with E x B and magnetic motions are calcu- 
lated. The problem of simulating plasmas with high viscous Reyn- 
olds number is treated with an absorbing mantle at the largest wa- 
venumbers. 


17623 Electrostatic ion—ion two-streaming instability in 
a thermal-barrier cell. Thomas, V.A.; Nevins, W.M. (Elec- 
tronics Research Laboratory, University of California, 
Berkeley, California 94720). Physics of Fluids; 28: No. 2, 620- 
633(Feb 1985). 

Some designs for tandem mirror devices rely on a thermal- 
barrier cell, a region of depressed potential located between the 
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central cell and the end plugs. This region of depressed potential 
relies on, to some extent, an ion distribution function that has two 
peaks in v/sub z/ (ion velocity parallel to the magnetic axis). 
Therefore there is a possibility that some ion—ion two-stream 
modes can be unstable. Using one-dimensional models, the stability 
of model equilibria to electrostatic ion two-stream modes is consid- 
ered. The results suggest that for parameters of greatest interest 
(i.e., for planned experiments), these modes could be stable. Particle 
simulation techniques are used to examine the nonlinear conse- 
quences for those conditions where instability is present. 


17624 Effect of equilibrium radial electric field on 
trapped-particle stability in tandem mirrors. Kesner, J.; Lane, 
B. (Plasma Fusion Center, Massachusetts Institute of Tech- 
nology, Cambridge, Massachusetts 02139). Physics of Fluids; 
28: No. 2, 634-643(Feb 1985). Contract AC02-78ET51013. 

A low-beta tandem-mirror trapped-particle instability theory 
is developed for arbitrary azimuthal mode number including the ef- 
fects of radial equilibrium electric fields. A stability window is seen 
to exist for inward-pointing electric fields even when passing elec- 
trons bounce beyond passing ions. This stability window can persist 
at zero radial electric field when the instability drive is sufficiently 
small. The theory also predicts the possibility of an additional insta- 
bility when E x B rotation is present: a rotationally driven trapped- 
particle mode. 


17625 Particle simulation of drift waves in a sheared 
magnetic field. Sydora, R.D.; Leboeuf, J.N.; Tajima, T. (In- 
stitute for Fusion Studies, University of Texas, Austin, 
Texas 78712). Physics of Fluids; 28: No. 2, 528-537(Feb 
1985). Contract FG05-80ET53088. 

Electrostatic properties of density gradient drift waves (the 
universal mode) in a sheared magnetic field are studied using a two- 
and-one-half dimensional (2 1/2 -D) particle code. For the case of a 
single rational surface, the drift waves are found to be stable with 
an eigenmode structure that matches the linear theoretical predic- 
tion as long as the ion resonance layer is well within the system. 
This applies to both even and odd parity modes with respect to the 
rational surface. The dependence on various parameters such as the 
shear length is examined. 


17626 Analytic theory of resistive ballooning modes. 
Drake, J.F.; Antonsen T.M. Jr. (Laboratory for Plasma and 
Fusion Energy Studies, University of Maryland, College 
Park, Maryland 20742). Physics of Fluids; 28: No. 2, 544- 
553(Feb 1985). 

The linearized resistive magnetohydrodynamic (MHD) equa- 
tions have been solved analytically in a large-aspect-ratio toroidal 
plasma to obtain a dispersion relation for resistive ballooning 
modes. The calculation is limited to values of 8 = 87nT/B? below 
the threshold for ideal ballooning modes. The dispersion relation 
yields a universal curve which can be used to determine mode sta- 
bility as a function of the plasma parameters. Because of the strong 
stabilizing influence of plasma compressibility, resistive-ballooning 
modes are only unstable in tokamaks which are either quite cold or 
are very close to the ideal threshold. 


17627 Lower-hybrid wave resonance cone detection via 
CO.-laser scattering. Wurden, G.A.; Wong, K.L.; Ono, M. 
(Plasma Physics Laboratory, Princeton University, Prince- 
ton, New Jersey 08544). Physics of Fluids; 28: No. 2, 716- 
733(Feb 1985). Contract AC02-76CH03073. 

Lower-hybrid waves are studied in the Princeton ACT-I 
steady-state toroidal plasma device using a radially scanning CO. 
laser scattering system with both amplitude and phase sensitive de- 
tection techniques. Clearly defined resonance cones launched from 
external electrostatic antennas are seen to disappear as the plasma 
density is raised. Scaling of a lower-hybrid wave (LHW) laser 
signal with radio-frequency (RF) power in the presence of reso- 
nance cones shows nonlinearities associated with RF-induced 
changes in the effective laser scattering volume. Absolute fluctua- 
tion level estimates suggest that this occurs when ePhi/T/sub e/> 
or =1. Wave-front curvature effects can cause a complete loss of 
resonance cone laser signals, even though probes indicate that 
cones are still present. Measurements of the wave k/sub perpendic- 
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ular/ spectrum in the plasma show direct evidence for electron 
Landau filtering of the original wave k/sub parallel/ spectrum 
launched from the antenna at the plasma edge, and strong depend- 
ence on antenna phasing. Finally, frequency shifts and loss of the 
resonance cone signal are associated with high levels of plasma 
density edge turbulence. 


17628 Generic ballooning in anisotropic pressure toroids. 
Cooper, W.A. (Fusion Energy Division, Oak Ridge Nation- 
al Laboratory, Oak Ridge, Tennessee 37831). Physics of 
Fluids; 28: No. 2, 754-756(Feb 1985). Contract ACO05- 
840R21400. 

The ballooning mode equation for three-dimensional toroidal 
configurations with anisotropic plasma pressure is derived from the 
Kruskal—Oberman energy principle. The Mercier criterion is eval- 
uated for nonaxisymmetric systems with shear (stellarators). This 
theory can determine spatially localized neutral beam injection ef- 
fects on ballooning-interchange stability. 


17629 Inverse-scattering theory for the non-spherically- 
symmetric three-dimensional plasma wave equation. DeFacio, 
B.; Rose, J.H. (Institute of Theoretical Physics, Chalmers 
University of Technology, S-41296 Goeteborg, Sweden). 
Physical Review [Section] A: General Physics; 31: No. 2, 897- 
902(Feb 1985). 

The three-dimensional inverse problem for the scalar time- 
domain plasma wave equation is discussed using causality and time- 
reversal invariance. As shown by Balanis in one dimension and by 
Morawetz and others in three dimensions, the reconstruction of the 
potential requires only the discontinuity of the wave front at the 
characteristic surface. A complete solution that can be made rigor- 
ous is given for near-field inverse scattering for smooth compact 
potentials. Two formal methods for far-field inverse scattering from 
non-spherically-symmetric potentials are presented. 


17630 Evidence for collisional damping in high-energy 
Raman-scattering experiments at 0.26 ym. Turner, R.E.; Es- 
or K.; Kauffman, R.L.; Bach, D.R.; Drake, R.P.; Phil- 
lion, D.W.; Lasinski, B.F.; ‘Campbell, E.M.; Kruer, Ww. L: 
Williams, B.A. (Lawrence ‘Livermore National Laboratory, 
University of California, Livermore, California 94550). Phys- 
ical Review Letters; 54: No. 3, 189-192(21 Jan 1985). Con- 
tract W-7405-ENG-48. 

Experiments using 1.5 kJ of 0.26-4m wavelength light to ir- 
radiate thin "burn-through” targets show less stimulated Raman 
scattering (SRS) than similar experiments at 0.534m. The SRS from 
high-Z (Au) targets is 3 orders of magnitude less than SRS from 
low-Z (CH) targets irradiated at similar intensities. These results are 
the first direct observation of collisional damping of the Raman in- 
stability in high-Z targets as predicted by theory and simulations. 


17631 Multichannel far-infrared phase imaging for fusion 
plasmas. Young, P.E.; Neikirk, D.P.; Tong, P.P.; Rutledge, 
D.B.; Luhmann N.C. Jr. (School of Engineering and A 
plied Science, University of California, Los Angeles, 
fornia 90024). Review of Scientific Instruments; 56: No. 1, 81- 
89(Jan 1985). Contract AM03-76SF00010. 

A 20-channel far-infrared imaging interferometer system has 
been used to obtain single-shot density profiles in the UCLA Mi- 
crotor tokamak. This system differs from conventional multichannel 
interferometers in that the phase distribution produced by the 
plasma is imaged onto a single, monolithic, integrated microbolo- 
meter linear detector array and provides significantly more chan- 
nels than previous far-infrared interferometers. The system has been 
demonstrated to provide diffraction-limited phase images of dielec- 
tric targets. 


17632 Efficiency of current drive by fast waves. Karney, 
C.F.F.; Fisch, N.J. (Plasma Physics Laboratory, Princeton 
University, Princeton, New Jersey 08544). Physics of Fluids; 
28: No. 1, 116-126(Jan 1985). Contract AC02-76CH03073. 
The Rosenbluth form for the collision operator for a weakly 
relativistic plasma is derived. The formalism adopted by Antonsen 
and Chu can then be used to calculate the efficiency of current 
drive by fast waves in a relativistic plasma. Accurate numerical re- 
sults and analytic asymptotic limits for the efficiencies are given. 
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17633 Particle loss rates from electrostatic wells of arbi- 
trary mirror ratios. Catto, P.J.; Li, X.Z. (Science Applica- 
tions, Inc., Plasma Research Institute, 934 Pearl Street, 
Boulder, Colorado 80302). Physics of Fluids; 28: No. 1, 352- 
357(Jan 1985). Contract AC03-76ET53057. 

Single integral expressions for the particle loss rate from an 
electrostatic trap with ZePhio/T > >1 are derived that span all pos- 
sible mirror ratios R, where Phio, Z, and T are the potential well 
depth, charge number, and species temperature. The two expres- 
sions are shown to be identical for a range of intermediate R so 
that one expression is valid for small to intermediate R (R< or 
=1), while the other is appropriate from intermediate to large R 
(R>>T/ZePhio). Three particularly simple analytic limits are 
found to exist: (ij) R< <T/ZePhio, (ii) T/ZePhin< <R< or ~1, 
and (iii) R>>1. 


17634 Conductivity of RF-heated plasma. Fisch, N.J. 
(Plasma Physics Laboratory, Princeton University, P.O. 
Box, 451, Princeton, New Jersey 08544). Physics of Fluids; 
28: No. 1, 245-247(Jan 1985). Contract AC02-76CH03073. 

The electron velocity distribution of RF-heated plasma may 
be so far from Maxwellian that Spitzer conductivity no longer 
holds. A new conductivity for such plasmas is derived, and the 
result can be put in a general form. The new expression should be 
of practical value in examining schemes for current ramp-up in to- 
kamaks by means of lower-hybrid or other waves. 


17635 Monte Carlo studies of transport in stellarators. 
Fowler, R.H.; Rome, J.A.; Lyon, J.F. (Oak Ridge National 
Laboratory, Oak Rid ge, Tennessee 37830). Physics of Fluids; 
28: No. 1, 338- -344(Jan 1985). Contract AC05-840R21400. 

Transport is studied in toroidal geometry by integrating the 
guiding-center equations in magnetic coordinates and sim 
collisions with a Monte Carlo collision operator. The effects of the 
ambipolar electric field on diffusion losses are determined for model 
magnetic fields and the correct magnetic field of the Advanced To- 
roidal Facility (ATF-1) stellarator. Comparisons are made of the 
computed diffusion coefficients and the theoretically predicted 
values. 


17636 Compact form for the relativistic ponderomotive 
Hamiltonian. Cary, J.R.; Newberger, B.S. (Institute for 
Fusion Studies, University of Texas, Austin, Texas 78712). 
Physics of Fluids; 28: No. 1, 423-424(Jan 1985). Contract 
FG05-80ET53088. 

The infinite series of functions present in the ponderomotive 
Hamiltonian are explicitly summed using Newberger’s sum rule. 
The result is a compact and easily evaluated expression for the pon- 
deromotive Hamiltonian. Application of the K-chi theorem yields 
the linear susceptibility of relativistic magnetized plasma in agree- 
ment with, but generalizing, the previous result of Weiss and 
Weitzner. 


17637 Particle simulation of the resistive g mode in a 
sheared magnetic field. Sydora, R.D.; Leboeuf, J.N.; Dia- 
mond, P.H.; An, Z.G.; Tajima, T. (Institute for Fusion 
Studies, The University of Texas at Austin, Austin, Texas 
78712). Physics of Fluids; 28: No. 1, 255-260(Jan 1985). Con- 
tract FG05-80ET53088. 

The linear and nonlinear evolution of the interchange insta- 
bility of a resistive plasma (the resistive g mode) in a sheared mag- 
netic field is studied using electrostatic particle simulation methods. 
Both the fast and slow interchange mode regimes are considered. 
In both cases the linear growth rates of the modes scale well with 
the theoretical values. The saturation of the instabilities is caused 
primarily by convective mixing of pressure over the width of the 
eigenmode. The saturation levels predicted by mixing length theory 
are in reasonable agreement with the simulation results. 


17638 Trapped particle destabilization of the internal 
kink mode. White, R.B.; Chen, L.; Romanelli, F.; Hay, R. 
(Plasma Physics Laboratory, Princeton University, P. O. 
Box 451, Princeton, New Jersey 08544). Physics of Fluids; 
28: No. i, 278-286(Jan 1985). Caninnet AC02-76CH03073. 
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internal kink mode is destabilized by trapped high- 
particles, leading to a new branch of the internal kink dis- 
relation with a real frequency near the average trapped-par- 
precession frequency and a growth rate of the same magni- 
This trapped particle branch of the dispersion relation is in- 
vestigated numerically for a variety of particle distributions. Mode 
growth rate and frequency is found as a function of plasma 8, den- 
sity, and trapped-particle energy and distribution. The high-energy 
trapped particle sources considered are neutral beam injection, ion- 
cyclotron heating, and fusion alpha particles. Relevance for various 


high-beta ballooning modes. Price, H.D.; 
Benjamin, N.M.P.; Kang, B.K.; Lichtenberg, A.J.; Lieber- 
man, M.A. ent of Electrical Engineering and 
Computer Sciences and the Electronics Research Laborato- 
™ University of ee Berkeley, California 94720). 
Physics of Fluids; 28: No. 1, 392-402(Jan 1985). Contract 
AT03-76ET53059. 

Ballooning instabilities are studied in the Berkeley multiple 
mirror experiment. Counterstreaming theta pinch and Marshall gun 
source hydrogen plasmas are used to achieve a high beta ( 
B>25%), where B is the ratio of plasma to magnetic pressure at 
temperatures T/sub e/ = T/sub i/roughly-equall5 eV. Four mag- 
netic field configurations are investigated, each at varying mirror 
ratios, to explore a range of drive and connection length param- 
eters. In two of these the magnetic field is pulsed from a stable to a 
locally unstable configuration for initiation of ballooning activity. 
The other two (static) configurations are a weakly unstable local 
field region, and the standard linked quadrupole multiple-mirror 
configuration. Depending on the configuration, critical f’s are 
found for the onset of ballooning that vary from 5% for the most 
unstable configuration to greater than 25% for the standard multi- 
ple-mirror configuration. The m = 1 azimuthal mode is predomi- 
nant, with some admixture of m = 2. The experimental results are 
compared with predictions from a magnetohydrodynamic theory. 
In the model the pressure is taken to be isotropic and constant 
along the axis, except in the diverging field regions at the device 
ends where the pressure falls to maintain beta constant, consistent 
with experimental observations. The theoretical results generally 
predict somewhat higher critical betas for the m = 1 mode than 
those observed. Estimates of the effect of finite Larmor radii, 
nearby conducting walls, axially nonuniform pressure profiles and 
resistivity, are also given. 


17640 Algorithm to solve the linear mode conversion 
ae oe Seu plasma. Gambier, D.J.; 
Swanson, D.G. (Association EURATOM-CEA sur la fusion 
DRFC, BP No. 6, 92260 Fontenay-aux-Roses, France). 
Physics of Fluids; 28: No. 1, 145-154(Jan 1985). Contract 
AS05-82ER53 134. 

In a previous article, the wave equation for electromagnetic 
and electrostatic waves propagating in a weakly inhomogeneous 
plasma was studied assuming an ordinary differential equation of 
the Laplace type. An algorithm was developed, based on the con- 
tour integral formalism, that gives a prescription for calculating the 
connection formulas between the set of fast and slow propagating 
waves. Physical problems connected to the evanescent solutions 
were not treated, however, so the complete set of solutions was not 
obtained. In this paper, the method is extended to include both 
propagating and nonpropagating waves so that a complete set of 
solutions is obtained, permitting the construction of the Green func- 
tion and the inclusion of localized sources or sinks. 


17641 Three-dimensional magnetohydrodynamic — 
of the reversed-field pinch. Schnack, D.D.; Caramana, E 
Nebel, R.A. (Applied Plasma Physics and Technology Divi 
sion, Science Applications, Inc., La Jolla, California 92038). 
Physics of Fluids; 28: No. 1, 321- 333(Jan 1985). Contract 
AC03-83ER53150. 

Three-dimensional computational studies of nonlinear resis- 
tive megnetohydrodynamic (MHD) instabilities in the reversed-field 
pinch are presented. It is found that multihelicity mode coupling ef- 
fects alter the evolution of m = 1 modes from that obtained in 
single helicity. Strong mode coupling to m = 0 and m = 2 is ob- 
served. Magnetic island overlap results in stochastic field lines. At 
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low values of the pinch parameter this is confined to the central 
region of the pinch; for larger values the stochasticity may extend 
to the wall. Healing of outer flux surfaces is observed as modes 
peak and relax. Decay of positive toroidal flux is retarded. Impact 
on confinement is discussed, and connection is made with experi- 
mental observations. 


17642 Measurement of the Pfirsch-Schlueter and boot- 
strap currents in a stellarator. Treffert, J.D.; Shohet, J.L.; 
Berk, H.L. (Torsatron/Stellarator Laboratory, University of 
Wisconsin, Madison, Wisconsin 53706). Physical Review Let- 
ters; 53: No. 25, 2409-2412(17 Dec 1984). Contract AC02- 
84ER53166;FG05-80ET53088. 

The Proto-Cleo stellaratur has parameters that are sufficient 
to generate values of equilibrium (Pfirsch-Schlueter) currents and 
diffusion-driven (bootstrap) currents of magnitude large enough to 
permit local measurement of these currents with probes inserted in 
the plasma. Symmetric and antisymmetric components of the cur- 
rent yielded minor radial profiles that are consistent in magnitude, 
direction, and scaling with predicted values of Pfirsch-Schlueter 
and bootstrap currents. 


17643 Magnetohydrodynamic activity in high-8, current- 
less plasmas in Heliotron-E. Harris, J.H.; Motojima, O.; 
Kaneko, H.; Besshou, S.; Zushi, H.; Wakatani, M.; Sano, F; 
Sudo, S.; Sasaki, A,; Kondo, K. (Oak Ridge National Labo- 
ratory, Oak Ridge, Tennessee 37831). Physical Review Let- 
ters; 53: No. 23, 2242-2245(3 Dec 1984). Contract ACO0S5- 
840R21400. 

Electron-cyclotron and neutral-beam heating have been used 
to produce currentless plasmas with <8>roughly-equall—2% in 
the heliotron-E device. For moderately peaked profiles, magneto- 
hydrodynamic activity that peaks at the iota = 1 surface has been 
observed. The characteristics of the fluctuations are consistent with 
theoretical expectations for an m = 1 pressure-driven instability. 
The magnetohydrodynamic activity is associated with particle and 
energy losses but has not yet been directly linked to global confine- 
ment. 


17644 Stabilization of the hot-electron precessional mode 
in a symmetric tandem mirror by the axial variation of radial 
electric field. Tsang, K.T.; Lee, X.S. (Science Applications 
International Corporation, Plasma Research Institute, Boul- 
der, Colorado 80302). Physical Review Letters; 53: No. 22, 
2094-2097(26 Nov 1984). Contract AC03-76ET53057. 

The stability of the hot-electron precessional mode is investi- 
gated in the presence of a relative Earrow x Barrow precession be- 
tween the end cell and the center cell, which is inherent to the 
tandem-mirror concept. It is found that a positive radial electric 
field in the end cell is favorable to stability. Under normal condi- 
tions, the stability of a hot-electron symmetric tandem mirror is not 
worse than a quadrupole tandem mirror with the same relative 
Earrow x Barrow precession. 


17645 Modification of the macroscopic stability of a 
tandem mirror by partial line-tying. Molvik, A.W.; Breun, 
R.A.; Golovato, S.N.; Hershkowitz, N.; McVey, B; Post, 
R.S.; Smatlak, D.; Yujiri, L. (Department of Nuclear Engi- 
neering, University of Wisconsin, Madison, Wisconsin 
53706). Physics of Fluids; 27: No. “Il, 2711- 2722(Nov 1984). 
Contract W-7405-ENG-48; AC02-78ETS 1015. 

Increased stability is observed during experiments with gun 
injection in the Phaedrus tandem mirror. This is manifested by 
three effects. First, a magnetic mirror cell with bad average curva- 
ture, adjacent to a plasma gun, confines plasma with betas up to 
20%. Second, the central cell, also with bad curvature, is stable at 
betas up to 20%, exceeding the minimum-B interchange stability 
limit by a factor of 20. Third, the quadrupole magnetic field re- 
quired for interchange stability is reduced. These effects are shown 
to agree with a theory of line-tying stabilization, supplemented by 
minimum-B stabilization. 
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17646 Fast scanning heterodyne receiver for the measure- 
ment of the time evolution of the electron temperature profile 
on the Tokamak Sgr Test — , Taylor, G.; Efthimion, 
P.; McCarthy, M.; Arunasalam, V.; Bitzer, R: Bryer, J.; 
Cutler, R,; Fredd, E,; Scan M.A.; Kaufman, D. 
(Plasma Physics Laboratory, Princeton University, Prince- 
ton, New Jersey 08544). Review of Scientific Instruments; 55: 
No. 11, 1739-1743QNov 1984). 

Two fast scanning heterodyne receivers, swept between 75— 
110 and 110—170 GHz in 2 ms every 4 ms, were developed to 
measure the electron cyclotron emission on the horizontal midplane 
of the Tokamak Fusion Test Reactor (TFTR) plasma. An absolute, 
in situ calibration technique enables the determination of the profile 
of the plasma electron temperature from the cyclotron emission in- 
tensity. The 4-ms repetition rate of the receiver allowed the resolu- 
tion of “sawtooth” fluctuations of temperature, whose period was 
10—100 ms, in profiles with central temperatures of 1—2.5 keV. 


17647 Barium ion beam probe for magnetic field, diamag- 
netism, and space potential measurement in plasmas. Wick- 
ham, M.; Fornaca, S.; Lazar, N.H.; Rynn, N. (TRW Inc., 
Ener Development Group, One S 


Park, Redondo 
Beach, California 90278). Review of Scientific Instruments; 
55: No. 11, 1748-1755(Nov 1984). 

A diagnostic has been developed to simultaneously deter- 
mine the magnetic field and space potential in fusion-like plasmas. 
Initial tests have demonstrated the ability to measure an absolute 
change of 17 G in the magnetic field strength; under the same test 
conditions a 6-V change in space potential could have been detect- 
ed. The spatial resolution in these tests is a volume of 0.25 cm* 
The magnetic field is determined by a measurement of the Zeeman 
resonance absorption pattern with a frequency scanning narrow- 
band laser of an energetic (<50 keV), low current (~10 pA) 
barium ion beam. The laser is injected tangentially to the ion beam 
to take advantage of the narrow Doppler spread in the direction of 
the beam. Space potentials are determined by a measurement of the 
Doppler shift due to a change in beam energy E = E,-ephi. The 
diagnostic will be used initially on the TRW STM device to meas- 
ure diamagnetic depression of the ELMO rings in STM. 


17648 Direct fast microwave interferometer for 
ELMO Bumpy Torus. Uckan, T. (Fusion ong Division, 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37831). Review of Scientific Instruments; 55: No. 11, 1874- 
1875(Nov 1984). 

A simple and inexpensive 4-mm direct reading fast (rise 
time ~ 100 zs) microwave interferometer is described. The system is 
particularly useful for density measurements on the ELMO Bumpy 
Torus (EBT) during pulsed operation. 


17649 Application of anomalous diffusion in production 
of negative ions. Jimbo, K. (Lawrence Berkeley Laboratory, 
University of California, Berkeley, California 94720). Physics 
of Fluids; 27: No. 11, 2752-2761(Nov 1984). Contract AC03- 
76SF00098. 

The production of negative hydrogen ions is investigated in 
the reflex-type negative ion sources. When anomalous diffusion in 
the positive column was found by Hoh and Lehnert [Phys. Fluids 
3, 600 (1960)], it was pointed out that the large particle loss pro- 
duced by anomalous diffusion is compensated for by the larger par- 
ticle production inside the plasma. In the present experiments 
anomalous diffusion was artificially encouraged by changing the 
radial electric field inside the reflex discharge. Apparent encourage- 
ment of negative ion current by the increase of the density fluctua- 
tion amplitude is observed. Twice as much negative ion current 
was obtained with the artificial encouragement as without. On the 
other hand, the larger extracted negative ion current was observed 
with a lower electron temperature, which is calculated from the 
anomalous diffusion coefficient derived from a simple nonlinear 
theory. This result is consistent with Wadehra’s calculated results 
[Appl. Phys. Lett. 35, 917 (1979)]. 


Nonlinear evolution of drift instabilities. Lee, 
W.W.; Krommes, J.A.; Oberman, C.R.; Smith, R.A. igo 
Physics Laboratory, Princeton University, Princeton, N 
Jersey 08544). Physics of Fluids; 27: No. 11, 2652-2663(Nov 
1984). Contract AC02-76CH03073. 

The nonlinear evolution of collisionless drift instabilities in a 
shear-free magnetic field has been studied by means of gyrokinetic 
particle simulation as well as numerical integration of model mode- 
coupling equations. The purpose of the investigation is to identify 
relevant nonlinear mechanisms responsible for the steady-state drift 
wave fluctuations. It is found that the saturation of the instability is 
caused mainly by the nonlinear E x B convection of the resonant 
electrons and their associated velocity space nonlinearity. The latter 


B convection of the ions, which contributes to the nonlinear fre- 
quency shift, is also an important ingredient for the saturation. 


17651 Nonlinear evolution of the lower-hybrid drift insta- 
an Brackbill, J.U.; Forslund, D.W.; Mg om K.B.; Winske, 
D. (Los Alamos National Laboratory, Los Alamos, New 
Manco 87545). Physics of Fluids; 27: No. ll, 2682-2693(Nov 
The results of simulations of the lower-hybrid drift instability 
in a neutral sheet configuration are described. The simulations use 
an implicit formulation to relax the usual time step limitations and 
thus extend previous explicit calculations to weaker gradients, 
larger mass ratios, and long times compared with the linear growth 
time. The numerical results give the scaling of the saturation level, 
heating rates, resistivity, and cross-field diffusion and a demonstra- 
tion by comparison with a fluid electron model that dissipation in 
the lower-hybrid drift instability is caused by electron kinetic ef- 
fects. 


17652 Stabilization of an axisymmetric tandem mirror 
cell by a hot plasma component. Berk, H.L.; Rosenbluth, 
M.N.; Wong, H.V.; Antonsen T.M. Jr. (Institute for Fusion 
Studies, The University of Texas, Austin, Texas 78712). 
Physics of Fluids; 27: No. 11, 2705-2710(Nov 1984). 

A hot plasma component formalism is used for a symmetric 
tandem mirror cell to relate the precessional mode, well known 
from Astron experiments, to more standard magnetohydrodynamic 
(MHD) modes. The 1 = 1 mode can be stabilized by conducting 
walls, while the higher 1 modes can be stabilized by finite Larmor 
radius. Such a configuration is free of remnant dissipative instabil- 
ities because all perturbations are positive energy excitations when 
stability is achieved. 


17653 Stability studies of a hollow plasma in the double 

cusp experiment. Baker, D.R.; Garner, H.R.; Parks, P.B.; 
Sheeen A.M.; Okamura, S.; Adati, K.; Aoki, T. Fujita, H.; 
Hidekuma, S.; Hattori, K. ‘(GA Technologies ‘Inc., P. O. 
Box 81608, San Die go, California 92138). Physics of Fluids; 
27: No. 11, 2723-2729(Nov 1984). Contract ATO03- 
83SF11713. 

Axisymmetric cusp end cells have application for the stabili- 
zation and plugging of a tandem-mirror-type reactor. Experiments 
have been performed on the RFC-XX double cusp in Nagoya, 
Japan to measure the stability of the hollow plasma in the adiabati- 
cally confined region of the device. Experiments were performed 
with both a uniform field central section and with a mirror central 
section connecting the two cusps. The plasma is produced by an rf 
discharge of gas puffed into the vessel. Plasma fluctuations were 
measured by Langmuir probes and magnetic probes. Stable regions 
of operation with a hollow plasma in the cusp are found for both 
magnetic configurations. Various types of instabilities are observed: 
electrostatic drift type waves with m> or =1, lower-frequency 
waves with a magnetic perturbation associated with the density 
perturbation, an m = 0 ion-acoustic mode, and a large amplitude 
relaxation oscillation. 
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17654 Nonlinear saturation of stimulated Raman scatter- 
ing in a homogeneous plasma. McKinstrie, C.J.; Simon, A.; 
Williams, E.A. (Laboratory for Laser Energetics, University 
of Rochester, Rochester, New York 14627). Physics of 
Fluids; 27: No. 11, 2738-2743(Nov 1984). Contract AC08- 
80DP40124. 

Nonlinear saturation of the stimulated Raman scattering in- 
stability is considered in an infinite homogeneous plasma. The “‘inci- 
dent” wave amplitude exceeds its threshold value by the fractional 
amount A(< <1). A single backscattered electromagnetic wave and 
a single plasma wave grow until time-asymptotic saturation occurs. 
The squared amplitude and nonlinear frequency shift of each wave 
are determined by secular-free perturbation theory and are propor- 
tional to A. The saturation mechanism is identified and the "reflec- 
tion coefficient” determined. Both saturation amplitudes are shown 
to be stable to small deviations from their time-asymptotic values. 


17655 Symbolic manipulation techniques for plasma ki- 
netic theory deviations. Gladd, N.T. GAYCOR, P. O. Box 
85154, San Diego, California 92138). Journal of Computa- 
tional Physics; 56: No. 2, 175-323(Nov 1984). Contract 
AC02-78ET53075. 

Much of the analysis of instabilities and wave propagatin in 
warm plasma involves perturbation solutions of the Vlasov or colli- 
sionless Boltzmann equation. In general, a dielectric tensor which 
describes the response of the plasma to perturbations must be de- 
rived. A typical derivation involves choosing an equilibrium distri- 
bution function which models some plasma of interest, calculating a 
perturbed distribution function by solving a partial differential 
equation (usually by the method of characteristics), calculating den- 
sity and current moments of this perturbed function, and using 
these quantities in Maxwell's equations. For many equilibrium 
models of physical interest, this process can be completely carried 
out analytically. However, even in simple cases, the procedure is 
tedious-involving hundreds or thousands of separate algebraic or 
calculus operations and is fraught with opportunity for error. It 
will be illustrated here how the symbolic manipulation language 
MACSYMaA can be used to automate energy many of the steps in- 
volved in such derivations. By way of example, the classic problem 
of oscillation in a homogeneous, uniformly magnetized plasma will 
be considered. 


17656 Spectrometer-sensitivity calibration in the extreme 
ultraviolet by means of branching ratios of magnetic-dipole 
lines. Denne, B.; Hinnov, E. (Plasma Physics Laboratory, 
Princeton University, Princeton, New Jersey 08544). Jour- 
nal of the Optical Society of America B: Optical Physics; 1: 
No. 5, 699-709(Oct 1984). Contract AC02-76CH03073. 

Relative intensity measurements of various line pairs result- 
ing from magnetic-dipole transitions within the configurations s*p? 
and s*p‘, in conjunction with calculated transition probabilities, 
have been used to determine the wavelength dependence of the 
sensitivity of a grazing-incidence spectrometer in the range 400- 
1000 A. Emissions Cr XIX, Fe XXI, Ni XXI, Ni XXIII, Cu XXIV, 
and Zr XXVII ions in Princeton Large Torus tokamak discharges 
were used for this purpose. Absolute sensitivity of the spectrometer 
at selected wavelengths had been determined by the traditional hy- 
drogen, helium, carbon, and oxygen electric-dipole line pairs from 
the same discharges. Similar attempts to use transitions in the s*p* 
configurations in Cr XVIII, Zr XXVI, and Mo XVIII ions results 
in significant discrepancies that are ascribed to uncertainties in the 
corresponding calculated transition probabilities. 


17657 Smoothing and spatial grid effects in implicit parti- 
cle simulation. Cohen, B.I.; Langdon, A.B.; Friedman, A. 
(Lawrence Livermore National Laboratory, University of 
California, Livermore, California 94550). Journal of Compu- 
tational Physics; 56: No. 1, 51-64(Oct 1984). Contract W- 
7405-ENG-48. 

Convergence and linear dispersion properties in implicit par- 
ticle codes used in plasma simulatiion are investigated. Inconsistent 
spatial smoothing and simplified spatial differencing are shown to 
be closely related and degrade convergence and, if suitable care is 
not taken. stability. The convergence and dispersion properties of 
non-iterated, partially converged solution schemes are calculated. A 
careful combination of an implicit field solution with extrapolation 
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of particle quantities using a previously calculated electric field 
need not degrade linear stability and dispersion characteristics. 
Even with some degradation of convergence, and with only one 
pass through the coupled particle and field equations on each time 
step, code performance can be entirely satisfactory if good stability 
and dispersion characterristics ae preserved. 


17658 Non-linear screening of neon and argon impurities 
in dense, hot hydrogen plasmas. Gupta, U.; Blaha, M.; Davis, 
J. (Naval Research Lab., Washington, DC (USA). Plasma 
Physics Div.). Journal of Physics B: Atomic and Molecular 
Physics; 17: No. 17, 3617-3626(14 Sep 1984). 

Non-linear screening effects of neon and argon impurities in 
dense, hot hydrogen plasmas (T approx. 200 eV, Nsub(e) approx. 
107 cm™*) are investigated using the temperature-dependent densi- 
ty functional method. The results are compared with corresponding 
linear screening (Debye-Hueckel and RPA) calculations. The dras- 
tic differences in the results reveal the complete inadequacy of 
linear response theories in these ranges of densities and tempera- 
tures. The usefulness of such non-linear self-consistent screening 
models is discussed. 


17659 Tokamak plasma current disruption infrared con- 
trol system. Kugel, H.W.; Ulrickson, M. (to Dept. of 
Energy). US Patent Application 6-600,664. 16 Apr 1984. 
30p. Contract AC02-76CH03073. 

This invention is directed to the diagnosis and detection of 
gross or macroinstabilities in a magnetically-confined fusion plasma 
device. Detection is performed in real time, and is prompt such that 
correction of the instability can be initiated in a timely fashion. 


17660 X-ray spectroscopy on tokamaks. von Goeler, S.; 
Bitter, M. (Plasma Physics Lab., Princeton Univ., P.O. Box 
451, Princeton, NJ). pp 109-127 of Diagnostics for fusion re- 
actor conditions. Vol. 1. Stott, P.E.; Akulina, D.K.; Leotta, 
G.G.; Sindoni, E.; Wharton, C. Oxford, England; Pergamon 
Press Ltd. (1984). (CONF-820944—). 

From Workshop on diagnostics for fusion reactor conditions 
(International school of plasma physics); Varenna, Italy (6 Sep 
1982). 

. During the last decade the X-ray spectroscopy of high tem- 
perature plasmas has witnessed a rapid development. Most of the 
impulses have come from astrophysics, in particular, from the re- 
search on solar flares. On the other hand, the attainment of well- 
diagnosed, high temperature laboratory plasmas in laser-pellet im- 
plosions and in tokamaks, has precipitated a fertile exchange be- 
tween theory and experiment. Agreement and very detailed under- 
standing has been reached for a great number of spectra with the 
result that X-ray spectroscopy represents today a powerful and reli- 
able new plasma diagnostic with important applications for fusion 
plasmas as well as solar flares. This paper is a short review of the 
experimental results from tokamaks. 


17661 Diagnostics for hot plasmas using hydrogen neutral 
beams. Goldston, R.J. (Plasma Physics Lab., Princeton 
Univ., P.O. Box 451, Princeton, NJ). pp 263-287 of Diag- 
nostics for fusion reactor conditions. Vol. 1. Stott, P.E.; 
Akulina, D.K.; Leotta, G.G.; Sindoni, E.; Wharton, C. 
Oxford, England; Pergamon Press Ltd. (1984). (CONF- 
820944—). 


From Workshop on diagnostics for fusion reactor conditions 
(international school of plasma physics); Varenna, Italy (6 Sep 
1982). 

, Beams of neutral hydrogen atoms have found a number of 
uses in the diagnosis of hot plasmas. In the most straightforward 
application, neutral beams have been used to determine plasma line 
density, based on simple attenuation measurements. This technique 
has been applied most intensively recently to the study of beam-in- 
jected mirror plasmas. Neutral beams have also now been used in a 
number of tokamaks to supply a local increase of the neutral atom 
“target” density for charge exchange. By directing a time-modulat- 
ed neutral beam across the sight-line of a charge exchange analyzer, 
and measuring the modulated neutral particle efflux from the 
plasma, local measurements of the ion energy distribution function 
can be made. If a modulated diagnostic neutral beam is directed 
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across the sightline of an ultra-violet spectrometer, one can also 
make measurements of the local densities and possibly velocity dis- 
tributions of fully stripped impurities. The fast hydrogen neutrals 
charge exchange with fully stripped impurities in the plasma, leav- 
ing the impurities in excited hydrogen-like states. In their prompt 
radiative decay the impurity ions emit characteristic UV lines, 
which can be detected easily. In more exotic applications, one 
makes use of the circulating ion beam deposited in the plasma by 
tangential injection of a diagnostic neutral beam. Using a charge ex- 
change analyzer to measure the angular spectrum of the ions, the 
pitch-angle scattering rate, and therefore Z /SUB eff/ , can be de- 
termined. By studying the orbits of these ions, one can measure 
q(r). Finally the spatial motion of the circulating ions due to MHD 
and other activity can be studied by examining their slowing-down 
spectrum. 


17662 The application of fusion reaction product diagnos- 
tics in toroidal devices. Strachan, J.D. (Plasma Physics Lab., 
Princeton Univ., P.O. Box 451, Princeton, NJ 08544). pp 
383-400 of Diagnostics for fusion reactor conditions. Vol. 1. 
Stott, P.E.; Akulina, D.K.; Leotta, G.G.; Sindoni, E.; Whar- 
ton, C. Oxford, England; Pergamon "Press Ltd. ” (1984). 
(CONF- 820944—). 

From Workshop on diagnostics for fusion reactor conditions 
(International school of plasma physics); Varenna, Italy (6 Sep 
1982). 

) Diagnostic applications of fusion reaction measurements on 
toroidal devices are reviewed with emphasis on the PLT and PDX 
machines. The ion temperature determined from the fusion reaction 
measurements is usually in good agreement with the charge ex- 
change ion temperature. The d(d,n) *He, d(d,p)t, d(t,n)a and 
d(*He,p)a fusion reactions have been measured by detection of the 
2.5 MeV neutrons, 3 MeV protons, 14 MeV neutrons, and 14.7 
MeV protons respectively. Measurement of the energy spectrum of 
the fusion reaction product yields the relative energy of the react- 
ing plasma ions while the magnitude of the emission indicates 
whether the reacting ions are part of an ion tail distribution or part 
of the bulk thermal ions. Measurement of the ratio of the reaction 
rates yields the ratio of the plasma ion densities. Detector frequen- 
cy response in the MHz range has allowed observation of MHD, 
sawtooth, and other oscillations. 


17663 TFTR diagnostics. Johnson, L.C.; Young, K.M. 
(Plasma Physics Lab., Princeton Univ., P.O. Box 451, 
Princeton, NJ 08544). Pp 551-579 of Diagnostics for fusion 


reactor conditions. Vol. 2. Stott, P.E.; Akulina, D.K.; 
Leotta, G.G.; Sindoni, E.; Wharton, C. ‘Oxford, England: 
Pergamon Press Ltd. (1984). (CONF-820944—). 

From Workshop on diagnostics for fusion reactor conditions 
(International school of plasma physics); Varenna, Italy (6 Sep 
1982). 

, The program plan of the Tokamak Fusion Test Reactor 
(TFTR) includes a full physics development program with high 
neutral beam power (220MW), including operation with tritium 
plasmas to demonstrate Q = 1. The diagnostics are discussed rela- 
tive to this program with detailed amplification on the reasons for 
selection of particular measurement techniques and the spatial and 
temporal resolutions selected. In many cases, specific hardware 
components that have been bought for the TFTR diagnostics are 
discussed. The further aspect of the impact of the radiation envi- 
ronment and of the effects of tritium on in-vacuum detectors on the 
diagnostics is discussed. Some of the development work done on 
detector sensitivities, window damage and shielding techniques, rel- 
evant to good diagnostic operation for TFTR is described. 


17664 Diagnostics for large mirror fusion energy ma- 
chines. Leppelneier, G.W. (Lawrence Livermore National 
Lab., Univ. of California, P.O. Box 808, Livermore, CA 
94550). pp 615-646 of Diagnostics for fusion reactor condi- 
tions. Vol. 2. Stott, P.E.; Akulina, D.K.; Leotta, G.G.; Sin- 
doni, E.; Wharton, C. Oxford, England; Pergamon Press 
Ltd. (1984). (CONF-820944—). 

From Workshop on diagnostics for fusion reactor conditions 
(International school of plasma physics); Varenna, Italy (6 Sep 
1982). 

’ When discussing diagnostics for large fusion machines it 
must be clearly understood from the beginning that the function of 
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diagnostics is to a) facilitate machine start up, b) characterize the 
different regions and their modes of operation, and c) provide infor- 
mation for design of successive machines. As experimental devices 
get further along the road towards a reactor, the more the machine 
itself is the experiment, and the more the diagnostic instruments 
must be thought of as a system. The test of any diagnostic system 
lies in comparing it in detail with the criteria above. Because mirror 
machines are not so well-known in the plasma physics community, 
and also are somewhat complex in their behaviour, the first lecture 
is devoted solely to explaining how a large tandem mirror machine 
works, what are its elements, and what are the parameters that 
must be measured in order to understand the machine's operation. 
The second lecture considers diagnostic systems both in detail and 
as a whole. The third lecture considers a problem peculiar to open- 
ended fusion machines, viz., the measurement of the potentials, so 
critical to the confinement of the fusion plasma. 


17665 High density plasma diagnostics in magnetic con- 
finement fusion. Jahoda, F.C. (Los Alamos National ae 
P.O. Box 1663, Univ. of California, Los Alamos, NM). p 
649-687 of Diagnostics for fusion reactor conditions. Vol. ” 
Stott, P.E.; Akulina, D.K.; Leotta, G.G.; Sindoni, E.; Whar- 
ton, C. Oxford, England; Pergamon "Press Ltd. ” (1984). 
(CONF-820944—). 

From Workshop on diagnostics for fusion reactor conditions 
(International school of plasma physics); Varenna, Italy (6 Sep 
1982). 

The lectures begins by defining high density in the context 
of magnetic confinement fusion research and listing some alterna- 
tive reactor concepts, ranging from n/SUB e/ about 2 x 10** cm™ 
to several orders of magnitude greater, that offer potential advan- 
tages over the main-line, n/SUB e/ about 1 x 10'* cm~*, Tokamak 
reactor designs. The high density scalings of several major diagnos- 
tic techniques, some favorable and some disadvantageous, are dis- 
cussed. Special emphasis is given to interferometric methods, both 
electronic and photographic, for which fn /SUB e/ dl measure- 
ments and associated techniques are accessible with low wave- 
length lasers. Reactor relevant experience from higher density, 
smaller dimension devices exists. High density implies high B, 
which implies economies of scale. The specialized features of high 
B diagnostics are discussed. 


17666 Data acquisition system for the present and the 
future. Drobnis, D.D. (General Atomic Co., P.O. Box 
81608, San Diego, CA 92138). pp 789-826 of Diagnostics for 
fusion reactor conditions. Vol. 2. Stott, P.E.; Akulina, D.K.; 
Leotta, G.G.; Sindoni, E.; Wharton, C. Oxford, England; 
Pergamon Press Ltd. (1984). (CONF-820944—). 

From Workshop on diagnostics for fusion reactor conditions 
(International school of plasma physics); Varenna, Italy (6 Sep 
1982). 

Basic components of today’s acquisition systems are sur- 
veyed. These include front-end tools such as microprocessors, pro- 
grammable controllers, and CAMAC interfaces. Some key concepts 
in large central real-time systems are examined: Hardware and Soft- 
ware architecture, and data base structure. Some trends in present 
data acquisition system design are analyzed, including increasing 
distribution of system functions and expansion to hierarchical multi- 
processor networks. With the evolution of microprocessors, front- 
end intelligence is growing into front-end computing power. Real- 
time host systems are becoming increasingly sophisticated human 
interface and data base management tools, with increasingly com- 
plex operating systems, and increasing amounts of memory, mass 
storage, and computing power. And the ultimate analysis of plasma 
data is becoming increasingly sophisticated. Elements of fusion re- 
actor technology which force changes in present control and data 
acquisition practices are examined, such as the hostile radiation and 
maintenance environment, and the radical change in operating em- 
phasis from research to production. Technological trends in com- 
puters, electronics, and instrumentation are identified which may 
provide solutions to these problems: redundancy, communications 
improvements, and declining computer costs. Finally, system design 
concepts are examined which could incorporate these solutions, 
such as a pipeline architecture which distributes computing power 
across the Control-Analysis spectrum. 
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17667 ray diagnostics for TFTR. von Goeler, S.; Hill, 
K.W. wien! s Peele Lab., Princeton Univ., P.O. Box 451, 
Princeton, NJ). pp 69-85 of Diagnostics for fusion reactor 
— Vol. 1. Stott, P.E.; Akulina, D.K.; Leotta, G.G.; 
Sindoni, E.; Wharton, C. Oxford, England; Pergamon Press 
Ltd. (1984), (CONF-820944—). 

From Workshop on diagnostics for fusion reactor conditions 
(International school of plasma physics); Varenna, Italy (6 Sep 
1982). 

, This paper gives a short description of the X-ray diagnostic 
preparation for the Tokamak Fusion Test Reactor (TFTR), the 
very large tokamak which will begin operation in Princeton at the 
end of the year 1982. Basically, the X-ray diagnostics for TFTR 
make use of techniques which have been proven on earlier toka- 
maks and have been developed to a high degree of perfection on 
PLT and PDX. Many new features have been incorporated into the 
design of the TFTR X-ray diagnostics, which probably represent 
the most sophisticated X-ray system installed on a tokamak. The 
real challenge for the TFTR X-ray diagnostics development, how- 
ever, has arisen from the fact that TFTR will be the first tritium- 
burning tokamak and that TFTR will produce a neutron flux 
almost as large as the neutron flux in a fusion reactor. Since the 
neutron flux is accompanied by a comparable y-ray flux it is evi- 
dent that the X-ray diagnostics are particularly vulnerable to noise 
generated by the neutrons. A large part of the paper is devoted to a 
discussion of how to cope with neutrons. 


17668 X-ray analysis of non-Maxwellian distributions 
(Current drive). von Goeler, S.; Stevens, J. (Plasma Physics 
Lab., Princeton Univ., P.O. Box 451, Princeton, NJ 08544). 
pp 87-107 of Diagnostics for fusion reactor conditions. Vol. 
1. Stott, P.E.; Akulina, D.K.; Leotta, G.G.; Sindoni, E.; 
Wharton, C. Oxford, England; Pergamon Press Ltd. (1984). 
(CONF-820944—). 

From Workshop on diagnostics for fusion reactor conditions 
(international school of plasma physics); Varenna, Italy (6 Sep 
1982). 

, It is the purpose of this paper to describe the experimental 
techniques which are used for the X-ray analysis of energetic elec- 
trons. The authors give a brief description of the instrumentation. 
They discuss how the X-ray emission is related to the electron-ve- 
locity-distribution function, i.e., they talk about bremsstrahlung pro- 
duction. In particular they discuss techniques for determining elec- 
tron-velocity components parallel and perpendicular to a magnetic 
field. As an illustration of the application of these techniques they 
review some older measurements from ST of electron runaway for- 
mation. They present the very recent X-ray results on the LH-cur- 
rent drive in PLT. It should be pointed out that the hard X-ray 
techniques were originally developed for magnetic mirrors in order 
to diagnose the hot electron rings generated in electron-cyclotron- 
heated plasmas. 


17669 Neutron yields and energy spectra from fusion 
plasmas. Hendel, H.W. (Plasma Physics Lab., Princeton 
Univ., P.O. Box 451, Princeton, NJ 08544). pp 327-352 of 
Diagnostics for fusion reactor conditions. Vol. 1. Stott, 
P.E.; Akulina, D.K.; Leotta, G.G.; Sindoni, E.; Wharton, C. 
Oxford, England; Pergamon Press Ltd. (1984). (CONF- 
820944—). 

From Workshop on diagnostics for fusion reactor conditions 
(international school of plasma physics); Varenna, Italy (6 Sep 
1982). 

, Integral neutron yields from maxwellian and neutral-beam- 
injection driven fusion plasmas are reviewed. Limitations of the in- 
tegral-yield method for the determination of T /SUP i/ due to the 
possible presence of a high-energy tail in the ion-energy distribution 
and of impurities are pointed out, and difficulties in the comparison 
of calculations and measurements of neutral-beam-injection yields 
are described. 


17670 Diagnostics in the hostile environments of a proto- 
type fusion reactor. Osher, J.E. (Lawrence Livermore Na- 
tional Lab., Univ. of California, Livermore, CA). pp 473- 
488 of Diagnostics for fusion reactor conditions. Vol. 2. 
Stott, P.E.; Akulina, D.K.; Leotta, G.G.; Sindomi, E.; 
Wharton, C Oxford, England; Pergamon Press Ltd. (1984). 
(CONF-820944—). 
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From Workshop on diagnostics for fusion reactor conditions 
(International school of plasma physics); Varenna, Italy (6 Sep 
1982). 

This paper begins by reviewing the various facets of a ther- 
monuclear-type plasma that will likely require special consider- 
ations or “hardening” of the applied diagnostic instrumentation. 
Several factors are necessary to adopt relatively standard plasma di- 
agnostic techniques to function satisfactorily in the more hostile en- 
vironment of a thermonuclear-type plasma. This paper contains a 
listing of the various types of expected hardening requirements for 
a representative set of diagnostic instrumentation, including both 
on-line diagnostic instrumentation requirements for satisfactory op- 
eration and considerations to reduce integrated radiation damage 
sufficiently for a reasonable diagnostic lifetime. 


17671 Diagnostics for neutral beam heated tokamaks. 
Goldston, R.J. (Plasma Physics Lab., Princeton Univ., P.O. 
Box 451, Princeton, NJ 08544). pp 489-513 of Diagnostics 
for fusion reactor conditions. Vol. 1. Stott, P.E.; Akulina, 
D.K.; Leotta, G.G.; Sindoni, E.; Wharton, C. Oxford, Eng- 
land; Pergamon Press Ltd. (1984). (CONF-820944—). 

From Workshop on diagnostics for fusion reactor conditions 
(International school of plasma physics); Varenna, Italy (6 Sep 
1982). 

Diagnostic techniques for neutral beam heated tokamak plas- 
mas fall into three categories; 1) Magnetic diagnostics for measure- 
ments of gross stored energy, 2) Profile diagnostics for measure- 
ments of stored thermal and beam energy, impurity content and 
plasma rotation, and 3) Fast time resolution diagnostics to study 
MHD fluctuations and micro-turbulence. Diamagnetic and equilib- 
rium poloidal field measurements of total stored energy lend them- 
selves to rapid analysis, and immediate feedback to machine oper- 
ations. Detailed profile measurements of n /SUB e/ , T /SUB e/, 
and T /SUB i/ are required to substantiate the magnetic measure- 
ments, and to provide direct information on plasma confinement. 
Typical diagnostic techniques for “kinetic” stored energy profiles 
include microwave and FIR interferometry, Thomson scattering, 
electron cyclotron emission, charge exchange, X-ray Doppler 
broadening, and neutron emission (with H® + D+ injection). Im- 
purity content and radiative power loss are monitored with bolo- 
metry, and UV and X-ray spectroscopy; plasma rotation is meas- 
ured by UV and X-ray Doppler shift techniques, and by frequency 
shifts in Mirnov oscillations. Beam ion thermalization is studied 
with scanning charge exchange analysis and, for D° injection, with 
neutron emission measurements. 


17672 Inertial confinement fusion diagnostics. Coleman, 
L.W. (Lawrence Livermore National Lab., Univ. of Califor- 
nia, P.O. Box 808, Livermore, CA). pp 691-699 of Diagnos- 
tics for fusion reactor conditions. Vol. 2. Stott, P.E.; Aku- 
lina, D.K.; Leotta, G.G.; Sindoni, E.; Wharton, C. Oxford, 
England; Pergamon Press Ltd. (1984). (CONF-820944—). 

From Workshop on diagnostics for fusion reactor conditions 
(International school of plasma physics); Varenna, Italy (6 Sep 
1982). 

I - Inertial confinement fusion (ICF) is one of the two major 
approaches to the realization of controlled fusion being studied in 
the world today. The physics concepts and processes upon which 
this process is based, the accomplishments and goals of the ap- 
proach are reviewed in order to establish the basis for discussing 
the diagnostic requirements for ICF. The types of facilities present- 
ly employed for research in this field are discussed and the types of 
contemplated future facilities are reviewed. The meaning of the 
“reactor conditions” term in the context of ICF target parameters 
and performance will be defined in order to establish the physics 
parameter regimes that must be diagnosed. The specialized diagnos- 
tic requirements imposed by the space-time scales characteristic of 
ICF (micrometers and picoseconds) are reviewed, and the classes 
of measurement concepts, techniques, and diagnostic instrumenta- 
tion that are used will are discussed. 
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-— ALSO TO CITATION(S) 16531, 16626, 16830, 17298, 17480, 17498, 


17673 (AD-A—147005/3/XAB) Longer-scalelength 
oes Seen, 2S tenn Pa tea, We cee 

r, J.A.; Young, F.C.; Herbst, M.J.; Obens- 
pm s) P.: ay J.H. aval Research Lab., Washing- 
ton, DC (USA)). 28 Sep 1984. 20p. (NRL-MR—5173). 
NTIS, PC A02/MF AO1. 

Plasmas with long (up to 400 microns at 0.1 critical density) 
density scalelengths are used in laser-plasma interaction experiments 
in order to more closely approximate the blowoff conditions ex- 
pected for a high-gain ICF pellet. These long-scalelength plasmas 
are produced by focusing one beam (approx 150 J, 4 nsec FWHM) 
of the Pharos II Nd laser lambda = 1.054 micron) to a large focal 
spot (approx 1 mm). A second beam is tightly focused within this 
spot to produce intensities up to 10 to the 15th power W/sq cm. 
The pulsewidth of the second beam is only 0.3 nsec to minimize 
hydrodynamic perturbation to the long-scalelength plasma. The 
peak intensities of the two beams occur at the same time. Plasma 
density perturbations are monitored by side-on imaging a second- 
harmonic emission. At low energy in the short-pulse beam, this 
emission occurs only at distances from the target surface corre- 
sponding to n sub c < or = n < n sub c, showing no evidence for 
perturbation of the long-scalelength low density plasma. However, 
at higher energy, emission is seen well in front of the target, in 
highly-localized, filamentary-appearing regions. This observation is 
consistent with the formation of a low density channel along the 
high-intensity beam path. The tendency to form a channel is pre- 
dicted by a 2-D hydrodynamics code. The structure, intensity de- 
pendence, and polarization of the second-harmonic emission are 
consistent with self-focusing. Self-focusing of the incident beam in 
this experiment is shown to be consistent with a steady-state, self- 
focusing theory. 


17674 (AD-A—147405/5/XAB) Self-generated magnetic 
fields and thermal flux inhibition. Memorandum report. 
Emery, M.H.; Gardner, J.H. (Naval Research Lab., Wash- 
ington, DC (USA)). 28 Sep 1984. 15p. (NRL-MR—5440). 
NTIS, PC A02/MF AO1. 

The authors show that the observed thermal flux inhibition 
in high-intensity, short-pulse laser-plasma interaction experiments 
can stem directly from the strong magnetic fields generated at the 
ablation layer as a result of laser asymmetries. The self-consistent 
modeling of magnetized thermal transport in this environment 
shows strong thermal flux inhibition as manifested by reduced abla- 
tion pressures, reduced implosion velocities, reduced classical ab- 
sorption, density-profile flattening and reduced mass ablation rates. 


17675 (ANL/FPP—84-1-Vol.1) Blanket comparison and 
selection study. Final report. Volume 1. (Argonne National 
Lab., IL (USA)). Sep 1984. Contract W-31-109-ENG-38. 
573p. NTIS, PC A24/MF A011; 1; GPO Dep. File Number 
DE85005869. 

The study focused on: (1) Development of reference design 
guidelines, evaluation criteria, and a methodology for evaluating 
and ranking candidate blanket concepts. (2) Compilation of the re- 
quired data base and development of a uniform systems analysis for 
comparison. (3) Development of conceptual designs for the com- 
parative evaluation. (4) Evaluation of leading concepts for engi- 
neering feasibility, economic performance, and safety. (5) Identifica- 
tion and prioritization of R and D requirements for the leading 
blanket concepts. Sixteen concepts (nine TMR and seven tokamak) 
which were identified as leading candidates in the early phases of 
the study, were evaluated in detail. The overall evaluation conclud- 
ed that the following concepts should provide the focus for the 
blanket R and D program: (Breeder/Coolant/Structure), Lithium/ 
Lithium/Vanadium Alloy, LizO/Helium/Ferritic Steel, LiPb 
Alloy/LiPb Alloy/Vanadium Alloy, and Lithium/Helium/Ferritic 
Steel. The primary R and D issues for the Li/Li/V concept are the 
development of an advanced structural alloy, resolution of MHD 
and corrosion problems, provision for an inert atmosphere (e.g., Na) 
in the reactor building, and the development of non-water cooled 
near-plasma components, particularly for the tokamak. The main 
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issues for the LiPb/LiPb/V concept are similar to the Li/Li/V 
blanket with the addition of resolving the tritium recovery issue. 
The R and D issues for LisO/He/FS concept include resolution of 
the tritium recovery/containment issue, achieving adequate tritium 
breeding and resolving other solid breeder issues such as swelling 
and fabrication concerns. Major concerns for the Li/He/FS con- 
cept are related to its rather poor economic performance. Improve- 
ment of its economic performance will be somewhat concept-de- 
pendent and will be more of a systems engineering issue. 


17676 (ANL/FPP—84-1-Vol.2) Blanket comparison and 
selection study. Final report. Volume 2. (Argonne National 
Lab., IL (USA)). Sep 1984. Contract W-31-109-ENG-38. 
63lp. NTIS, PC A99/MF A01; 1; GPO Dep. File Number 
DE85005867. 

The study focused on: (1) Development of reference design 
guidelines, evaluation criteria, and a methodology for evaluating 
and ranking candidate blanket concepts. (2) Compilation of the re- 
quired data base and development of a uniform systems analysis for 
comparison. (3) Development of conceptual designs for the com- 
parative evaluation. (4) Evaluation of leading concepts for engi- 
neering feasibility, economic performance, and safety. (5) Identifica- 
tion and prioritization of R and D requirements for the leading 
blanket concepts. Sixteen concepts (nine TMR and seven tokamak) 
which were identified as leading candidates in the early phases of 
the study, were evaluated in detail. The overall evaluation conclud- 
ed that the following concepts should provide the focus for the 
blanket R and D program: (Breeder/Coolant/Structure), Lithium/ 
Lithium/Vanadium Alloy, LizO/Helium/Ferritic Steel, LiPb 
Alloy/LiPb Alloy/Vanadium Alloy, and Lithium/Helium/Ferritic 
Steel. The primary R and D issues for the Li/Li/V concept are the 
development of an advanced structural alloy, resolution of MHD 
and corrosion problems, provision for an inert atmosphere (e.g., Na) 
in the reactor building, and the development of non-water cooled 
near-plasma components, particularly for the tokamak. The main 
issues for the LiPb/LiPb/V concepts are similar to the Li/Li/V 
blanket with the addition of resolving the tritium recovery issue. 
The R and D issues for LixO/He/FS concept include resolution of 
the tritium recovery/containment issue, achieving adequate tritium 
breeding and resolving other solid breeder issues such as swelling 
and fabrication concerns. Major concerns for the Li/He/FS con- 
cept are related to its rather poor economic performance. Improve- 
ment of its economic performance will be somewhat concept-de- 
pendent and will be more of a systems engineering issue. 


17677 (ANL/FPP—84-1-Vol.3) Blanket comparison and 
selection study. Final report. Volume 3 . (Argonne National 
Lab., IL (USA)). Sep 1984. Contract W-31-109-ENG-38. 
520p. NTIS, PC A22/MF A0O1; 1; GPO Dep. File Number 
DE85005868. 

The study focused on: (1) Development of reference design 
guidelines, evaluation criteria, and a methodology for evaluating 
and ranking candidate blanket concepts. (2) Compilation of the re- 
quired data base and development of a uniform systems analysis for 
comparison. (3) Development of conceptual designs for the com- 
parative evaluation. (4) Evaluation of leading concepts for engi- 
neering feasibility, economic performance, and safety. (5) Identifica- 
tion and prioritization of R and D requirements for the leading 
blanket concepts. Sixteen concepts (nine TMR and seven tokamak) 
which were identified as leading candidates in the early phases of 
the study, were evaluated in detail. The overall evaluation conclud- 
ed that the following concepts should provide the focus for the 
blanket R and D program: (Breeder/Coolant/Structure), Lithium/ 
Lithium/Vanadium Alloy, LizO/Helium/Ferritic Steel, LiPb 
Alloy/LiPb Alloy/Vanadium Alloy, and Lithium/Helium/Ferritic 
Steel. The primary R and D issues for the Li/Li/V concept are the 
development of an advanced structural alloy, resolution of MHD 
and corrosion problems, provision for an inert atmosphere (e.g., N2) 
in the reactor building, and the development of non-water cooled 
near-plasma components, particularly for the tokamak. The main 
issues for the LiPb/LiPb/V concept are similar to the Li/Li/V 
blanket with the addition of resolving the tritium recovery issue. 
The R and D issues for LixO/He/FS concept include resolution of 
the tritium recovery/containment issue, achieving adequate tritium 
breeding and resolving other solid breeder issues such as swellin= 
and fabrication concerns. Major concerns for the Li/He/™~ 
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cepts are related to its rather poor economic performance. Im- 
provement of its economic performance will be somewhat concept- 
dependent and will be more of a systems engineering issue. 


17678 (ANL/FPP/TM—194) Performance of a copper- 
lithium alloy as an impurity control system surface material 
for a fusion reactor. Brooks, J.N.; Krauss, A.R.; Mattas, 
R.F.; DeWald, A.B. (Argonne National Lab., IL (USA)). 
Oct 1984. Contract Wl. 109-ENG-38. 22p. NTIS, PC 
A02/MF AO01; GPO Dep. File Number DE85006494. 

A copper-lithium alloy was evaluated as a surface material 
for the impurity control system of the INTOR reactor. Both the 
medium edge temperature limiter regime and the low edge temper- 
ature divertor regime were examined. The analysis used TRIM 
code data to predict sputtering coefficients for copper-lithium with 
a 1.5 monolayer coverage of lithium. The REDEP code was used 
to evaluate the erosion performance for INTOR. Other properties 
such as fabrication and thermal performance were also briefly as- 
sessed. It was found, from the standpoint of erosion, that copper- 
lithium is a very good candidate material for the medium edge tem- 
perature regime, and also works well in the low edge temperature 
regime. For the medium edge temperature regime, the use of 
copper-lithium results in an almost negligible erosion rate over the 
entire limiter surface. 


17679 (CONF-840476—3) Potential economics of mag- 
netic fusion. Sheffield, J. (Oak Ridge National Lab., 
(USA)). 1984. Contract AC05-840R21400. 27p. NTIS, PC 
A03/MF A0O1; 1; GPO Dep. File Number DE83006928. 

From Fusion Power Associates annual meeting and symposi- 
um on fusion power development - the next decade; Livermore, 
CA, USA (2 Apr 1984). 


17680 (CONF-841261—1) Progress report of advanced 
conductor development program at ORNL. Shen, S.S.; Fietz, 
W.A.; Lubell, M.S. (Oak Ridge National Lab., TN (USA)). 
1984. Contract AC05-840R21400. 8p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85005278. 

From 3. US/Japan workshop on high-field superconducting 
materials for fusion; Tsukuba, Japan (10 Dec 1984). 

This report describes the current research activities related 
to the development of practical high-field superconducting conduc- 
tors and magnets at Oak Ridge National Laboratory (ORNL). 
They can be divided into two categories: (1) 12-T conductor devel- 
opment program, and (2) tests of NbsSn conductor for the Westing- 
house Large Coil Program (LCP) coil. The objective and status of 
each are presented below. 


17681 (CONF-850310—14) Promise of tritium catalyzed 
deuterium tokamaks. Greenspan, E.; Miley, G.H.; Gilligan, 
J.; Jung, J.; Kinrot, A. (Illinois Univ., Urbana (USA); Ar- 
gonne National Lab., IL (USA); Israel Atomic Energy 
Commission, Beersheba. Nuclear Research Center-Negev). 
1985. Contract AC02-76ET52040. 2p. (COO—2218-310). 
NTIS, PC A02/MF A0Ol1; GPO Dep. File Number 
DE85007344. 

From 6. topical meeting on the technology of fusion energy; 
San Francisco, CA, USA (3 Mar 1985). 

This study assesses the promise of the tritium catalyzed deu- 
terium (TCD) tokamak power reactors relative to that of deuteri- 
um-tritium (D-T) and Cat-D tokamaks. The TCD mode of oper- 
ation is arrived at by converting into tritium, by neutron capture in 
the blanket, the *He from the D(D,n)*He reaction; the tritium thus 
produced is fed into the plasma. There are three main parts to the 
assessment: blanket study, reactor design, and economic analysis. 
The prospects for improvements in the performance of TCD reac- 
tors is also studied, as is the promise of the TCD mode of operation 
for fusion breeder applications. 


17682 (DOE/DP/40092—T2) Explosive emission cathode 
plasmas in intense relativistic electron beam diodes. Hinshel- 
wood, D. (Naval Research Lab., Washington, DC Sn 
30 Jan 1985. Contract AI08-79DP40092. 319p. 
Memo—5492). NTIS, PC A14/MF AOI; 1; GPO Dep. File 
Number DE85007340. 

An experimental study of cathode plasmas in planar diodes 
driven by a Sandia Nereus accelerator (270 kV, 60 kA, 70 ns), with 
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particular attention devoted to plasma uniformity and expansion ve- 
locity, has been carried out. This diode current density was varied 
over a factor of ten and the rate of rise of the applied field dE/dt 
was varied over a factor of six. Different cathode materials, coat- 
ings, and surface roughnesses were used and the effects of glow dis- 
charge cleaning and in situ heating of the cathode were examined. 
Framing photography, electron beam dosimetry, perveance meas- 
urements, optical interferometry, and (spatially and temporally re- 
solved) spectroscopy were used to diagnose the plasma uniformity, 
electron beam uniformity, plasma front motion, electron density, 
plasma composition, motion of distinct species, electron tempera- 
ture, and ion (and neutral) densities. Electron beam uniformity is 
seen to be related to cathode plasma uniformity; this uniformity is 
enhanced by a high value of (the microscopic) dE/dt, which is de- 
termined both by the rise time of the applied field and by the cath- 
ode surface roughness. The significance of dE/dt is believed to be 
related to the screening effect of emitted electrons. The motion of 
the plasma front is seen to be affected by two phenomena. To begin 
with, all species of the cathode plasma are seen to expand at the 
same rate. The ions are believed to be accelerated to velocities on 
the order of 2 to 3 cm/s in dense cathode spot regions at the cath- 
ode surface. Plasma expansion is also influenced by electric pressure 
effects, which are determined by the shape of the driving power 
pulse. A simple cathode plasma model, which explains the similari- 
ty of plasmas in diodes with greatly differing parameters, is pro- 
posed. The relevance of these results to inductively driven diodes, 
repetitively pulsed diodes, and magnetically insulated transmission 
lines is also discussed. 


17683 (DOE/DP/40124—67) Laboratory for Laser Ener- 
getics annual report, 1 October 1983-30 September 1984, 
(Rochester Univ., NY (USA). Lab. for Laser Energetics). 
Jan 1985. Contract AC08-80DP40124. 199p. NTIS, PC 
A09/MF A01; GPO Dep. File Number DE85007235. 

During the year, several major experimental campaigns were 
carried out on OMEGA which investigated illumination uniformi- 
ty, coronal physics, energy transport and ablation, high-Z plasma 
dynamics, atomic physics and x-ray laser physics, and fusion diag- 
nostic development. Other laser-fusion research conducted during 
FY8¢4 includes: (1) Hydrodynamic simulations of thermal self-focus- 
ing in laser-produced plasmas were carried out to understand the 
potential problems associated with this instability in laser-fusion tar- 
gets. (2) Holography was demonstrated as a potential method of 
characterizing the equivalent-target intensity distributions as well as 
the phase front of pulsed high-power beams. (3) A conceptual 
design of a direct-drive laser-fusion reactor was developed in a col- 
laboration with the University of Wisconsin. This reactor, named 
SIRIUS, is based on a 32-beam short-wavelength laser system. An 
acceptable level of drive uniformity is achieved with this system, 
with a total solid angle of only 2% for the laser beams. (4) A new 
model for the Raman spectra observed in laser experiments was de- 
veloped. This model predicts an appreciable up-scattered spectral 
component which has now been observed. (5) The shaping of elec- 
trical signals in microstriplines has been extended to the nanosecond 
regime using the LLE-developed high-speed sampling system. (6) 
We have continued to extend our capabilities to estimate target-illu- 
mination uniformity. (7) Microencapsulation techniques were devel- 
oped to fabricate target-quality microballoons with polymers. (8) A 
new engineering criterion was developed for thin-film coatings. (9) 
A collaboration with Los Alamos on direct-drive pellet design for 
large KrF systems, single-shall designs illuminated optimally with a 
multi-beam system can give gains as high as 100 for incident ener- 
gies greater than 2 MJ with in-flight aspect ratios less than 50 and 
convergence ratios less than 20. 


17684 (DOE/ER—0046/19) Damage Analysis and Fun- 
damental Studies. Quarterly progress report, July-September 
1984. (USDOE Office of Energy Research, Washington, 
DC. Office of Fusion Energy). Nov 1984. 196p. NTIS, PC 
A09/MF AO1; 1; GPO Dep. File Number DE85007512. 

Separate abstracts were prepared for each of the including 
sections. (MOW) 
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17685 (DOE/ET/51013—123) Methods of first wall 
structural analysis with applications to the long pulse com- 
mercial tokamak reactor design. Leclaire, R.J. Jr. (Massa- 
chusetts Inst. of Tech., Cambridge (USA). Plasma Fusion 
Center). May 1984. ‘Contract #AC02-78ETS1013. 153p. 
(PFC/RR—84-9). NTIS, PC A08/MF A01; 1; GPO Dep. 
File Number DE85004915. 

Methods of analysis for fusion first wall design are devel- 
oped. Several design limits have been evaluated and combined to 
present trade-offs in the form of design windows. These consider- 
ations include limits related to thermal fatigue, primary membrane 
strength, displacement under loading, ratcheting, radiation damage, 
and plasma-wall interactions. Special emphasis is placed on the in- 
vestigation of thermal fatigue using a two dimensional treatment of 
a tubular first wall configuration. The work is motivated by the 
proposal of the Ultra Long Pulse Commercial Reactor (ULTR), a 
machine capable of delivering plasma burn pulses of up to 24 hours 
in length. The present work locks in detail at the impact of perti- 
nent characteristics of the ULTR design such as pulse length, cool- 
ant pressure, first wall thickness and first wall lifetime on the struc- 
tural effects considered. Computer programs are developed and 
consider several major structural effects on a cylindrical first wall 
element for both 316 stainless steel and vanadium alloy. 


17686 (DOE/ET/51013—126) Preliminary design of a 
tandem mirror reactor. Strohmayer, J.N. husetts 
Inst. of Tech., Cambridge (USA). Dept. of Nuclear Engi- 
neering). Apr 1984. Contract AC02-78ET51013. 12 
(PFC/RR—84-6). NTIS, PC A07/MF A0Ol1; 1; GPO Dep. 
File Number DE85005337. 

The purpose of this thesis is to examine the TARA mirror 
experiment as a possible tandem mirror reactor configuration. This 
is a preliminary study to size the coil structure based on using the 
smallest end cell axial length that physics and engineering allow, 
zeroing the central cell parallel currents and having interchange 
stability. The input powers are estimated for the final reactor 
design so a Q value may be estimated. The Q value is defined as 
the fusion power divided by the total injected power absorbed by 
the plasma. A computer study was performed on the effect of the 
transition size, the transition vertical spacing and transition current. 
These parameters affect the central cell parallel currents, the recir- 
cularization of the flux tube and the ratio of central cell beta to 
anchor beta needed for marginal stability. Two designs were identi- 
fied. The first uses 100 keV and 13 keV neutral beams to pump the 
ions that trap in the thermal barrier. The Q value of this reactor is 
11.3. The second reactor uses a pump beam at 40 keV. This energy 
is chosen because there is a resonance for the charge exchange 
cross section between D° and He* at this energy, thus the alpha 
ash will be pumped along with the deuterium and tritium. The Q 
value of this reactor is 11.6. 


17687 (GTFR—54) International cooperation in magnetic 
fusion. Stacey, W.M. Jr.; Roberts, M. (Georgia Inst. of 


Tech., Atlanta (USA)). Dec 1984. Contract AS05- 
78ET52025. 44p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE85007020. 

Previous and present cooperation among the major magnetic 
fusion programs of the world is reviewed, and opportunities for in- 
creased future cooperation are identified. The incentives and disin- 
centives for increased cooperation are discussed, and the context 
within which such cooperation must perforce be developed is out- 
lined. The practical factors affecting the implementation are dis- 
cussed. Examples of successful precedents in large-scale internation- 
al collaboration are reviewed. 


17688 (LA-UR—85-397) Transient voltage oscillations in 
coils. Chowdhuri, P. (Los Alamos National Lab., NM 
(USA)). 1985. Contract W-7405-ENG-36. 7p. (CONF- 
850310—11). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85006715. 

From 6. topical meeting on the technology of fusion energy; 
San Francisco, CA, USA (3 Mar 1985). 

Magnet coils may be excited into internal voltage oscillations 
by transient voltages. Such oscillations may electrically stress the 
magnet’s dielectric components to many times its normal stress. 
This may precipitate a dielectric failure, and the attendant pro- 
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longed loss of service and costly repair work. Therefore, it is im- 
portant to know the natural frequencies of oscillations of a magnet 
during the design stage, and to determine whether the expected 
switching transient voltages can excite the magnet into high-voltage 
internal oscillations. The series capacitance of a winding significant- 
ly affects its natural frequencies. However, the series capacitance is 
difficult to calculate, because it may comprise complex capacitance 
network, consisting of intra- and inter-coil turn-to-turn capacitances 
of the coil sections. A method of calculating the series capacitance 
of a winding is proposed. This method is rigorous but simple to 
execute. The time-varying transient voltages along the winding are 
also calculated. 


17689 (LBL—18840) Heavy ion fusion end of the year 
report, April 1, 1984-September 30, 1984. (Lawrence Berke- 
ley Lab., CA (USA)). Dec 1984. Contract ACO03- 
76SF00098. 65p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE85006870. 

Research progress is reported for each of the following 
areas: (1) multiple-beam experiment, (2) current amplification in 
MBE-4, (3) single-beam transport experiment, (4) neutral beam fo- 
cusing experiment, (5) range energy measurements, (6) source de- 
velopment work, and (7) induction linac component development. 
(MOW) 


17690 (NRL-MR—5484) Increased hot-electron produc- 
tion at quarter-critical density in long-scalelength, laser- 
plasma interactions. Young, F.C.; Herbst, M.J.; Manka, 
C.K.; Obenschain, S.P.; Gardner, J.H. (Naval Research 
Lab., Washington, DC (USA)). 11 Feb 1985. Contract 
AI08-79DP40092. 15p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85006311. 

Hot-electron fractions measured in Nd-laser-plasma interac- 
tions at 10’ W/cm? increase from <0.02% to 0.3% as the plasma 
scalelength at quarter-critical density (n/sub c//4) is systematically 
increased from 140 ym to 320 pm. Correlated x-ray and 3w/2 emis- 
sions indicate that the hot electrons are produced by a n/sub c//4 
instability. 


17691 (ORNL/FEDC—84/7) Spherical torus, compact 
fusion at low field. Peng, Y.K.M. (Oak Ridge National Lab., 
TN (USA)). Feb 1985. Contract AC05-840R21400. 40p. 
NTIS, PC A03/MF A0l; GPO Dep. File Number 
DE85006983. 

A spherical torus is obtained by retaining only the indispen- 
sable components on the inboard side of a tokamak plasma, such as 
a cooled, normal conductor that carries current to produce a toroi- 
dal magnetic field. The resulting device features an exceptionally 
small aspect ratio (ranging from below 2 to about 1.3), a naturally 
elongated D-shaped plasma cross section, and ramp-up of the 
plasma current primarily by noninductive means. As a result of the 
favorable dependence of the tokamak plasma behavior to decreas- 
ing aspect ratio, a spherical torus is projected to have small size, 
high beta, and modest field. Assuming Mirnov confinement scaling, 
an ignition spherical torus at a field of 2 T features a major radius 
of 1.5 m, a minor radius of 1.0 m, a plasma current of 14 MA, com- 
parable toroidal and poloidal field coil currents, an average beta of 
24%, and a fusion power of 50 MW. At 2 T, a Q = 1 spherical 
torus will have a major radius of 0.8 m, a minor radius of 0.5 m, 
and a fusion power of a few megawatts. 


17692 (ORNL/TM—9319) Inherent magnetic field error 
measurements in ELMO Bumpy Torus. Uckan, T. (Oak 
Ridge National Lab., TN (USA)). Feb 1985. Contract 
AC05-840R21400. 23p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85005855. 

The inherent magnetic field error and its radial distribution 
in the closed field line device of ELMO Bumpy Torus (EBT) have 
been measured with an electron beam probe. It is found that the 
field error is almost radially uniform and is about AB = 4 G at an 
average field of B = 7.2 kG. This yields AB/B = 5 x 10-4, which is 
large enough to open the confined drift surfaces of the toroidally 
circulating electrons as a result of field-error-dominated large radial 
shifts. By using two pairs of correction coils (loops) around the 
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device, this inherent field error has been successfully reduced to a 
level of 10~* or less. 


17693 (PPPL—2094R) Magnetic field line Hamiltonian. 
Boozer, A.H. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.). Feb 1985. Contract AC02-76CH03073. 3lp. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE85007220. 
The basic properties of the Hamiltonian representation of 
magnetic fields in canonical form are reviewed. The theory of ca- 
nonical magnetic perturbation theory is then developed and applied 
to the time evolution of a magnetic field embedded in a toroidal 
plasma. Finally, the extension of the energy principle to tearing 
modes, utilizing the magnetic field line Hamiltonian, is outlined. 


17694 (PPPL—2164) Divertor and scoop limiter experi- 
ments on PDX. McGuire, K.; Beiersdorfer, P.; Bell, M.; > 
K.; Boyd, D.; Buchenauer, D.; Budny, R.; Cavallo, A, 
Couture, P: Crowley, T. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Jan 1985. Contract AC02- 
76CH03073. 24p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85007140. 

Routine operation in the enhanced energy confinement (or 
H-mode) regime during neutral beam injection was achieved by 
modifying the PDX divertor hardware to inhibit the influx of neu- 
tral gas from the divertor region to the main plasma chamber. A 
particle scoop limiter has been studied as a mechanical means of 
controlling particles at the plasma edge, and neutral beam heated 
discharges with this limiter show similar confinement times (nor- 
malized to tau/sub E//I/sub p/) to average H-mode plasmas. Two 
new instabilities are observed near the plasma edge in PDX during 
H-mode operation. The first, a quasicoherent fluctuation, occurred 
in bursts at well-defined frequencies (Aw/w = 0.1) in the range 50 
to 180 kHz, and had no obvious effects on confinement. The second 
instability, the edge relaxation phenomena (ERP), did cause deterio- 
ration in the global confinement time. The ERP’s are characterized 
by sharp spikes in the divertor plasma density, H/sub a/ emission, 
and on the x-ray signals they appear as sawtoothlike relaxations at 
the plasma edge with an inversion radius near the separatrix. At- 
tempts to obtain high 8/sub T/ in the H-mode discharges were 
hampered by a deterioration in the H-mode confinement and major 
disruptions which limited the achievable B/sub T/. A study of the 
stability of both the limiter L-mode and divertor H-mode dis- 
charges close to the theoretical 8 boundary, showed that the major 

observed there are sometimes caused by a fast growing 
m/n = 1/1 mode with no observable external precursor oscilla- 
tions. 


17695 (PPPL—2182) TFTR/JET INTOR workshop on 
plasma transport tokamaks. Singer, C.E. (ed.). (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Jan 1985. Contract 
AC02-76CH03073. 147p. (CONF-840776—Summs.). NTIS, 
PC A07/MF AO1; 1; GPO Dep. File Number DE85007141. 
From INTOR TFTR/JET workshop on plasma transport in 
whee? a NJ, USA ¢ Jul 1984). 
rt summarizes the proceedings of a Workshop on 
transport eae for prediction and analysis of tokamak plasma 
confinement. Summaries of papers on theory, predictive modeling, 
and data analysis are included. 


17696 (PPPL—2187) Coupling of mechanical dynamics 
and induced currents in a cantilever beam. Bialek, J.M.; 


Weissenburger, D.W. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Jan 1985. Contract AC02-76CH03073. 38p. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE85007209. 

Electrical eddy currents induced in a conducting structure 
subjected to a background magnetic field produce forces which 
may result in significant mechanical reactions and deflections. The 
dynamics of the conductive structure are modified by additional 
eddy currents which are induced by the structural motion. Fre- 
quently, the observed effects of these secondary eddy currents are 
referred to as magnetic damping and magnetic stiffness. A coupled 
system of equations was formulated using finite element techniques 
for the mechanical aspects and a mesh network method for the 
electrical aspects of the problem. The eigenvalues of the governing 
equations are examined using the background magnetic field as a 
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parameter, and the solution of the equations is presented for a 
sample problem. The expected effects of magnetic damping and 
magnetic stiffness are observed in the solutions of the coupled equa- 
tions. 


17697 (PPPL—2192) Impurity and particle control for 
INTOR. Post, D. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.; International Atomic Energy Agency, Vienna 
(Austria)). Feb 1985. Contract AC02-76CH03073. 23p. 
(CONF-840910—23). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE85007136. 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 Sep 1984). 

The INTOR impurity control system studies have been fo- 
cused on the development of an impurity control system which 
would be able to provide the necessary heat removal and He pump- 
ing while satisfying the requirements for (1) minimum plasma con- 
tamination by impurities, (2) reasonable component lifetime (~ 1 
year), and (3) minimum size and cost. The major systems examined 
were poloidal divertors and pumped limiters. The poloidal divertor 
was chosen as the reference option since it offered the possibility of 
low sputtering rates due to the formation of a cool, dense plasma 
near the collector plates. Estimates of the sputtering rates associat- 
ed with pumped limiters indicated that they would be too high for 
a reasonable system. Development of an engineering design concept 
was done for both the poloidal divertor and the pumped limiter. 


17698 (SAI—02383-476LJ/APPAT-13) Catalyzed deute- 
rium fueled tandem mirror reactor assessment. Dobrott, D. 
(Science Applications International Corp., La Jolla, CA 
(USA)). Jan 1985. Contract AC03-81ER53113. 186p. NTIS, 
PC A09/MF AO1; 1; GPO Dep. File Number DE85006966. 

This study was part of a Department of Energy supported 
alternate fusion fuels program at Science Applications International 
Corp. The purpose of this portion of the study is to perform an as- 
sessment of a conceptual tandem mirror reactor (TMR) that is 
fueled by the catalyzed-deuterium (Cat-d) fuel cycle with respect to 
the physics, technology, safety, and cost. Achievable stable betas 
and magnet configurations are found to be comparable for the Cat- 
d and d-t fueled TMR. A comparison with respect to cost, reactor 
performance, and technology requirements for a Cat-d fueled reac- 
tor and a comparable d-t fueled reactor such as MARS is also 
made. 


17699 (SAI—02383-478LJ/APPAT-15) Catalyzed deute- 
rium fueled reversed-field pinch reactor assessment. Dobrott, 
D. (Science Applications International Corp., La Jolla, CA 
(USA)). Jan 1985. Contract ACO03- 81ER53113. 260p. NTIS, 
PC Al12/MF AO1; 1; GPO Dep. File Number DE85006965. 

This study is part of a Department of Energy supported al- 
ternate fusion fuels program at Science Applications International 
Corporation. The purpose of this portion of the study is to perform 
an assessment of a conceptual compact reversed-field pinch reactor 
(CRFPR) that is fueled by the catalyzed-deuterium (Cat-d) fuel 
cycle with respect to physics, technology, safety, and cost. The 
Cat-d CRFPR is compared to a d-t fueled fusion reactor with re- 
spect to several issues in this study. The comparison includes cost, 
reactor performance, and technology requirements for a Cat-d 
fueled CRFPR and a comparable cost-optimized d-t fueled concep- 
tual design developed by LANL. 


17700 (SAND—84-2008C) Engineering and material as- 
pects of impurity control systems. Koski, J.A. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1985. Contract 
AC04-76DP00789. 20p. (CONF-850310—12). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE85006738. 

From 6. topical meeting on the technology of fusion energy; 
San Francisco, CA, USA (3 Mar 1985). 

The design of impurity control devices for fusion energy de- 
vices is discussed from the engineering and materials viewpoint. 
First, examples of impurity control devices are presented, and the 
plasma edge environment for which they are designed is briefly de- 
scribed. Materials concerns related to the design of the components 
are discussed and some currently proposed designs presented. Engi- 
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neering tools available to the designer are listed, and some com- 
monly encountered engineering analysis problems described. 


17701 (UCID—20166-Vol.4) Special topics reports for 
the reference tandem mirror fusion breeder. Volume 4. Struc- 
tural analysis. Orient, G.; Westmann, R.A.; Ghoniem, N.M.; 
Garner, J.K.; Gromada, R.G. (California Univ., Los Ange- 
les (USA). School of Engineering and Applied Science; 
TRW Energy Development Group, Redondo Beach, CA 
(USA)). Dec 1984. Contract W-7405-ENG-48. 52p. NTIS, 
PC A04/MF A01; GPO Dep. File Number DE85007343. 

This report presents a structural analysis of the reference fis- 
sion suppressed fusion breeder blanket. An axisymmetric structural 
model is used to analyze thermal and pressure stresses in the blan- 
ket. Results indicate that the first wall must be decoupled from the 
back of the blanket to avoid large thermal stresses. The composite 
first wall appears to be adequate to resist buckling, and is further 
strengthened by radial diaphragms. Semieliptical closures for the 
module ends appear to be feasible, although the attachment of these 
end closures to the composite first wall has not been analyzed. Ra- 
diation effects have not been included in the structural model, but 
an assessment of creep and swelling indicates a 4 to 5 year blanket 
life at an assumed strain limit of 2%. Design modifications which 
will reduce thermal stresses and simplify manufacturing are recom- 
mended. 


17702 (UCID—20319) Technical issues for beryllium use 
in fusion blanket applications. McCarville, T.J.; Berwald, 
D.H.; Wolfer, W.; Fulton, F.J.; Lee, J.D.; Maninger, R.C.; 
Moir, R.W.; Beeston, J.M.; Miller, L.G. (TRW Energy De- 
velopment Group, Redondo Beach, CA (USA); Lawrence 
Livermore National Lab., CA (USA); Idaho National Engi- 
neering Lab., Idaho Falls (USA)). Jan 1985. Contract W- 
7405-ENG-48. 76p. NTIS, PC A05/MF A0O1; 1; GPO Dep. 
File Number DE85005856. 

Beryllium is an excellent non-fissioning neutron multiplier 
for fusion breeder and fusion electric blanket applications. This 
report is a compilation of information related to the use of berylli- 
um with primary emphasis on the fusion breeder application. Beryl- 
lium resources, production, fabrication, properties, radiation 
damage and activation are discussed. A new theoretical model for 
beryllium swelling is presented. 


17703 (UCRL—50051-84-1) Mirror fusion quarterly 
report, January-March 1984, Harrison, M.A.; Bobb, D. 
(eds.). (Lawrence Livermore National Lab., CA (USA)). 
1984. Contract W-7405-ENG-48. 86p. NTIS, PC A05/ 
MF A0O1; GPO Dep. File Number DE85006875. 
Research progress is given for each of the following topics: 
(1) fusion power demonstration experiment, (2) effects of radial 
density and temperature on pellet fueling of tandem mirror plasmas, 
(3) composition of fuel pellets for TMR’s, (4) magnetic ripple cor- 
rection in tandem mirrors by ferromagnetic inserts, (5) criteria for 
site selection and design of large, fusion test reactors, (6) engineer- 
ing design of MFTF - a + T, (7) reduction in TMX-U radial trans- 
port by affect of end-wall boundary conditions, (8) central cell ion 
heating with ICRF, (9) impurity emissions in TMX-U, (10) stray ra- 
diation in the vacuum vessel, (11) modeling plasma parameters in 
central cell, (12) end-dome heat loads, (13) aiming the .5 second 
sloshing beam, and (14) pondermotive and quasi-mode coupling ef- 
fects of icr heating on interchange instability. (MOW) 


17704 (UCRL—53605) Response of variable impedance 
stripline to pulse excitation. McWright, G. (Lawrence 
Livermore National Lab., CA (USA)). 15 Dec 1984. Con- 
tract W-7405-ENG-48. 19p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85007494. 

We describe a simple method to predict the transient re- 
sponse of variable impedance stripline to pulse excitation. The 
method uses a finite difference based, quasi-static impedance formu- 
lation to calculate the reflection coefficient at each point along the 
direction of pulse propagation and the subsequent short pulse be- 
havior of a variable impedance structure. A Fortran computer pro- 
gram is written to determine the quasi-static impedance. Excellent 
agreement of better than 1% between the finite difference imped- 
ance predictions and experimental results is noted. A second com- 
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puter program is written utilizing previous results but essentially in- 
to analyze the transient response of the structure. This transient 
analysis yields good agreement between predictions and results ob- 
tained by means of time domain reflectometry. 


17705 (UCRL—91230-Rev.1) Software for reflectivity 
calculations of x-ray mirrors. Revision 1. Auerbach, J.M.; 
Tirsell, K.G. (Lawrence Livermore National Lab., CA 
(USA)). 28 Nov 1984. Contract W-7405-ENG-48. 14p. 
(CONF-841010—15-Rev.1). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85006642. 

From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; Boston, MA, USA (27 Oct 1984). 

With VAX software and the data libraries of Henke and 
Biggs-Lighthill, we have created a library of atomic scattering fac- 
tors f; and f2 in the energy range 0.1 keV to 10.0 keV. Scattering 
factor values for the elements Z = 1 to Z = 94 and in the above 
energy range are stored in a keyed access library (key = element 
symbol). This library allows one to calculate reflectivity rapidly 
and fold it with other components in an x-ray detector channel. 
Additional software allows the library data to be easily extended to 
higher energies. Applications have so far included KB x-ray micro- 
scopes and low energy spectrometers with mirror channels. 


17706 (UCRL—91568-Rev.1) Neutral beam injector 
oxygen impurity measurements and concentration reduction 
via Revision 1. Kane, R.J.; Hsu, W.L.; 


processes. 

Kerr, R.G.; Mills, B.E.; Poulsen, P.; Hibbs, S. (Lawrence 
Livermore National Lab., CA (USA); Sandia National 
Labs., Livermore, CA (USA)). Dec 1984. Contract W-7405- 
ENG-48. 17p. (CONF-841218—2-Rev.1). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE85007257. 

From 31. national vacuum symposium; Reno, NV, USA (3 
Dec 1984). 

We have measured the reduction of oxygen impurity levels 
by means of gettering within the arc chambers of the TMX-U neu- 
tral-beam injectors using the TMX-U neutral-beam test stand. Our 
analysis incorporated silicon surface-probe measurements and opti- 
cal Doppler-shift measurements of the hydrogen alpha spectra of 
deuterium atoms with energies appropriate for D2O parentage. 
Without gettering, the Auger electron spectroscopy analysis of an 
exposed silicon sample showed a large oxygen peak below the sur- 
face peak with a concentration equivalence of approximately 2% 
for an accelerated beam. After gettering, with either titanium or 
chromium getters, optical monochromator data indicated a reduc- 
tion in the oxygen concentration of at least a factor of 10 whereas 
Auger spectroscopy data showed at least a factor-of-eight reduc- 
tion. Other metallic impurities remained below the level of detec- 
tion even after gettering. Additional effects observed during this 
study include a change in the accelerated deuterium species con- 
centrations, loss of gettering activity, loss of arc operation, and a 
change in arc performance due to arc chamber gas absorption 
during operation. 


17707 (UCRL—92012) Utilization of fission reactors for 
fusion engineering testing. Deis, G.A.; Miller, L.G. (EG and 
G Idaho, Inc., Idaho Falls (USA); Lawrence Livermore 
National Lab., CA (USA)). 8 Feb 1985. Contract W-7405- 
ENG-48;A.C07-761D01570. 10p. (CONF-850310—16). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE85006742. 

From 6. topical meeting on the technology of fusion energy; 
San Francisco, CA, USA (3 Mar 1985). 

Fission reactors can be used to conduct some of the fusion 
nuclear engineering tests identified in the FINESSE study. To fur- 
ther define the advantages and disadvantages of fission testing, the 
technical and programmatic constraints on this type of testing are 
discussed here. This paper presents and discusses eight key issues 
affecting fission utilization. Quantitative comparisons with projected 
fusion operation are made to determine the technical assets and lim- 
itations of fission testing. Capabilities of existing fission reactors are 
summarized and compared with technical needs. Conclusions are 
then presented on the areas where fission testing can be most 
useful. 
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17708 (UCRL—92055) Cryopumping hydrogen isotope 
mixtures in MFTF-B with and without argon adsorbent. 
Schumacher, B.J.; Call, W.R. (Lawrence Livermore Nation- 
al Lab., CA (USA)). 12 Feb 1985. Contract W-7405-ENG- 
48. 7p. (CONF-850310—15). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85007518. 

From 6. topical meeting on the technology of fusion energy; 
San Francisco, CA, USA (3 Mar 1985). 

Mixtures of hydrogen isotopes, primarily deuterium (D2), 
protium-deuterium (HD), and protium (Hz) must be pumped by the 
vacuum system in the Mirror Fusion Test Facility at Lawrence 
Livermore National Laboratory. In this study, we used argon as an 
adsorbent for cryopumping these isotopes at 4.2 K and found that 
deuterium will displace already adsorbed protium. Thus, when we 

pump mixtures of the two, sufficient argon must be supplied to 
adsorb both species. We also found that without argon, deuterium 
will cryptrap protium in accord with Raoult’s law. 


17709 Impedance scaling of Applied-B ion diodes. Miller, 
P.A. (Beam Experiments Division 1264, Sandia National 
Laboratories, P. O. Box 5800, Albuquerque, New Mexico 
87185). Journal of Applied Physics; 57: No. 5, 1473-1477(1 
Mar 1985). Contract AC04-76DP00789. 

Applied-B ion diodes are used in inertial confinement fusion 
research to generate multiterrawatt ion beams. Impedance charac- 
teristics of these ion diodes deviate strongly from simple space- 
charge-limited flow, particularly in the higher power experiments. 
An examination of recent data has yielded an empirical voltage-cur- 
rent relationship with surprising implications, including a “critical 
voltage” limit. 


17710 Selective focusing of different ion species produced 
by ly insulated ion beam diodes. Dreike, P.L.; 
Miller, P.A. (Target Experiments Division 1263, Sandia Na- 
tional Laboratories, P. O. Box 5800, Albuquerque, New 
Mexico, 87185). Journal of Applied Physics; 57: No. 5, 1589- 
1591(1 Mar 1985). Contract AC04-76DP00789. 

Research in light-ion-driven inertial-confinement fusion is 
emphasizing high-voltage, nonprotonic ions to obtain improved 
magnetic stiffness. Target preheat by coaccelerated proton impuri- 
ties is a serious concern. A method is described which should essen- 
tially eliminate protonic preheat for applied magnetic field, magnet- 
ically insulated (applied-B) ion diodes. Briefly, the charge state of 
the principal ion species is changed by passing through a thin foil in 
the applied magnetic field. Dué to the change in canonical angular 
momentum, the ions’ closest approach to the axis of an axisymme- 
tric diode is different from that of the proton contaminant. This dif- 
ference provides effective separation of protons from the principal 
species. 


17711 Electron-beam guiding and phase-mix damping by 
a laser-ionized channel. Martin, W.E.; Caporaso, G.J.; 
Fawley, W.M.; Prosnitz, D.; Cole, A.G. (Lawrence Liver- 
more National Laboratory, University of California, Liver- 
more, California 94550). Physical Review Letters; 54: No. 7, 
685-688(18 Feb 1985). Contract W-7405-ENG-48. 

An ultraviolet laser-ionized channel in low-pressure benzene 
has been successfully used to guide and focus a 7-kA relativistic 
electron beam over distances up to 4 m. In addition, phase-mix 
damping of coherent, transverse beam motion has been demonstrat- 
ed. A simple analytical model of the equilibrium beam profile is 
presented which is in reasonable agreement with the data. 


17712 Example of energy straggling in an ion accelerator. 
Raridon, R.J.; Whealton, J.H.; Wooten, J.W.; McGaffey, 
R.W.; ; Wooten, D.E.; Tsai, C. Cc. (Oak Ridge National Labo- 
ratory, Oak Ridge, " Tennessee 37831). Journal of Applied 
Physics; 57: No. 3, 819-821(1 Feb 1985). Contract ACO05- 
840R21400. 

We solve the Poisson—Vlasov equations for volume-pro- 
duced ions, fast neutrals, and backstreaming electrons in a Mirror 
Fusion Test Facility 80-keV preprototype neutral beam source. 
Neutral pressure distributions are estimated from known gas feed 
rates and calculated accelerator column conductance, and are cali- 
brated by comparing measured and calculated electron backstream- 
ing power (computed by solving another Vlasov equation). The de- 
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pletion of atomic yield from these volume processes is computed 
for sources in which the atomic yield is 100% in the extraction 
region. The energy distribution of neutrals and ions is also estab- 
lished. 


17713 Quasi-steady-state multimegawatt ion source for 
neutral beam injection. Menon, M.M.; Tsai, C.C.; Whealton, 
J.H.; Schechter, D.E.; Barber, G.C.; Combs, S.K.; Dagen- 
hart, W.K.; Gardner, W.; Haselton, H.H.; Ponte, N.S. (Oak 
Ridge National Laboratory, Oak Ridge, "Tennessee 37831). 
Review of Scientific Instruments; 56: No. 2, 242-249(Feb 
1985). Contract AC05-840R21400. 

A quasi-steady-state (pulse duration of 30 s) ion source of the 
duoPIGatron type has been developed for fusion applications. It 
was designed to deliver an 80-keV hydrogen ion beam of low 
beamlet divergence (Q/sub rms/ = 0.26°) at a current density of 
0.19 A cm~*. Hydrogen ion beams of 40 to 48 A were extracted at 
beam energies of 77 to 80 keV for 30-s-long pulses. The reliability 
and stability of the ion source operation were demonstrated by ex- 
tracting about 600 beam pulses at full power and full pulse length. 
The ion source was also operated with deuterium as the working 
gas, and the optimum current at 80 keV was found to be about 33 
A, in agreement with the expected inverse square-root scaling of 
current density with atomic mass. 


17714 Two-dimensional modeling of high explosive driven 
plasma opening switches. Greene, A.E.; Bowers, R.L. (Ther- 
monuclear Applications Group, Applied Theoretical Phys- 
ics Division, Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545). Journal of Applied Physics; 57: No. 1, 
78-81(1 Jan 1985). 

Calculations of high-explosive (HE) driven plasma opening 
switches have been extended to two dimensions. The goal of our 
calculations is to determine the role of mixing in the resistance in- 
creases that are observed experimentally. We have not included a 
magnetic field, but have looked at the hydrodynamics of the inter- 
face between the cool HE detonation products and the hot plasma. 
Our calculations indicate that significant mixing can occur if pertur- 
bations exist along the interface. We estimate the sensitivity of our 
results to the wavelength and amplitude of these perturbations. 


17715 Inherent magnetic field error measurements in 
ELMO Bumpy Torus. Uckan, T. (Fusion Energy Division, 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37831). Review of Scientific Instruments; 56: No. 1, 90-93(Jan 
1985). Contract AC05-840R21400. 

The inherent magnetic field error and its radial distribution 
in the closed field line device of ELMO Bumpy Torus (EBT) have 
been measured with an electron beam probe. It is found that the 
field error is almost radially uniform and is about AB< or =4 G at 
an average field of B=7.2 kG. This yields AB/B=5 x 10-4, which is 
large enough to open the confined drift surfaces of the toroidally 
circulating electrons as a result of field-error-dominated large radial 
shifts. By using two pairs of correction coils (loops) around the 
device, this inherent field error has been successfully reduced to a 
level of 10~‘ or less. 


17716 Neutralization of multi-MeV light negative ions by 
plasma neutralizers. Hershcovitch, A.I.; Johnson, B.M.; Ko- 
varik, V.J.; Meron, M.; Jones, K.W.; Prelec, K.; Grisham, 
L.R. (Brookhaven National Laboratory, Upton, New York 
11973). Review of Scientific Instruments; 55: No. 1i, 1744- 
1747(Nov 1984). 

A hollow cathode discharge fed plasma neutralizer has been 
built and was used to neutralize 3-MeV Li~, C~, and Si~ ions. Ini- 
tial results indicate that the performance of an unoptimized plasma 
neutralizer is better than gas stripping. Since hollow cathodes 
produce plasma targets with high efficiency, this type of plasma 
neutralizer can improve the overall efficiency of a neutral beam 
line. 
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17717 Observations of high-energy electron distributions 
in laser plasmas. Keck, R.L.; Goldman, L.M.; Richardson, 
M.C.; Seka, W.; Tanaka, K. (Laboratory for Laser Energe- 
tics, University of Rochester, 250 East River Road, Roches- 
ter, New York 14623). Physics of Fluids; 27: No. 11, 2762- 
2766(Nov 1984). Contract AC08-80DP40124. 

A very energetic (20—60 keV) electron distribution is ob- 
served in laser plasmas produced with both 1054 and 351 nm driv- 
ers. This component, believed to be generated by the 2w/sub p/ in- 
stability, is present at intensities above approximately 2 x 10'* W/ 
cm? and contains less than 0.1% of the incident energy. For 1054 
nm irradiation, this component appears in addition to the 2 to 7 
keV distribution attributed to resonance absorption. 


17718 Lithium aluminate/zirconium ~~ useful in 
the production of tritium. Cawley, W.E.; Tra T.J. (to 
Dept. of Energy). US Patent 4,475,948. 9 Oct 1984. Filed 
date 26 Apr 1983. vp. 

PAT-APPL-488825. 

A composition is described useful in the production of triti- 
um in a nuclear reactor. Lithium aluminate particles are dispersed 
in a matrix of zirconium. Tritium produced by the reactor of neu- 
trons with the lithium are absorbed by the zirconium, thereby de- 
creasing gas pressure within capsules carrying the material. 


17719 Method of enhancing selective isotope desorption 
from metals. Knize, R.J.; Cecchi, J.L. (to Dept. of Energy). 
US Patent 4,476,100. 9 Oct 1984. Filed date 26 Jul 1983. vp. 

PAT-APPL-517477. 

A method of enhancing the thermal desorption of a first iso- 
tope of a diatomic gas from a metal comprises the steps of (a) estab- 
lishing a partial pressure of a second isotope of the diatomic gas in 
vicinity of the metal; heating the metal to a temperature such that 
the first isotope is desorbed from the metal; and reducing the par- 
tial pressure of the desorbed first isotope while maintaining the par- 
tial pressure of the second isotope substantially constant. The 
method is especially useful for enhancing the desorption of tritium 
from the Zr-Al getter in a plasma confinement device. 


17720 Continuously pumping and reactivating gas pump. 
Batzer, T.H.; Call, W.R. (to Dept. of Energy). US Patent 
4,475,349. 9 Oct 1984. Filed date 17 Mar 1983. vp. 

PAT-APPL-476309. 

Apparatus for continuous pumping using cycling cyropump- 
ing panels. A plurality of liquid helium cooled panels are surround- 
ed by movable nitrogen cooled panels the alternatively expose or 
shield the helium cooled panels from the space being pumped. 
Gases condense on exposed helium cooled panels until the nitrogen 
cooled panels are positioned to isolate the helium cooled panels. 
The helium cooled panels are incrementally warmed, causing cap- 
tured gases to accumulate at the base of the panels, where an inde- 
pendent pump removes the gases. After the helium cooled panels 
are substantially cleaned of condensate, the nitrogen cooled panels 
are positioned to expose the helium cooled panels to the space 
being pumped. 


17721 (rho R) measurements in laser-produced implosions 
using elastically scattered ions. Kacenjar, S.; Goldman, 
L.M.; Entenberg, A.; Skupsky, S. (Univ. of Rochester, NY). 


Journal of Applied Physics; 56: No 
Contract AC08-80DP40124. 

The measurement of the number of elastically scattered deu- 
terium and tritium ions is shown experimentally to be an effective 
means of determining the (rho R) of the fuel in a laser fusion implo- 
sion. A method is described for clearly separating the unwanted 
proton background signal from the desired d and t knockon signals. 
The details of the analysis are presented for an experiment resulting 
in a measured (rho R) of 1.2 x 107° g/cm? 


7, 2027-2032(1 Oct 1984). 


17722 Status and plans for US and international radio- 
frequency experiments on fusion devices. Eldridge, O.C. Jr.; 
Hoffman, D.J.; Kortman, P.J. (Oak Ridge National Lab., 
TN). Fusion Technology; 6: 145-173(Sep 1984). 

The status of experiments with radio-frequency (RF) heating 
of fusion devices and the existing plans for the next round of RF 
heating experiments were surveyed as the basis for an RF R & D 
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program plan for the US Department of Energy. These data are 
presented in tabular form, with an emphasis on the technological 
requirements for RF sources and transmission systems. Data for 
major plasma containment devices in the United States were gath- 
ered directly. Data for international devices were principally taken 
from published literature. The data represent the status of these ex- 
periments as of January 1, 1983. 


Simulation of rapid heating in fusion reactor first 
walls using the Green's function approach. Hassanein, A.M.; 
Kulcinski, G.L. (Argonne National Laboratory, Fusion 
Power Program, Argonne, Illinois 60439). Journal of Heat 
Transfer; 106: No. 3, 487-490(Aug 1984). 

The solution of the heat conduction problem in moving 
boundary conditions is very important in predicting accurate ther- 
mal behavior of materials when very high energy deposition is ex- 
pected. Such high fluxes are encountered on first wall materials nd 
other components in fusion reactors. A numerical method has been 
developed to solve this problem by the use of the Green’s function. 
A comparison is made between this method and a finite difference 
one. The comparison in the finite difference method is made with 
and without the variation of the thermophysical properties with 
temperature. The agreement between Green's function and the 
finite difference method is found to be very good. The advantages 
and disadvantages of using the Green's function method and the im- 
portance of the variation of material thermal properties with tem- 
perature are discussed. 


17724 Hydrodynamics of thermal self-focusing in laser 
plasmas, Craxton, R.S.; McCrory, R.L. (Univ. of Rochester, 
198) Journal of Applied Physics; 56: No. 1, 108-117(1 Jul 

Two-dimensional Eulerian hydrodynamics simulations have 
been carried out to investigate the thermal self-focusing of laser 
beams in plasmas with long scale lengths. Realistic modeling of the 
plasma dynamics and the time dependence of the plasma heating is 
found to be necessary to follow the fully nonlinear development of 
self-focusing. The laser propagation is treated using a self-consistent 
ray-tracing model. The simulations presented illustrate the depend- 
ence of thermal self-focusing on beam size, plasma scale length and 
initial temperature, laser wavelength and intensity, and flux limiter. 
For the interaction of a finite-sized beam with a preformed long- 
scale-length plasma, whole-beam self-focusing is found to occur 
when the beam diameter is smaller than the plasma scale length. 
For beams with a hot spot imposed on a uniform background, self- 
focusing occurs only for hot spots of sufficient amplitude ( = a few 
percent in typical cases). Self-focusing is less likely to occur in an 
initially hot plasma. Low-density self-focusing channels formed in 
the underdense plasma by the expulsion of plasma from laser-heated 
regions may collimate the reflected light back towards the laser. 
Small-scale self-focusing has also been simulated, along with a sub- 
sequent evolution into whole-beam self-focusing. 


17725 Scanning Auger microanalysis study of 304 stain- 
less steel surface irradiated with helium and argon ions. 
Maeda, S.; Mohri, M.; Yamashina, T. (Hokkaido Univ., Sap- 
poro (Japan). Dept. of Nuclear Engineering); Kaminsky, M. 
(Argonne National Lab., IL (USA). Physics Div.). Journal 
of Nuclear Materials; 123: No. 1- 3, 1470-1474(May 1984). 
(CONF-830942—). 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Microanalysis of 304 stainless steels whose surfaces were ir- 
radiated with 100 keV He and 2 keV Ar ions was performed by 
means of a scanning Auger clectron microscopy technique. Many 
blisters and exfoliated layers appeared on the surfaces with the He 
irradiation. Auger analysis revealed that the surface of exfoliated 
layers was enriched with Cr-oxide. The thickness of the enriched 
layer was observed to be more than 10 nm in depth. The result sug- 
gests that the irradiation induced segregation of Cr-oxide was asso- 
ciated with the exfoliation of blister skins. The surfaces with the Ar 
irradiation showed many sputter-cones. The Auger analysis of these 
sputter-cones revealed that C atoms were deposited at the top of 
the sputter-cones. The result suggested that the sputter-cones were 
formed due to the deposition of C atoms whose sputtering yield 
was smaller than the stainless steel. 
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17726 Practical sublimation source for large-scale chro- 
mum gettering in fusion device. Simpkins, JE Gabbard, 
W.A.; Emerson, L.C.; Mioduszewski, P.K. (Oak Rid, 4 
tional Lab., TN (USA)). Journal of Nuclear Materials; 
No. 1-3, 1481- 1485(May 1984). (CONF-830942—). Bae 
W-7405-ENG-26. 

From 3. on fusion reactor materials; Albu- 


querque, NM, USA (19 1983). 
eR, USA? Sep 198) ns eine of « lame 


scale chromium sublimation source that resembles the VARIAN 
Ti-ballsup(TM) in its design. The device consists of a hollow chro- 
mium sphere with a diameter of approximately 3 cm and an incan- 
descent filament for radiation heating from inside the ball. We also 
discuss the gettering technique utilizing this source. The experimen- 
tal arrangement consists of an ultrahigh vacuum (UHV) system in- 
strumented for total and partial pressure measurements, a film 
thickness monitor, thermocouples, an optical pyrometer, and appro- 
priate instrumentation to measure the heating power. The results 
show the temperature and corresponding sublimation rate of the 
Cr-ball as functions of input power. In addition, an example of the 
total pumping speed of a gettered surface is shown. 


17727 Plasma driven permeation of tritium in fusion re- 
actors. Kerst, R.A.; Swansiger, W.A. (Sandia National 
Labs., Livermore, CA (USA)). Journal of Nuclear Materials; 
123: No. 1-3, 1499-1510(May 1984). (CONF-830942—). 
From 3. meeting on fusion reactor materials; Albu- 

querq USA (19 1983 

‘Tt Tee sture of Leowinige S plasma driven permeation of hy- 
drogen is reviewed, and its probable impact on tritium permeation 
through first walls and in-vessel components of magnetic fusion re- 
actor is assessed. Experimental results are compared to a steady 
state model of permeation. Phenomena which lack adequate expla- 
nation are identified, and directions for further research are pro- 
posed. Calculated permeation rates for reactor conditions are brief- 
ly reviewed, and the potential for reducing the problem through 
application of permeation barriers is discussed. 


17728 Tritium permeation considerations in the MARS 
direct convertor. Baskes, M.I.; Pontau, A.E.; Wilson, K.L. 
(Sandia National Labs., Livermore, CA (USA)); Barr, W.L. 
(Lawrence Livermore National Lab., CA (USA)). Journal 
of Nuclear Materials; 123: No. 1-3, 1511-1517(May 1984). 
(CONF-830942—). 

From 3. meeting on fusion reactor materials; Albu- 

NM, USA (19 1983 

oe i at aekoatees eed in the end cells of the MARS 
Dien tt Mirror Fusion reactor recover the electrostatic energy of 
plasma particles that leak out of the center cell region. Since the 
direct convertors will be implanted in part by escaping high energy 
(> 40 keV) tritons at fluxes of over 10'* T cm™? s“! and low 
energy (approx.= 30 eV) tritons at fluxes of over 10?* T cm=? s~}, 
the possibility of tritium permeation into the water coolant must be 
assessed. The current design calls for a TZM (Mo-0.5Ti-0.1Zr) 
structure; vanadium has also been under consideration. Combined 


nuclear reaction profiling and thermal desorption spectroscopy 
measurements on TZM show that deuterium retention is dominated 
by radiation damage traps with 1-1.5 eV detrapping energy, and 
bulk chemical traps of approx.= 0.7 eV presumably from the Ti 
and Zr alloying additions. Analysis of deuterium reemission data 
from vanadium demonstrates that molecular recombination controls 
the bulk retention. Values of the recombination constant for vanadi- 


um vary from 1.1 x 10~% cm‘ sec™! at 500°C to 3.6 x 10-™ 
sec™* at 300°C. Using these results and available literature data, cal- 
culations for Be on TZM, V, and V on Cu using DIFFUSE predict 
steady state ion rates in excess of 10° Ci day~! for bare V, 
2000 Ci day~* for Be on TZM, and approx.= Ci day~! for V on 
Cu. 


17729 Effect of gamma radiation on the diffusion of triti- 
um in 304 stainless steel. Causey, R.A.; Steck, L.M. (Virgin- 
ia Univ., eee (USA). Dept. "of Nuclear Engineer- 
ing and "Engineering 'ysics). Journal of Nuclear Materials; 
123: No. 1-3, 1318 f322hday 1984). (CONF-830942—). Con- 
tract AC07-761D01570. 
From 3. meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 
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The effect of gamma radiation on the diffusion of tritium in 
304 stainless steel at 300 K was examined experimentally. Samples 
were recoil injected with tritium using the *Li(n, a) *H reaction 
prior to placement in the Co facility where the exposure rate was 
4x 10° R/hr. Samples were removed at the end of 5, 10, and 30 
days for electrochemical sectioning to determine the tritium diffu- 
sion profiles. Comparison of the profiles to those of control samples 
not exposed to the gamma radiation showed no effect in the region 
below the oxide. The samples removed at the end of 5 and 10 days 
showed reduced tritium retention in the oxide region. The samples 
removed at the end of 30 days showed the opposite effect, in- 
creased retention in the oxide layer of the irradiated samples. 


17730 Steady state ~ ee a in solids exposed 
to fusion reactor plasmas. Pt. 2. Applications of theory. 
Doyle, B.L.; Brice, D.K. (Sandia National Labs., Albuquer- 
que, NM (USA)). Journal of Nuclear Materials; 123: No. 1-3, 
Sea 1984). (CONF-830942—). Contract AC04- 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

The previously developed steady state analytical theory of 
plasma-driven H transport through wall membranes is applied to 
several materials of interest to controlled fusion. The theory is used 
to predict H isotope inventory, recycle time and permeation rate 
under nonisothermal conditions and includes the effects of H traps. 
The materials included in this study were 304 stainless steel, IN- 
CONEL, a-Fe, Al, Mo, Cu, W, Ni, Ti, V, Ta, Zr, Be, C, B, and Si. 


17731 Steady state hydrogen transport in solids exposed 
to fusion reactor plasmas. Pt. 3. Isotope effects. Brice, D.K. 
(Sandia National Labs., Albuquerque, NM (USA)). Journal 
of Nuclear Materials; 123: No. 1-3, 1531-1535(May 1984). 
(CONF-830942—). Contract AC04-76DP00789. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

A previously developed analytical transport parameter for- 
malism for hydrogen transport is extended to include both intrinsic 
and synergistic isotope effects. Example calculations concentrate on 
the synergistic effects and show that a) competition for traps is nor- 
mally a small effect, and b) cross isotope recombination at the sur- 
face leads to an increase in recycling while reducing both inventory 
and permeation for each of the participants. 


17732 Diffusivities of hydrogen in yttrium and yttrium 
alloys. Fisher, P.W.; Tanase, M. (Oak Ridge National Lab., 
TN (USA). Chemical Technology Div.). Journal of Nuclear 
Materials; 123: No. 1-3, 1536-1540(May 1984). (CONF- 
830942—). Contract W-7405-ENG-26. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Diffusivities of hydrogen in yttrium, yttrium-niobium (Y-Nb) 
alloy (3:7), yttrium-niobium (Y-Nb) composite (3:7), and yttrium- 
thorium (Y-Th) alloy (4:1) in the Sieverts region were measured by 
gas absorption in the temperature range from 960 to 1160 K. The 
diffusivity of hydrogen in yttrium was found to be D(cm?/s) = 
exp(-160,000/RT), where T = 8.314 JxK~'xmol™'. Above 1000 K, 
diffusivities are in the following order: D(Y-Nb composite) > D(Y- 
Nb alloy) > D(Y-Th) alloy) > D(Y¥), where D(Y-Nb composite) 
= 2.4 D(Y) and D(Y-Nb alloy) = 1.5 D(Y). Below 1000 K, effec- 
tive diffusivities of the alloys become quite erratic and fall below 
those for yttrium. 


17733 Effect of surface composition on plasma driven 
permeation of deuterium through 304 stainless steel. Causey, 
R.A.; Kerst, R.A.; Mills, B.E. (Sandia National Labs., 
Livermore, CA (USA)). Journal of Nuclear Materials; 123: 
No. 1-3, 1547-1552(May 1984). (CONF-830942—). 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

The effect of incident ion energy on plasma driven perme- 
ation of deuterium through 304 stainless steel has been studied ex- 
perimentally. The relationship of permeation rate to ion induced 
surface composition changes was determined by in situ Auger elec- 
tron spectroscopy. The presence of either C or O on the upstream 
surface increased the permeation rate as compared to a sputter 
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cleaned surface. C in the form of near surface carbide, however, 
had little or no effect on the permeation rate. 


17734 Diffusion of hydrogen and deuterium in ZrVFe. 
Knize, R.J.; Stanton, J.L.; Cecchi, J.L. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Journal of Nuclear Materials; 
123: No. 1-3, 1553-1557(May 1984). (CONF-830942—). Con- 
tract AC02-76CH03073. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

We have examined the desorption and pumping behavior of 
a ZrVFe alloy bulk getter. From these data, the diffusivity was cal- 
culated to be Dsub(H) = exp [13.6(0.9) - 18,700(600)/T] cm? s~! for 
hydrogen and Dsub(D) = exp [8.7(2.1) - 14,600(1400)/T] cm? s~? 
for deuterium. Using this value of Dsub(H), the regime where the 
hydrogen pumping speed becomes pressure dependent was calculat- 
ed. 


17735 Hydrogen trapping by yttrium in low temperature 
lithium. Anantatmula, R.P.; Katsuka, H. (Westinghouse 
Hanford Co., Richland, WA (USA)). Journal of Nuclear 
Materials; 123: No. 1-3, 1579-1584(May 1984). (CONF- 
830942—). Contract AC06-76FF02170. 

From 3. topical meeting on fusion reactor materials; Albu- 


querque, NM, USA (19 Sep a 

A test to determine the lithium compatibility and impurity 
gettering capabilities of various materials including yttrium was 
performed in Beryllium-7 Experimental Lithium (7BELL) at 
270°C. Yttrium coupons were exposed in liquid lithium for a total 
of 3,718 hours. X-ray diffraction and bulk chemical analysis data in- 
dicated that yttrium absorbs hydrogen from liquid lithium at 270°C 
and transforms to yttrium dihydride (YH2). The transformation of 
yttrium to YHg2 resulted in embrittlement of the coupons and subse- 
quent fragmentation to small pieces. Additional analysis, based on 
the equilibrium hydrogen pressures for ithe transition of yttrium to 
YHe, and Sievert’s relationship for hydrogen in equilibrium with 
hydrogen in lithium, indicates that the temperature of yttrium 
cannot exceed 280°C to control the hydrogen concentration in lith- 
ium at below 1 wt ppm. It is concluded in general that yttrium in 
sponge form is a good getter for removal of hydrogen isotopes 
from the lithium blanket of a fusion reactor at or below 280°C, 
which is in excellent agreement with the results of previous au- 
thors. 


17736 Implanted hydrogen effects at high concentrations 
in model low Z shielding materials. Choyke, W.J. (Westing- 
house Research and Development Center, Pittsburgh, PA 
(USA); Pittsburgh Univ., PA (USA)); Irwin, R.B. (Pitts- 
burgh Univ., PA (USA)); Spitznagel, J.A.; Wood, S.; Hall, 
B.O. (Westinghouse Research and Development Center, 
Pittsburgh, PA (USA)). Journal of Nuclear Materials; 123: 
No. 1-3, 1585-1586(May 1984). (CONF-830942—). 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 1983). 

Single crystals of silicon have been implanted with monoen- 
ergetic hydrogen ions at kinetic energies in the range 20 keV to 2 
MeV at 300 K. Fluences ranged from approx.= 1 x 10'* ions/cm? 
to approx.= 2 x 101* ions/cm* Damage was characterized by: 
RBS/channeling using a 1.5 MeV He beam, surface profilometry, 
scanning electron microscopy and cross-section transmission elec- 
tron microscopy. 


17737 Hydrogen-enhanced fatigue crack growth in Ti- 
6242S. Pao, P.S.; O'Neal, J.E. (McDonnell Douglas Re- 
search Labs., St. Louis, MO (USA)). Journal of Nuclear Ma- 
terials; 123: No. 1-3, 1587-1591(May 1984). (CONF-830942— 


From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

The influence of hydrogen on the elevated-temperature fa- 
tigue-crack-growth kinetics of Ti-6Al-2Sn-4Zr-2Mo-0.1Si (Ti- 
6242S) was studied as a function of temperature, using a fracture- 
mechanics approach. At temperatures above 420 K, the effect of 
hydrogen on the fatigue-crack-growth rate in Ti-6242S greatly di- 
minishes, but the rate in 530 wppm hydrogen-charged material re- 
mains 35% greater than that of the as-received material. Hydrogen 
diffusion through the continuous beta-phase in Ti-6242S is appar- 
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ently the rate-controlling process for the internal-hydrogen-en- 
hanced fatigue crack growth. In the high-temperature region (> 
670 K), because creep deformation becomes dominant, the effect of 
internal hydrogen on the fatigue crack growth is significantly re- 
duced and is negligible above 720 K. 


17738 Trapping of sub-eV hydrogen and deuterium atoms 
in carbon. Stangeby, P.C.; Auciello, O.; Haasz, A.A. (To- 
ronto Univ., Ontario (Canada). Inst. for Aerospace Studies); 
Doyle, B.L. (Sandia National Labs., Albuquerque, NM 
(USA)). Journal of Nuclear Materials; 123: No. 1-3, 1592- 
1597(May 1984). (CONF-830942—). 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Experimental results are presented on the trapping of sub-eV 
hydrogen and deuterium atoms in pyrolytic graphite (irradiated in 
the c direction) and papyex. Measurements were made by thermal 
desorption spectrometry, with the D(*He,p)*He nuclear reaction 
analysis being used in some cases to check the validity of the ther- 
mal desorption results. Although some variation exists in the magni- 
tude of trapped fluences for the different cases studied, the shapes 
of the trapped fluence vs. incident fluence curves are similar. The 
trapped fluences of sub-eV D° and H® are about an order of magni- 
tude lower than those obtained for 50 eV D* ions, with a trend to 
saturation for fluences > 2 x 10'*/cm?. 


17739 Retention and thermal release of deuterium im- 
planted in beryllium. Wampler, W.R. (Sandia National 
Labs., Albuquerque, NM (USA)). Journal of Nuclear Materi- 
als; 123: No. 1-3, 1598-1602(May 1984). (CONF-830942—). 
Contract AC04-76DP00789. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Beryllium was implanted at room temperature with deuteri- 
um at 500 and 1500 eV while the amount of D retained was meas- 
ured as a function of incident fluence using nuclear reaction analy- 
sis. At low fluences almost all of the incident D is retained but at 
high fluences the retention saturates. The retention is well de- 
scribed by a saturation model using a saturation concentration of 
0.31 +- 0.5 D/Be and D depth profiles calculated by the TRIM 
code. Isochronal annealing of implanted samples shows that the D 
is thermally released in two stages, a broad stage at 400 +- 100°C 
and a stage at 125°C. For samples implanted to saturation most of 
the D is released in the 125°C stage but no release occurs at this 
temperature for low dose implants. 


17740 IAEA activities in the plasma-surface interaction 
field relevant to fusion. Langley, R.A. (Oak a National 
Lab., TN (USA). Fusion Energy Div.). Journal of Nuclear 
Materials; 123: No. 1-3, 1607-1608(May 1984). (CONF- 
830942—). Contract W-7405-ENG-26. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

The main charters of interest in the area of plasma-surface 
interactions of the Atomic and Molecular Data Unit of the Nuclear 
Data Section, the International Atomic Energy Agency (IAEA) 
are: publication of the ‘International Bulletin on Atomic and Molec- 
ular Data for Fusion’, evaluation of published experimental and the- 
oretical data, and a study to assess the need and availability of ther- 
mophysical properties of pertinent materials for fusion. 


17741 Designer’s guidebook for assembly, maintenance 
and repair. Zahn, H.S. (McDonnell Douglas Astronautics 
Co., St. Louis, MO (USA)). Journal of Nuclear Materials; 
123: No. 1-3, 1615-1616(May 1984). (CONF-830942—). 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

The assembly, maintenance and repair of a fusion reactor 
first wall, blanket and shield requires many special remote oper- 
ations. An initial issue of a guidebook is being formulated which 
will provide designers with both proven and conceptual techniques 
for use in design of the maintenance s and reactor compo- 
nents involved in the first wall, blanket and shield system. 
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17742 Measurements of the activity coefficient of LiOH 
dissolved in Li,O(s) for an evaluation of Li,O as a tritium 
breeder material. Norman, J.H.; Hightower, G.R. (GA 
Technologies, Inc., San Diego, CA (USA)). Journal of Nu- 
clear Materials; 123: No. 1-3, 913-920(May 1984). (CONF- 
830942—). 

From 3. topical meeting on fusion reactor materials; Albu- 

NM, USA (19 1983). 

as activity oatilont De LiOH dissolved in crystalline 
LixO was determined for dilute solutions using a thermobalance 
technique. The applicable water pressure-temperature regime is re- 
ported. The data are essential in evaluating tritium inventories in 
fusion reactor LigO breeders. 


17743 Thermodynamic investigation of dilute solutions of 
hydrogen in liquid Li-Pb alloys. Chan, Y.C.; Veleckis, E. 
(Argonne National Lab., IL (USA)). Journal of Nuclear Ma- 
terials; 123: No. 1-3, 935-940(May 1984). (CONF-830942—). 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Isothermal measurements of hydrogen decomposition pres- 
sure (P) vs. hydrogen concentration (Xsub(H)) were carried out on 
ten Li-Pb alloys in the composition range 0.1 <= X sub(Pb) <= 
0.8. Each alloy was investigated at several temperatures from 50 to 
400 K above the corresponding liquidus point and at hydrogen 
pressures up to 15 kPa. Sieverts’ law (VP = KXsub(H), as 
Xsub(H) -> 0) was found to be obeyed under these conditions. The 
Sieverts’ constants showed a 105-fold increase as the Pb content 
was increased over the stated composition range. The InK vs. 
Xsub(Pb) data, fitted to a thermodynamic model, yielded a semi- 
empirical equation which produced (1) Sieverts’ constants within 
the measured temperature and composition ranges, (2) an inflection 
point at Xsub(Pb) approx.= 0.3, presumably caused by the forma- 
tion of partly ionic Li-Pb bonds, (3) a steady decrease in the tem- 
perature coefficient as a function of Xsub(Pb), resulting in a sign 
reversal at Xsub(Pb) approx.= 0.6, and (4) Sieverts’ constant esti- 
mates for pure liquid lead. Availability of the latter estimates per- 
mitted testing of three statistical mechanical models against the ex- 
perimental data. The results were compared with other literature 
on the H-Li-Pb system. 


17744 Coaxial test fixture. Praeg, W.F. (to Dept. of 
Energy). US Patent Application 6-595,014. 30 Mar 1984. 
22p. Contract W-31-109-ENG-38. 

This invention pertains to arrangements for performing elec- 
trical tests on contact material samples, and in particular for testing 
contact material test samples in an evacuated environment under 
high current loads. Frequently, it is desirable in developing high- 
current separable contact material, to have at least a preliminary 
analysis of selected candidate conductor materials. Testing of mate- 
rial samples will hopefully identify materials unsuitable for high 
current electrical contact without requiring incorporation of the 
materials into a completed and oftentimes complex structure. 


17745 Helical axis stellarator with noninterlocking planar 
coils. Reiman, A.; Boozer, A.H. (to Dept. of Energy). US 
Patent Application 6-586,619. 6 Mar 1984. 14p. Contract 
AC02-76CH03073. 

The present invention generates stellarator fields having fa- 
vorable properties (magnetic well and large rotational transform) 
by a simple coil system consisting only of unlinked planar non-cir- 
cular coils. At large rotational transform toroidal effects on magnet- 
ic well and rotational transform are small and can be ignored. We 
do so herein, specializing in straight helical systems. 


17746 The characteristics of light ion beam fusion sys- 
tems. Mendel, C.W. Jr. (Sandia National Lab., Albuquerque, 
NM 87185). pp 701-714 of Diagnostics for fusion reactor 
conditions. Vol. 2. Stott, P.E.; Akulina, D.K.; Leotta, G.G.; 
Sindoni, E.; Wharton, C. Oxford, England; Pergamon Press 
Ltd. (1984). (CONF-820944—). 

From Workshop on diagnostics for fusion reactor conditions 
(international school of plasma physics); Varenna, Italy (6 Sep 
1982). 

The conditions for light ion beam fusion are extreme, involv- 
ing large energies and short times, and the diagnostics needed for 
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experiments are generally very different from those in other fusion 
fields. The only closely related field is that of laser fusion where 
the energies are smaller, but the times are even shorter. Typical 
particle beam fusion conditions require power densities of the order 
of 10'* watts/cm? on targets of 5 to 10 mm diameter. The beam 
pulse should be about 10 ns long at the target. The first lecture will 
describe the state of present particle beam pulser technology, the 
diode concepts which are used in converting the electromagnetic 
pulse to particle beam energy, and the transport and focusing of the 
beam. 


17747 Diagnosing light ion beam diodes. Mendel, C.W. 
Jr. (Sandia National Lab., Albuquerque, NM 87185). pp 
715-734 of Diagnostics for fusion reactor conditions. Vol. 2. 
Stott, P.E.; Akulina, D.K.; Leotta, G.G.; Sindoni, E.; Whar- 
ton, C. Oxford, England; Pergamon Press Ltd. (1984). 
(CONF-820944—). 

From Workshop on diagnostics for fusion reactor conditions 
(International school of plasma physics); Varenna, Italy (6 Sep 
1982). 

This lecture begins with a discussion of diagnostics in ion 
beam diodes. This includes electromagnetic measurements, measure- 
ments of the electron cloud, and measurements of anode plasmas. A 
few minutes are spent on diagnostics of distributed ion sources re- 
quired for one class of ion diodes, the plasma filled versions, which 
require high density, highly ionized sources of very uniform 
plasma. The measurements of the beam characteristics are dis- 
cussed. This is broken into two regions; the region near the diode 
where diagnostics are generally extensions of those used in other 
fields; and the region near focus where new diagnostics have been 
developed. 


17748 Diagnosing ion beam targets, data acquisition, re- 
actor conditions. Mendel, C.W. Jr. (Sandia National Lab., 
Albuquerque, NM 87185). pp 735-745 of Diagnostics for 
fusion reactor conditions. Vol. 2. Stott, P.E.; Akulina, D.K.; 
Leotta, G.G.; Sindoni, E.; Wharton, C. Oxford, England; 
Pergamon Press Ltd. (1984). (CONF-820944—). 

From Workshop on diagnostics for fusion reactor conditions 
(International school of plasma physics); Varenna, Italy (6 Sep 
1982). 

This paper discusses diagnostics of the target. These are very 
difficult because of the short times, small spatial extent, and ex- 
treme values of temperature and pressure. Diagnostics for tempera- 
ture, density profile, and neutron production are discussed. Data ac- 
quisition needs are briefly discussed. A discussion of current areas 
where improvements are needed and future diagnostics that will be 
required for reactor conditions ends the paper. 


17749 Progress and directions in magnetic fusion energy. 
Thomassen, K.I. (Lawrence Livermore National Laborato- 
ry, Livermore, California). Annual Review of Energy; 9: 281- 
319(1984). 

For three decades the fusion program has sought to demon- 
strate the "scientific feasibility” of producing power from a fusion 
reactor. As we now approach the fulfillment of that goal, attention 
is turning to the courses we might take toward the actual produc- 
tion of electrical power from fusion. At one time, it was assumed 
that the demonstration of scientific feasibility would trigger a major 
engineering effort to develop fusion power, but this is not likely to 
occur soon. Rather, supported by a nearly constant federal budget, 
the program seeks to maintain its scientific breadth in order to im- 
prove its product. At the same time, a major step is being advocat- 
ed, i.e. to produce an ignited plasma, using the front-running toka- 
mak concept. For plasma to ignite, which is to self-sustain a fusion 
reaction, its confinement must be somewhat better than is needed 
for the demonstration of scientific feasibility, generally taken to 
mean the production of as much fusion power as is needed to sus- 
tain the plasma. (Only 20% of the power from fusion is in the form 
of charged particles that can deposit their energy in the plasma, so 
this “break-even” condition falls short of ignition). 





2419 / ERA-10/9 


99 GENERAL AND MISCELLANEOUS 


17750 (BDX—613-3024(Rev.)) Measurement capabilities 
of the Bendix Metrology tion. Barnes, L.M. (Bendix 
Corp., Kansas City, MO (USA)). Jan 1985. Contract AC04- 
76DP00613. 64p. NTIS, PC A04/MF A0Ol; 1; GPO Dep. 
File Number DE85005795. 

Purpose of this manual is to communicate the measurement 
and calibration capabilities of the Metrology Organization of the 
Bendix Kansas City Division. Included is a listing of the measure- 
ment types and ranges available, and the accuracies normally attain- 
able under conditions at the Kansas City Division. Also described 
are currently used standards and measurement devices. 


17751 (BNL—51825) Bookhaven highlights, April 1983- 
September 1984, (Brookhaven National Lab., Upton, NY 
(USA)). 1984. Contract AC02-76CH00016. 89p. NTIS, PC 
A05/MF A0O1; 1; GPO Dep. File Number DE85007237. 

The main body of this report is divided into the following 
sections: the AGS, the big machines, accelerator, physics, applied 
science, NSLS, chemistry, medical, biology, nuclear energy, and 
support activities. (DLC) 


17752 (LBL—18483) Report A: 1983 estimated social in- 
dicators for planning and evaluation, District of Columbia. 
(Lawrence Berkeley Lab., CA (USA)). Oct 1984. Contract 
ACO03-76SF00098. 32p. NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. File Number DE85006876. 

Report A, the results of the Census Updates Model, contains 
current socio-economic indicators. Five tables are presented for 
each geographic area. All the tables are composed of data for each 
of the following ethnic and racial groups: Total Population; White, 
not Hispanic; Black, not Hispanic; Other Races, not Hispanic; and 
Hispanic, all races. The left half of each page contains original 1980 
Census data; the right half of the page contains estimated percent- 
ages for 1983. 


17753 (PNL-SA—12478) Federal laboratory research 
benefitting the pulp and paper industry. Moore, N.L.; Fink, 
C.R. (Pacific Northwest Labs., Richland, WA (USA); Ener- 
getics, Inc., Columbia, MD ‘(USA)). Sep 1984. Contract 
AC06-76RL01830. 8p. (CONF-8409153—4). NTIS, PC A02. 
File Number DE85007043. 

From TAPPI research and development conference; Apple- 
ton, WI, USA (30 Sep 1984). 

This article presents the methodology and results of a test 
effort to surface from six federal laboratories research results of po- 
tential application in the pulp and paper industry (PPI), particularly 
those results applicable to improving energy productivity. The six 
laboratories surveyed were the Idaho National Engineering Labora- 
tory (INEL); Jet Propulsion Laboratory (JPL); Lawrence Liver- 
more National Laboratory (LLL); National Aeronautics and Space 
Administration Lewis Research Center (NASA Lewis); Oak Ridge 
National Laboratory (ORNL); and the Sandia National Laboratory, 
Livermore (SNL). The principal methodology steps in this effort 
were the development of a taxonomy of the pulp and paper indus- 
try, identification of industry needs and laboratory capabilities, lab- 
oratory visits, review of technology findings with industry, and 
publication of results. Thirty-eight technologies relevant to the PPI 
were discovered in the laboratories; they are identified and profiled 
concisely herein. 


9901 Management 


REFER ALSO TO CITATION(S) 16875, 17569 


17754 Some tests of analytical multiobjective decision- 
making methods. Rowe, M.D.; Pierce, B.L. (Brookhaven 
National Lab., Upton, NY). Socio-Econ. Plan. Sci.; 16: No. 3, 
133- 140(1982). Come AC02-76CH00016. 

Many analytical methods have been developed for multiob- 
jective decision problems. All attempt to achieve the same goal. 
Tests of five decision rules and seven weighting methods applied by 
three different panels to determine whether or not they produce 
different results and to infer, where possible, the nature and origin 
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of the differences are reported. Different methods do produce dif- 
ferent results. Lacking a definition of goodness, however, it is not 
clear how much these differences matter. Nevertheless, some meth- 
ods have obvious problems, either in theoretical validity or in appli- 
cation, and they should be avoided. 


9902 Mathematics And Computers 


REFER ALSO TO CITATION(S) 16421, 16654, 16772, 16775, 17422, 17561, 
17607, 17655 


17755 (ANL/MCS-TM—46) Squeezing the most out of 
—— solvers on high-performance computers. Dongarra, 

; Kaufman, L.; Hammarling, S. (Argonne National Lab., 
iL "(USA)). Jan 1985. Commas W-31-109-ENG-38. 40p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE85007569. 

This paper describes modifications to many of the standard 
algorithms used in computing eigenvalues and eigenvectors of mat- 
rices. These modifications can dramatically increase the perform- 
ance of the underlying software on high performance computers 
without resorting to assembler language, without significantly influ- 
encing the floating point operation count, and without affecting the 
roundoff error properties of the algorithms. The techniques are ap- 
plied to a wide variety of algorithms and are beneficial in various 
architectural settings. 


17756 (DOE/CE/22096—1, pp 73p, Paper 8) Computer- 
based algorithmic solution for rate of return evaluation of 
projects with cash flows of two or more sign changes. 
Montag, G.M.; Lee, S.M. 1984. NTIS, PC A19/MF AO0Ol1. 
File Number DE85006720. 

In Center for Advance Building Technology. Final report. 

This paper presents a computer-based algorithmic solution 
and rationale for the Rate of Return Cost Analysis Model in the 
evaluation of projects that involve two or more reversals of sign of 
prospective cash flows. The introduction of an auxiliary rate of 
return in the trial and error solution for mixed investments provides 
a meaningful figure of merit that can be used in the evaluation of 
these projects. 


17757 (DOE/ER—0218) Role of supercomputers in 
Energy Research programs. (USDOE Office of Energy Re- 
search, Washington, DC). Feb 1985. 135p. NTIS, PC A07/ 
MF AO1; 1; GPO Dep. File Number DE85006865. 

Research at the forefront of contemporary and future sci- 
ence and technology will demand adequate access to supercom- 
puter power. There are already important problems within the 
Energy Research (ER) program that require major supercomputer 
resources for their effective solution. The small amount of Class VI 
(current supercomputer) time available to the ER community is to- 
tally inadequate. During FY84, when a small amount of such com- 
puting was made available to the ER community through the 
Energy Sciences Advanced Computation Program (ESACP), the 
hours requested exceeded the availability by an order of magnitude. 
The requirements for aggregate capacity and for capability for 
large problems demands the acquisition of yet more powerful com- 
puters than a single Class VI computer. The capability issue is pri- 
marily a matter of the limited addressability for a single program in 
today’s Class VI computers. Some problems require memory sizes 
an order of magnitude larger than available in Class VI machines. 
Other capability limitations arise in problems where it is impractical 
to exploit in a rational way the high performance features of the 
current vector oriented supercomputers. Other architectures now 
under development may prove to be more effective for a wide 
range of ER problems. This report was compiled by the ER Users 
Advisory Committee (ERUAC) and contains representative exam- 
ples of known unsatisfied computing needs in DOE’s Energy Re- 
search community and recommendations on how to accommodate 
these needs. 
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17758 (NBSIR—84-2907) Effect of computers on the gen- 
eration and use of technical data. [Summary] report of a 
workshop. Lide, D.R. Jr. (ed.). (National Bureau of Stand- 
ards, Washington, DC (USA). Office of Standard Reference 
Data). Jun 1984. 58p. (CONF-8403173—Summ.). National 
Research Council, Commission on Physical Science, Mathe- 
matics and Resources, 2101 Constitution Ave., Washington 
DC 20418. File Number T1I85900635. 

From Workshop on the effect of computers on the genera- 
tion and use of technical data; Gaithersburg, MD, USA (19 Mar 
1984). 

This report is a summary of the Workshop on the Effect of 
Computers on the Generation and Use of Technical Data, which 
was held at the National Bureau of Standards on March 19-20, 
1984. It includes synopses of the talks presented at the Workshop 
and reports from the working panels which met to discuss specific 
topics. An Executive Summary is also included. 


17759 (ORNL—6098) Sensitivity of the stationary distri- 
bution vector for an ergodic Markov chain. Funderlic, R.E.; 
Meyer, C.D. Jr. (Oak Ridge National Lab., TN (USA)). Jan 
1985. Contract AC05-840R21400. 21p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85006979. 

Stationary distribution vectors p/sup infinity/ for Markov 
chains with associated transition matrices T are important in the 
analysis of many models in the mathematical sciences, such as queu- 
ing networks, input-output economic models and compartmental 
tracer analysis models. The purpose of this paper is to provide in- 
sight into the sensitivity of p/sup infinity/ to perturbations in the 
transition probabilities of T and to understand some of the difficul- 
ties in computing an accurate p/sup infinity/. The group inverse 
A/sup #/ of I-T is shown to be of fundamental importance in un- 
derstanding sensitivity or conditioning of p/sup infinity/. The main 
result shows that if there is a state that is accessible from every 
other state and the corresponding column of T has no small off- 
diagonal elements, then p/sup infinity/ cannot be sensitive to small 
perturbations in T. Ecological examples are given. A new stable al- 
gorithm for calculating A/sup #/ is described. 


pete ag Computing the singular value de- 

of a product of two matrices. Heath, M.T.; Laub, 

; Paige, C.C.; Ward, R.C. (Oak Ridge National Lab., 

TN (USA)). Jan 1985. Contract AC05-840R21400. 20p. 
NTIS, PC A02/MF A0Ol1; GPO Dep. File Number 


An algorithm is developed for computing the singular value 
decompositon of a product of two general matrices without explic- 
itly forming the product. The algorithm is based on an earlier 
Jacobi-like method due to Kogbetliantz and uses plane rotations ap- 
plied to the two matrices separately. A triangular variant of the 
basic algorithm is developed that reduces the amount of work re- 
quired. 


17761 (SLAC—278) Model for large sparse contingency 
tables. Marhoul, J.C. (Stanford Linear Accelerator Center, 
CA (USA)). Jan 1985. Contract AC03-76SF00515. 4ip. 
NTIS, PC A03. File Number DE85007557. 

A specific case in which categorical data makes an appear- 
ance is a contingency table. Although the literature is replete with 
methodologies for the analysis of small size contingency tables, rel- 
atively few methods have been proposed for the case when there 
are many cells of the tables and many missing or zero values. The 
intent of this thesis is to indicate that non-linear regression with cat- 
egorical predictors yields a reasonable methodology for analyzing 
such large sparse tables. The first section of this chapter introduces 
the concepts of categorical variables and of contingency tables. It is 
included purely for the sake of completeness and is intended to nei- 
ther enlighten nor stimulate the knowledgeable reader. The second 
section offers some history of the methodology used to study con- 
tingency tables, and indicates possible shortcomings of these proce- 
dures when applied to large sparse tables. 
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17762 (SOL—84-9) Sequential optimization and comple- 
mentarity techniques for computing economic equilibria. 
Stone, J.C. (Stanford Univ., CA (USA). Systems Optimiza- 
tion Lab.). Nov 1984. Contract AT03-76ER72018. 74p. 
NTIS, PC A04/MF A01; GPO Dep. File Number 
DE85007642. 

We address two prominent methods in use today for solution 
of large-scale economic equilibrium problems with general demand 
functions and an activity analysis representation of production. The 
SLCP method computes an equilibrium by solving a sequence of 
linear complementarity problems. SOPT methods solve a sequence 
of optimization problems which are typically of lower dimension 
than the problems solved by SLCP. We develop informative analo- 
gies between SLCP and two state-of-the-art algorithms for nonlin- 
ear optimization, specifically, projected Lagrangian and sequential 
quadratic programming methds. Since the convergence properties 
of the optimization are known, these analogies should contribute to 
our understanding of SLCP and point to improvements in the pro- 
cedure. We also examine two SOPT alternatives to Lemke's 
almost-compiementary pivoting method for solving linearized equi- 
librium problems. One is a variant of the so-called PIES method; 
the other is a specialization of Benders’ decomposition method 
which does not require explicit solution of a separate sub-problem. 
Preliminary computational experience (for the positive semi-definite 
case) indicates that the SOPT alternatives are competitive with and 
potentially superior to Lemke’s method. 


17763 (UCID—20346) Scattered data interpolation and 
approximation. Foley, T.A. (Arizona State Univ., Tempe 
(USA); Lawrence Livermore National Lab., CA (USA)). 11 
Feb 1985. Contract W-7405-ENG-48. 25p. NTIS, PC A02/ 
MF AO1; GPO Dep. File Number DE85007495. 

This paper presents some new three-stage methods for inter- 
polating and approximating three-dimensional scattered surface 
data. Error bounds are derived for both the interpolation and ap- 
proximation methods that are on the order of h/sup k/ where k = 
3,4. These methods are shown to be accurate and visually smooth 
on known functional data, as well as being stable and computation- 
ally efficient on large data sets. 


17764 (UCID—30199) Reentrancy and multitasking on 
CRAY computers. Blair, G.J. (Lawrence Livermore Nation- 
al Lab., CA (USA)). 9 Jan 1985. Contract W-7405-ENG-48. 
25p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE85007256. 

Multiprocessing at Lawrence Livermore National Laborato- 
ry (LLNL) is now possible because the Livermore Computer 
Center (LCC) received a CRAY X-MP/24 in mid-February 1984. 
The two processors of the X-MP focused on a single problem can 
theoretically solve a problem in half the time required by one proc- 
essor (i.e., the speed-up factor = 2). The four-processor CRAY X- 
MR/48 could cut the solution time by four. While the theoretical 
times may not be possible in practice, some preliminary investiga- 
tions indicate that the processing time can be reduced by factors of 
1.8 to 1.9 with the two-processor CRAY. To achieve this, howev- 
er, requires that current programming methods be changed, and 
this, in turn, will introduce new problems in writing and debugging 
programs. The objectives of this article are to convince the reader 
that multiprocessing is worth using, to illustrate appropriate multi- 
processing practices, and to point out how some current program- 
ming practices will impede efficient use of multiprocessing. Also, 
we alert users to the programming changes needed and point out 
presently recognized problem areas. 


17765 (UCRL—91852) UNIX kernal networking support 
and the LINCS communications architecture. Requa, J.E. 
(Lawrence Livermore National Lab., CA (USA)). 12 Dec 
1984. Contract W-7405-ENG-48. 9p. (CONF-850145—1). 
— PC A02/MF A0Oi; GPO Dep. File Number 


From USENIX technical conference; Dallas, TX, USA (24 
Jan 1985). 

This paper describes the UNIX kernel networking suppport 
developed to allow the LINCS communication architecture to be 
integrated into the Berkeley 4.2 operating system. It also describes 





the interaction between LINCS and UNIX when remote interpro- 
cess communication occurs. Features added to UNIX include light- 
weight system tasks, process interrupt tasks, task scheduling and 
multithreading within processes. 


17766 (UITUCDCS-R—84-1171) MATRIX: a program 
that shows how row and column affect matrix fill- 
in. Woodburn, T.J. (Illinois Univ., Urbana (USA). Dept. of 
Computer Science). Nov 1984. Contract AC02-76ER02383. 
18p. (UILU-ENG—84-1745; COO—2383-0105). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85007522. 

Gaussian elimination is a useful method for solving systems 
of linear equations. In sparse systems, fill-in occurs during the for- 
ward course of the elimination; that is, zero entries in the coeffi- 
cient matrix are replaced by non-zero values. This fill-in is bad for 
two reasons: it takes up valuable storage space, it also prolongs the 
elimination. Reordering the rows and columns of the matrix can 
reduce fill-in significantly. This report documents a computer pro- 
gram, MATRIX, which lets the user see how the row and column 
orderings of the matrix affect fill-in. The program uses a matrix ob- 
tained by solving Poisson's equation over a closed region. The user 
first outlines the region on a square grid. Then a system of equa- 
tions is generated by applying a five-point formula to each grid 
point within the region. The coefficient matrix of this system is dis- 
played on the terminal screen. Only its structure - which elements 
are zero, which are non-zero - is shown. The program can show 
which elements of the matrix would be filled-in during Gaussian 
elimination. The user can reorder the rows and columns of the 
matrix and see how the fill-in changes. 


17767 (¥/DL—759-Rev.1) Procedure for communications 
with PDP-10 and PDP-11 (S/1 UNIX) type computers 
through use of CPT word t. Revision 1. 


processing equipmen' 
Reeves, C.A. Jr. (Oak Rid. ge Y-12 Plant, TN (USA)). 1 Jan 


1985. Contract AC05-840S21400. 61p. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE85007596. 

A detailed procedure is given for communications between 
CPT Word Processing Equipment and Digital Equipment Corpora- 
tion PDP-type computers located at the Martin Marietta Energy 
Systems, Inc., facilities. These include the PDP-10, PDP-11, and 
VAX-series computers. This procedure is presented both to assist 
and to give guidelines for such communications, and to aid persons 
with similar types of equipment, perhaps of other manufacturers, in 
their endeavors. 


17768 Invariants for dissipative nonlinear systems by 
using rescaling. Feix, M.R.; Lewis, H.R. (Los Alamos Na- 
tional Laboratory, Center for Nonlinear Studies and CTR 
Division, Los Alamos, New Mexico 87545). Journal of 
Mathematical Physics (New York); 26: No. 1, 68-73(Jan 
1985). — W-7405-ENG-36. 

transformation of space and time is introduced in 
the om of nonlinear dissipative systems that are described by a 
second-order differential equation with a friction term proportional 
to the velocity, A(t)v. The transformation is of the form (x,t)—(é,6), 
where x = &C(t)+a(t), dd = dt/A%(t). This rescaling is used to 
find each potential for which there exists an exact invariant quad- 
ratic in the velocity and to find the invariant. The invariants are 
found explicitly for a power-law potential, y(t)x/sup m/+1/ 
(m+ 1), and an arbitrary coefficient of friction A(t). We show in an 
example how the rescaling transformation can be chosen to give an 
asymptotic solution of the equation in cases where the exact invar- 
iant does not exist. For certain parameters, the asymptotic solution 
is a self-similar solution that is an attractor for all initial conditions. 
The technique of applying a rescaling transformation has been 
useful in other problems and may have additional practical applica- 
tions. 


17769 Portable data-acquisition and analysis system for 
thermal conductivity measurements. Drotning, W.D.; 
Tormey, T.V. (Thermophysical Properties Division 1824, 
Sandia National Laboratories, Albuquerque, New Mexico 
87165). Review of Scientific Instruments; 55: No. 11, 1881- 
1881(Nov 1984). Contract AC04-76DP00789. 

A data-acquisition and analysis system based on the Hew- 
lett—Packard HP85 Personal Computer and the HP 3497A Data- 


Acquisition and Control Unit was developed to provide 
stand-alone device for the measurement of the thermal 
of materials. 


Simplified adaptive mesh technique derived from 
the moving finite element method. Dukowicz, J.K. (Theoreti- 
cal Division, Group T-3, University of California, Los 
Alamos National Laboratory, Los Alamos, New Mexico 
87545). Journal of Computational Physics; 56: No. 2, 324- 
355(Nov 1984). 


(i.e., a pure adaptive mesh prescription). The method retains many 
attractive features of MFE, including the ability to independently 
control mesh motion through penalty terms. 


17771 of attractors invariant 
under coordinate changes?. Ott, E.; Withers, W.D.; 
J.A. (Department of Electrical Engineering and 
of Physics and Astronomy, University of Maryland, Co! 
Park, Mertend 20742). aavatl of Statistical Physics; 36: 
3, 687-748(Sep 1984). Contract AS05-82ER 12026. 

Several different dimensionlike quantitites, which have been 
suggested as being relevant to the study of chaotic attractors, are 

i : oo 2 


finite number of points. It is found that some are and some are not. 
It is suggested that the word “dimension” be reversed only for 
those quantitites have this invariance property. 


-_= tridiagonal systems 
array computers. Kapur, R.N.; Browne, 
a C. (Bell Lebennaiien Murray Hill, New Jersey 07974.). 
SIAM Journal on Scientific and Statistical Computing; 5: No. 
3, 701-719(Sep 1984). 
This paper illustrates the concept of multiphase parallel 
of algorithms on reconfigurable computers. Reconfigur- 
able network architectured computers are described and a paradigm 
for programming them is defined. The execution behavior of two 
linear system solving techniques is determined and compared. This 
paper does not attempt a traditional analysis of linear system solv- 
ers: instead it presents a study of the scheduling and data flow re- 
quirements of a selected pair of algorithms. 


Computer Sciences, The thaoaiee of” Texas at Austin, 
Austin, Texas 78712). pp 330-332 of Sheet ir gp soe of the 1984 
International Conference on Parallel Processing. Keller, 
R.M. Los Angeles, CA, USA; IEEE Computer Society 
(1984). (CONF-840869—). 

From International conference on parallel processing; Bel- 
laire, ™ USA (21 Aug 1984). 

distributed program consists of processes, many of which 

can Re. concurrently on different processors in a 
system of processors. When several processes from the same or dif- 
ferent distributed programs have been assigned to a processor in a 
distributed system, the processor must select the next process to 
run. The question investigated is: What is an appropriate method 
for selecting the next process to run? Standard processor queueing 
disciplines, such as first-come-first-serve and roundrobin-fixed-quan- 
tum, are studied. The results for four classes of queueing disciplines 
tested on three problems are presented. These problems were run 
on a testbed, consisting of a compiler and simulator used to run dis- 
tributed programs on user-specified architectures. 


17774 Pipelined mapping of homogeneous data flow pro- 
grams. Rong, G.-G. (Laboratory for Computer Science, 
Massachusetts Institute of Technology, Cambridge, MA 
02139). pp 532-534 of of the 1984 International 
Conference on Parallel Processing. Keller, R.M. Los Ange- 
- CA; IEEE Computer Society (1984). (CONF-840869— 
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From International conference on parallel processing; Bel- 
laire, n,* USA as Au ug 1984). 
data flow programs is compared with the 
concept tof aa computation structure. Polynomial time algo- 
rithms are outlined for balancing and optimizing data flow pro- 
grams to achieve maximum pipelined throughput. Such algorithms 
can be applied very effectively in the mapping of homogeneous 
data flow programs, a pragmatic approach for solving large scale 
scientific computation problem on data flow machine. Interesting 
schemes and techniques are summarized. 


17775 Optimal parallel generation of a computation tree 
form. Bar-On, I.; Vishkin, U. ent of Computer Sci- 
ence, Courant Institute of Mathematical Sciences, New 
York University, 251 Mercer Street, NY, NY 10012). pp 
490-495 of Proceedings of the 1984 International Confer- 
ence on Parallel Processing. Keller, R.M. Los eles, CA; 
IEEE Computer Society (1984). (CONF-840869—). 

From International conference on parallel processing; Bel- 
laire, MI, USA (21 Aug 1984). 

Given a cau arithmetic expression, the authors find a 
computation nae tree representation in O(log n) time using n/log 
N processors On a concurrent-read exclusive-write parallel random- 
access machine. A new algorithm is introduced for this purpose. 
Unlike previous serial and parallel solutions it is not based on using 
a stack. 


17776 On modeling performance degradation due to data 
movement in vector machines. Lee, K.Y.; Abu-Sufah, W.; 
Kuck, D.J. (Department of Computer and Information Sci- 
ence, The Ohio State University, 2036 Neil Avenue Mall, 
Columbus, OH 43210). pp 269-277 of Proceedings of the 
1984 International Conf erence on Parallel Processing. 
Keller, R.M. Los Angeles, CA; IEEE Computer Society 
(1984). (CONF-840869—). 
From International conference on parallel processing; Bel- 
laire, MI, US USA (21 Aug 1984). 
machines achieve peak performance when operating 
on Be coun in memories fast enough to match the proc- 


essing speed. We present an analytical model of the performance 
degradation when such machines use a two-level memory hierar- 
chy. The first level consists of a number of vector registers. The 
second level is the larger main memory. The effect of overlapping 
vector computation with data movement between the two levels of 
the hierarchy is also modeled. The overlap can be implemented via 
a compiler optimization technique called prefetch/execute/post- 
store pipelining. The effectiveness of this technique is evaluated ex- 
perimentally using thirty-one Fortran programs. The measurements 
show that the data movement/computation overlap can reduce the 
average performance degradation by a factor of 3.31. It is found 
that this factor is sensitive to the speed of array data broadcasting 
in the machine. Providing two interconnection networks (one for 
input and another for output) between the vector registers and 
main memory can enhance the average effectiveness of the overlap 
by a factor of 1.4. For the 174 vector loops found in the examined 
programs, the average number of vector registers needed is meas- 
ured to be 9 assuming no CRAY-1 like chaining capability. 


17777 The operation and utilization of the MIDAS multi- 
processor architecture. Maples, C.; Logan, D.; Rathbun, W.; 
Weaver, D. (Lawrence Berkeley ‘Laboratory, University of 
California Berkeley, California 94720). pp 197-206 of Pro- 
ceedings of the 1984 International Conference on Parallel 
Processing. Keller, R.M. Los Angeles, CA; IEEE Comput- 
er Society (1984). (CONF-840869—). 
From International conference on parallel processing; Bel- 
laire, MI, Tage va 21 Aug 1984). 
velopment of the MIDAS system began in 1979 in re- 
sponse a a woe in the nuclear physics community for expanded 
computational capability, particularly in the area of scientific data 
analysis. The hierarchical architecture of MIDAS organizes proces- 
sors into clusters for the purpose of control. One such cluster, 
called a distributed subsystem, has been operational since early 
1983. This cluster is a two-level hierarchy consisting of a supervisor 
CPU, 8general purpose VAX-class CPUs, and two specialized pipe- 
lined processors. Interprocessor communication can be carried out 
via several mechanisms including multiple busses, switched memory 
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modules or shared memory. A distributed operating system has 
been developed and a number of languages (including Fortran and 
XPL) have been extended to support multiprocessor operation. The 
capability for faulttolerant error recovery has also been demonstrat- 
ed. In performance, the system has been benchmarked at close to 
the CDC 7600 in certain applications. Planned enhancements and 
expansion of the system are discussed. 


17778 Adapting scientific programs to the MIDAS multi- 
processor system. Logan, D.; Maples, C.; Rath Bun, W.; 
Weaver, D. (Lawrence Berkeley Lawes. pp 15-24 of 
Proceedings of the 1984 International Conference on Paral- 
lel Processing. Keller, R.M. Los Angeles, CA; IEEE Com- 
puter Society (1984). (CONF-840869—). 

From International conference on parallel processing; Bel- 
laire, MI, USA (21 Aug 1984). 

Moving programs from a serial computer to a parallel proc- 
essing system requires some degree of code modification. This is 
true whether the architectural parallelism is manifested at the in- 
struction level, such as in array processors or the CRAY, or 
achieved via multiple processors, as is the case in the LBL MIDAS 
system. The software effort required for a sequential program to 
utilize a parallel capability depends strongly on the inherent paral- 
lelism in the program itself (or the algorithmic approach adopted to 
solve the problem), the ability of the programming language to ex- 
press this parallelism, the capability of the compiler to distribute the 
problem effectively, and the degree to which the parallel process- 
ing architecture is able to meet the specific demands of the prob- 
lem. In all cases, however, the degree to which the program is able 
to exploit the architecture can significantly affect the system per- 
formance. Experience in adapting some scientific Fortran programs 
for operation on the MIDAS system is discussed. Important pro- 
gramming considerations include the separation of serial and paral- 
lel elements of a program, data input and output mechanisms, and 
the utilization of specialized processing elements. Comparisons of 
code written for standard serial machines to the same code modi- 
fied for MIDAS will be examined and performance results dis- 
cussed. In addition to code changes, adaption may also require re- 
examination and modification of traditional mathematical algo- 
rithms to permit operation in a parallel environment. This is illus- 
trated by examining random number generation procedures for 
Monte Carlo applications. 


17779 A highly optimized vectorized code for Monte 
Carlo simulations of Sua) lattice gauge theories. Barkai, D.; 
Moriarty, K.J.M.; Rebbi, C. (Control Data Corporation at 
the Institute for Computational Studies at CSU, P.O. Box 
1852, Fort Collins, CO 80522). pp 101-108 of Proceedings of 
the 1984 International Conference on Parallel Processing. 
Keller, R.M. Los Angeles, CA; IEEE Computer Society 
(1984). (CONF-840869—). 

From International conference on parallel processing; Bel- 
laire, MI, USA (21 Aug 1984). 

New methods are introduced for improving the performance 
of the vectorized Monte Carlo SU lattice gauge theory algorithm 
using the CDC CYBER 205. Structure, algorithm and program- 
ming considerations are discussed. The performance achieved for a 
16¢ lattice on a 2-pipe system may be phrased in terms of the link 
update time or overall MFLOPS rates. For 32-bit arithmetic it is 
36.3 ps/link for 8 hits per iteration (40.9 ps for 10 hits) or 101.5 
MFLOPS. 


17780 The effects of program restructuring, algorithm 
change, and architecture choice on program performance. 
Kuck, D.J.; Cytron, R.; Leasure, B.R.; Lee, G.; McDaniel, 
= _ Polychronopoulas, C.D.; Sameh, A.H.; Veidenbaum, 
ent of Computer Science, University of Illi- 
ors ‘at Urbana-Cham; gn, Urbana, Illinois, 61801). pp 129- 
138 of Proceedings o' — ‘1984 International Conference on 
Parallel ing. Keller, R.M. Los Angeles, CA; IEEE 
Computer Society (1984). (CONF-840869—). 
From International conference on parallel processing; Bel- 
laire, MI, USA (21 Aug 1984). 
This paper presents parallel processing speedup and efficien- 
cy results for a number of widely used application packages. The 
packages EISPACK and LINPACK as well as seven non-numeri- 
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cal programs are discussed. The authors contrast the performance 
improvements achievable on parallel processors by the automatic 
restructuring of programs, by manually changing the algorithms 
used, and by using a more flexible architecture. 


17781 Two-level multifactor designs for detecting the 
presence of interactions. Morris, M.D.; Mitchell, a Sy 
Carbide Corp., Oak Ridge, TN). Technometrics; 25 lo. 4, 
345-355(Nov 1983). Geataas W-7405-ENG-26. 

A design optimality criterion, tr (L)-optimality, is applied to 
the problem of designing two-level multifactor experiments to 
detect the presence of interaction among the controlled variables. 
We give rules for construction tr (L)-optimal foldover designs and 
tr (L)-optimal fractional factorial designs. Some results are given on 
the power of these designs for testing the hypothesis that there are 
no two-factor interactions. Augmentation of the tr (L)-optimality 
(for parameter estimation in a first-order model) and tr (L)-optima- 
lity (for detecting lack of fit). We give an example to demonstrate 
an application to the sensitivity analysis of a computer model. 


17782 Battery-operated data-acquisition system. Wil- 
liams, R.M.; Haumann, J.R.; White, R.V. (Ar Nation- 
al Lab., IL). IEEE (Institute of Electrical and Electronics En- 

gineers) Transactions on Instrumentation and Measurement; 
{M-32. No. 2, 356-360(Jun 1983). 

A microprocessor-controlled data-acquisition system for un- 
attended operation in locations where battery power is required has 
been developed. The system design incorporates flexibility into 
both the analog signal conditioning and the microprocessor control 
program, so as to accommodate a wide variety of sampling situa- 
tions. Foremost among the special operational characteristics are 
(1) continuous, burst, or conditional sampling; (2) simultaneous mul- 
tiple sampling rates; and (3) data preprocessing. Very low power 
consumption is achieved through the use of CMOS technology for 
both analog and digital functions. Applications in the Great Lakes 
have included atmospheric and limnological measurements from 
offshore towers and sediment transport observations from devices 
positioned on the lake bottom. 


17783 Algorithmic derivation of the Jordan canonical 
form. Fletcher, R.; Sorensen, D.C. University, 
Dundee, Scotland). American Mathematical Monthly; 90: No. 
1, 12-16(Jan 1983). Contract W-31-109-ENG-38. 

‘In this note the authors give a derivation of the Jordan Ca- 
nonical form which is very algorithmic in nature. It requires no 
preparation other than the Schur decomposition and the solution of 
linear systems. 


17784 pdms ~ flow architecture control flow and 
a ua, J.E. (Lawrence Livermore Na- 
tional Lab., ia, Ce. Oe Computer Society reprint; 84- 
89(1983). Bie W-7405-ENG-48. 

The hardware register management and instruction block 
control flow sequencing provided by the PDF block processing 
section of the Piecewise Data Flow machine, a proposed high per- 
formance computer architecture, is presented. Combined, these ca- 
pabilities provide the maximum allowed execution overlap of in- 
struction blocks with minimum hardware contention and high hard- 
ware utilization. 


intensive functional architecture for dis- 
tributed computer control systems. Dimmler, D.G. (Brookha- 
= National Lab., Upton, NY). 59-73 of Distributed 
uter control systems 1982. ie, R.W.; Tavast, R.R. 
(eds). Oxford, England; Pergamon Press (1983). Contract 
SOt2-TECHOGOIG 
A memory-intensive functional architecture suitable for dis- 
tributed data acquisition, monitoring and control systems with large 
numbers of microprocessor based nodes has been conceptually de- 
veloped and applied in several large scale and some smaller sys- 
tems. This discussion concentrates on (a) the basic architecture; (b) 
expansions as they become feasible in view of continuing rapid de- 
velopments in the microprocessor technology and in functional 
large-scale integration circuits; (c) the implementation of some key 
hardware and software structures; and (d) two system implementa- 
tions, which are (1) a system for monitoring and managing of 
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animal inhalation chambers and restricted access rooms as well as 
for experimental data acquisition and data analysis at an Inhalation 
Toxicology Research Facility and (2) a data acquisition and control 
system for a spectrometer with a 20 by 20 cm position-sensitive de- 
tector used in neutron scattering experiments at the Brookhaven 
High Flux Beam Reactor. 


17786 Dimension of chaotic attractors. Farmer, J.D.; 
Ott, E.; Yorke, J.A. (Los Alamos National Lab., NM). Phy- 
sica D: Nonlinear Phenomena (Amsterdam); 7: 153-180(1983). 
Dimension is perhaps the most basic property of an attrac- 
tor. In this paper we discuss a variety of different definitions of di- 
mension, compute their values for a typical example, and review 
previous work on the dimension of chaotic attractors. The relevant 
definitions of dimension are of two general types, those that depend 
only on metric properties, and those that depend on the frequency 
with which a typical trajectory visits different regions of the attrac- 
tor. Both our example and the previous work that we review sup- 
port the conclusion that all of the frequency dependent dimensions 
take on the same value, which we call the dimension of the natural 
measure, and all of the metric dimensions take on s common value, 
which we call the fractal dimension. Furthermore, the dimension of 
the natural measure is typically equal to the Lyapunov dimension, 
which is defined in terms of Lyapunov numbers, and thus is usually 
far easier to calculate than any other definition. Because it is com- 
putable and more physically relevant, we feel that the dimension of 
the natural measure is more important thant the fractal dimension. 


17787 Combinational 

in er network reliability. Satyanarayana, A.; Hag- 
m, J.N. (Univ. of California, Berkeley). Ne ack 11: 

357-366(1981). Contract AS01-77ET29136 

The problem of computing the probability that a root vertex 

can communicate with all other vertices in a probabilistic directed 
graph is discussed. One method is to apply the inclusion-exclusion 
principle of probability theory to the event at least one rooted span- 
ning tree of the graph is working. The combinatorial properties of 
graphs which allow one to derive a much condensed form of the 
inclusion-exlcusion expression are proved. Each term corresponds 
to an acyclic spanning h of the original graph, with coeffi- 
cient equal to (-1)/sup b-n+1/, where b and n are the number of 
edges and vertices of the subgraph, respectively. 
17788 Theorem concerning cyclic directed graphs with 
applications to network reliability. Willie, R.R. (Univ. of 
California, Berkeley). Networks; 10: 71-78(1980). Contract 
AS01-77ET29136. 

In a recent paper, Satyanarayana and Prabhakar presented a 
new topological formula for evaluating exact reliability of terminal- 
pair directed networks. Terms in the formula are associated in a 
one-to-one fashion with certain acyclic subgraphs of the network, 
cyclic subgraphs being of no importance. In their paper, however, 
the proof that cyclic subgraphs may be ignored seems to be imcom- 
plete. We consider an alternate proof of this fact. 


9903 Information Handling 


REFER ALSO TO CITATION(S) 16140 


17789 (CONF-840257—Vol.2, pp 343-350) Overview of 
trade. Minelli, C.K. (Rockwell International (Rocky Flats), 
Golden, CO). 1984. NTIS, PC A13/MF AO1. File Number 
DE84012694. 
From DOE nuclear reactor and facility safety conference; 
ee MD, USA (27 Feb —_ 
Training Resources and Data Exchange (TRADE) refers to 
a series of activities designed to increase communication and ex- 
change of ideas, information, and resources among Department of 
Energy (DOE) contractor facilities in the field of human resource 
development. TRADE activities are planned and implemented by 
the DOE Contractor TRADE Committee composed of representa- 
tives from tne DOE facilities. The Committee Charter, adopted in 
November 1978, specifies that: the purpose of the DOE Contractor 
Training Resources and Data Exchange Committee (to be known 





as the TRADE Committee) is to encourage and facilitate the ex- 
change of ideas, techniques, and resources for improving human re- 
source development within the DOE contractor community. This 
may be accomplished through training resources inventories, con- 
ferences/workshops, publications, and task groups. 


17790 (DOE/TIC—7000-R6) Energy Data Base: Subject 
Thesaurus. Redford, J.S. (ed.). (USDOE Office of Scientific 
and Technical Information, Oak Ridge, TN). Nov 1984. 
984p. NTIS, PC A99/MF A011; GPO i Dep. File Number 
DE84010568. 


17791 (DOE/TIC—7000-R6-App.) Energy Data Base: 

Subject Thesaurus permutated listing. Revision 6, Appendix. 

Redford, J.S. (ed.). KUSDOE Office of Scientific and Nr 
Information, Oak Ridge, TN). Nov 1984. 252p. 

PC Al2/MF A01; GPO Dep. File Number DE840 6063. 
The Office of Scientific and Technical Information, in its 


has been prepared to alleviate the problems of entry to a large mul- 
tidisciplinary thesaurus containing both single and multiword de- 


scriptors. It is designed to be used in conjunction with the Subject 
Thesaurus and is not to be used alone. 


17792 (LA—10155-MS) Publications of Los Alamos Re- 
search, 1983. Sheridan, C.J.; McClary, W.J.; Rich, J.A.; Ro- 
pny L.L. (comps.). (Los Alamos National Lab., NM 
(USA)). Oct 1984. Contract W-7405-ENG-36. 187p. NTIS, 
PC E09/MF A01; GPO Dep. File Number DE85007394. 

Includes 16 sheets of 24x reduction microfiche. 

This bibliography is a compilation of unclassified publica- 
tions of work done at the Los Alamos National Laboratory for 
1983. Papers published in 1982 are included regardless of when 
they were actually written. Publications received too late for inclu- 
sion in earlier compilations have also been listed. Declassification of 
ee classified reports is considered to constitute publication. 

All classified issuances are omitted - even those papers, themselves 
unclassified, which were published only as part of a classified docu- 
ment. If a paper was published more than once, all places of publi- 
cation are included. The bibliography includes Los Alamos Nation- 
al Laboratory reports, papers released as non-Laboratory reports, 
journal articles, books, chapters of books, conference papers either 
published separately or as part of conference proceedings issued as 
books or reports, papers publishd in congressional hearings, theses, 
and US patents. Publications by Los Alamos authors that are not 
records of Laboratory-sponsored work are included when the Li- 
brary becomes aware of them. 


17793 (NUREG—0544-Rev.2) Handbook of acronyms 
and initialisms. Revision 2. (Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of Technical Informa- 
tion and Document Control). Jan 1985. 127p. NTIS, PC 
A07/MF A0O1 - GPO* $5.00. File Number T185900559. 

This Handbook records in alphabetical order abbreviations 
(acronyms, initialisms, and other condensed forms) that have been 
used in the nuclear industry, both foreign and domestic. The 
present volume, compiled by the editorial staff of the Division of 
Technical Information and Document Control, contains abbrevia- 
tions used in NRC staff and contractor reports. This issue, although 
not all inclusive, is to be treated as a compilation of available infor- 
mation. 


17794 eee 1) International information 
networks for material properties. Revision 1. Hampel, V.E.; 
Gaynor, C.A.; Hegemann, B.E.; Sanner, R.D.; Wolman, Y. 
(Lawrence Livermore National Lab., CA (USA); Hebrew 


Univ., Jerusalem (Israel). Dept. of Organic Chemistry). Jun 
1984. " Contract W-7405-ENG-48. 55p. (CONF-8406139—9- 
Rev.1). NTIS, PC A04/MF A0Ol; 1; GPO Dep. File 
Number DE85007412. 
From 9. international CODATA conference; Jerusalem, 
Israel (24 Jun 1984). 
reality of an international network for material proper- 
ties was brought a step closer when scientists and engineers at the 
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Ninth International CODATA Conference in Jerusalem participat- 
ed in a live demonstration of available S & T resources from three 
continents. By projecting tables and graphs from a CRT computer 
terminal on a large screen in the main auditorium of the Israel 
Academy of Sciences and Humanities, attendees of the plenary ses- 
sion viewed interactive retrievals of physical and chemical data de- 
rived from seven online information systems and heard correspond- 
ing explanations for: CAS ONLINE and NBS/OSRD in the US, 
CRYSTMET and F*A*C*T in Canada, DARC in France, DE- 
CHEMaA in West Germany, and FMDB in Japan. This audio-visual 
demonstration was carried out over international packet-switching 
networks and regular telephone voice communications. In two 
cases, the information resources were accessed and narrated by ex- 
perts from their offices in the US and Canada for the attendees of 
the conference in Jerusalem. A highlight of the demonstration was 
the searching of a bibliographic database in Paris and the machine- 
aided translation of a sample of its French text into English by 
Agnew, Inc., located in Los Angeles, within the hour. This experi- 
ment in international networking was carried out by the staff of the 
Technology Information System (TIS) at the Lawrence Livermore 
National Laboratory (LLNL) in collaboration with Professor Y. 
Wolman at the Hebrew University in Jerusalem. 


17795 Semantic association model for corporate and sci- 
entific-statistical databases. Su, S.Y.W. (Univ. of Florida, 
Gainesville). Information Sciences; 29: 151-199(1983). Con- 
tract AS05-81ER 10977. 

A semantic association model called SAM which is designed 
for modeling not only scientific-statistical databases but also busi- 
ness-oriented databases is described. The model uses concepts and 
associations of these concepts to model the real-world information 
of a database management environment. Seven general association 
types are defined and distinguished on the basis of their structural 
properties, operational characteristics, and semantic constraints. 
They are the basic constructs for an explicit and direct modeling of 
complex semantic relationships in databases. The model is charac- 
terized by (1) its expressive power offered by the seven modeling 
constructs and the recursive use and nested structuring of these 
constructs, (2) its recognition of complex data types such as text, 
ordered set, matrix, time series, vector, set, and time as primitive 
data types which can be directly manipulated by the user using a 
DML, (3) its support of principle of relativism by allowing con- 
cepts to be multiply labeled to explicitly specify the conflicting 
views of these concepts, and (4) the distinction it makes between 
attributes which characterize objects and attributes which statisti- 
cally summarize a set of objects, together with its support of statis- 
tical operations. A network structure and a tabular structure called 
generalized relation or G-relation are proposed for representing the 
conceptual and implementation designs of databases respectively. A 
number of restructuring operations and algebraic operations are 
also defined for processing G-relations. 


17796 Adapting non-library facilities for periodical col- 
lections at Brookhaven National Laboratory. Ryan, K.; - 
M. New York, NY, USA; Haworth Press, Inc. (1983). 1 
Haworth Press, Inc., 28 E 22 St., New York, NY 10010. 
Contract AC02-76CH00016. 

In order to cope with space limitations and rapidly growing 
periodical collections, Brookhaven National Laboratory Research 
Library undertook to investigate the use of various recycled non- 
library facilities to be used as a library annex. Several interim solu- 
tions are discussed and details of a low-cost use of industrial shelv- 
ing in a former chapel/theatre are given. Advisory support from 
plant engineers and architects, as well as from a library user adviso- 
ry committee, was shown to be essential in arriving at a viable and 
cost-effective solution to a serious space problem. 
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17797 (AD-A—146845/3/XAB) Evaluation of shelter 
ventilation by model tests. Option 2. Final report, August 
1983-September 1984, Krishnakumar, C.K.; Schafer, C.K.,; 
Henninger, R.H.; Fields, S.F. (GARD, ‘Inc., Niles, IL 
(USA)). Sep 1984. 81p. NTIS, PC A05/MF Al. 

Includes detachable summary. See also AD-A137 230 and 
AD-A126 765. 

Wind tunnel tests were carried out using models of fallout 
shelters to determine correlations between shelter ventilation rate, 
area and distribution of wall i wind speed and its direction 
relative to the orientation of the shelter. Models of bermed shelters 
with five different opening configurations were used. A simple cor- 
relation was formulated between the shelter ventilation rate, the 
total area of windward i the ratio of leeward to windward 
opening areas and the velocity of the approach wind. Results were 


compared with those projected from available correlations for gen- 
eral type buildings. Originator provided keywords include: Flow 
visualization and Relative wind angle. 


17798 Underground shelter: how much fallout protection. 
Haaland, C.M. (Oak Ridge National Lab., TN). Journal of 
Civil Defense; 10-13(Jun 1983). Contract W-7405-ENG-26. 

The purpose of this discussion is to show by a single, simple 
example how effectively ordinary earth can reduce the penetration 
of gamma radiation into a buried shelter. It is possible, and not 
beyond reasonable attainment, to have a fallout shelter so well 
shielded that the radiation levels inside the shelter will be less than 
ordinary, day-to-day radiation levels, even when the ground above 
is covered with an extremely heavy pile-up of radioactive fallout. 
The reduction in radiation intensity from 10,000 R/hr at the surface 
to 0.01 mR/hr in the shelter can be obtained with about 8 ft. of 
earth above the shelter ceiling and a well-designed entranceway. 
For this example, a fallout shelter with cylindrical shape was 
chosen, one standing like a soup can, with a flat floor and a flat 
ceiling, and walls curved in a circle around the central, vertical 
axis. This shape is not a common shape for human living space, but 
it is one of the easiest shapes to handle mathematically. 
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Particle Production 
Partial-wave analysis of coherent 3 @ production on nuclei at 
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Remedial Action 
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Mixing Heat 

Excess enthalpies of liquid Freon-22 + N,N- 
dimethylacetamide mixtures from 373 to 423 K at 5.5 MPa, 
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reaction of C,H* 2+ He, 10:17366 (J;US) 
ACETYLENES 
See ALKYNES 
ACID RAIN 
Biological Effects 

Acidic precipitation effects on crops: a review and analysis of 
research, 10:17199 (J;US) 
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report to the President and Congress (1983), 10:16346 
(R;US) 
Research Programs 
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Acid rain, heavy metals and uptake of pollutants by plants, 
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Toxicity 
Experimental studies on the phytotoxicity of acidic 
precipitation: the US experience, 10:17226 (BA;US) 
ACIDIFICATION 
Biological Effects 
Effects of acidification on soil microbes, including 
decomposition processes, 10:17024 (BA;US) 
ACRIDINES 
Metabolism 
metabolism of dibenz[a,jjacridine, 10:17170 (R;US) 
ACRYLONITRILE 
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ACTINIDE NUCLEI 


See also AMERICIUM 241 
CALIFORNIUM 242 


PROTACTINIUM 231 
THORIUM 230 
URANIUM 235 
URANIUM 238 
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Actinide production from xenon bombardments of curium-248, 
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See also AMERICIUM 
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NEPTUNIUM 
PLUTONIUM 
THORIUM 
URANIUM 
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Radiosensitivity 
Plutonium-resistant fungi and actinomycetes in soil. II. 
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Tracer aerosol generator: feasibility study. Part 1. The effect of 
the heterodispersity of the tracer aerosol and estimation of 
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Fission Products 
Aerosols and leaking concrete containment walls, 10:16272 
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Temperature Gradients 
D10 experiment: coolability of UO. debris in sodium with 
downward heat removal (LMFBR), 10:16297 (R;US) 
AIR CLEANING SYSTEMS 
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Prototype air cleaning system for a firing range, 10:16995 
(R;US) 
Economic Analysis 
Prototype air cleaning system for a firing range, 10:16995 
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AIR FLOW 
Complex Terrain 
Results from preliminary tributary experiment Brush Creek, 
June 1984, 10:16997 (R;US) 
Fluctuations 
The spectra of wind speed fluctuations met by a rotating blade, 
and resulting load fluctuations, 10:16027 (R;NL) 
Nocturnal Variations 
ASCOT FY-1984 progress report, 10:16971 (R;US) 
AIR HEATERS 
Design 
MHD air heater technology. Final technical progress report, 
November 26, 1979-January 30, 1984, 10:16408 (R;US) 
Materials 
MHD air heater technology. Final technical progress 
November 26, 1979-January 30, 1984, 10:16408 (R;US) 
AIR POLLUTION 
See also INDOOR AIR POLLUTION 
Biological Effects 
Quantifying effects of oxidant air pollutants on agricultural 
crops, 10:17204 (J;GB) 
Radial growth and wood density of white pine in relation to 
fossil-fired power plant operations, 10:17229 (BA;US) 
Trace elements in tree rings: evidence of recent and historical 
air pollution, 10:17027 (J;US) 
Deposition 
Critique of methods to measure dry deposition, 10:17006 
(BA;US) 
Environmental Transport 
Wind tunnel simulation of the immission of noxious substances 
in the vicinity of buildings: a comparison with corresponding 
field tests, 10:17000 (TG;GB) 
Formaldehyde 
Formaldehyde levels in mobile homes, 10:16970 (R;US) 
Health Hazards 
Air pollution and mortality: specification searches using 
SMSA-based data (SMSA-Standard Metropolitan Statistical 
Areas), 10:17184 (J;US) 
Monitoring 
Westvaco Luke, Maryland monitoring program: data analysis 
and disperson model validation. Final report, July 1981- 
February 1983, 10:16994 (R;US) 
Pollution Regulations 
Residential wood and coal combustion. Task 1. Summary of 
current and proposed state and/or local regulatory activities. 
Final report, 10:16969 (R;US) 
Research Programs 
Research in progress: FY 1985. Summaries of projects 
sponsored by the Office of Health and Environmental 
Research, 10:16981 (R;US) 
Safety Standards 
Emphysema and fibrosis: risk factors in responsiveness to air 
pollution, 10:17168 (R;US) 
Testing 
Development and evaluation of method 5b: background 
information for proposed reference method, 10:16968 (R;US) 
AIR PREHEATERS 
See AIR HEATERS 





Give the forest industry credit for reducing smoke emissions, 
10:15877 (RA;US) 
Methods 
Give the forest industry credit for reducing smoke emissions, 
10:15877 (RA;US) 


Comparison of the atmospheric CO: measurement programs of 
GMCC/NOAA and SIO at Mauna Loa Observatory: results 
of the December 5-12, 1983 tests. Final draft, 10:16982 


(R;US) 
AIRBORNE PARTICLES 
See PARTICULATES 
AIRBORNE PARTICULATES 
See PARTICULATES 
AIRCRAFT ACCIDENTS 


Acceptability testing of radioluminescent lights for VFR-night 
air taxi operations, 10:15815 (R;US) 
Radioluminescent lighting for rural Alaskan runway lighting 
and marking, 10:15816 (R;US) 
ALABAMA 
Energy Extension Service 
Energy Extension Service pilot program: Evaluation report 
after two years. Volume II. State reports, 10:16500 (R;US) 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALASKA 
Continental Shelf 
Proposed St. George Basin, Sale 89. Draft environmental 
impact statement, 10:15690 (R;US) 


History 
Evolution of sedimentary basins in the Circum-Arctic, 10:15661 
(RA;NO) 
Natural Gas Deposits 
Geological framework and hydrocarbon potential of basins in 
the Nothern Seas, 10:15660 (R;NO) 
Petroleum Deposits 
Geological framework and hydrocarbon potential of basins in 
the Nothbern Seas, 10:15660 (R;NO) 
ALBEDO-NEUTRON DOSEMETERS 
Performance Testing 
1983 ORNL intercomparison of personnel neutron and gamma 
dosemeters, 10:17543 (R;US) 
ALCATOR DEVICE 
Plasma Diagnostics 
Time-resolving electron temperature diagnostic for 
ALCATOR C, 10:17584 (R;US) 
ALCOHOL FUELS 
Use for pure alcohols, alcohol-water mixtures, or alcohols with 
additives; for alcohol-gasoline mixtures, use GASOHOL. 
Energy Alternatives. Volume 2, No. 8, 10:15897 (R;US) 
Distillation 
Alcohol fired alcohol fuel still, 10:15864 (R;US) 
ALCOHOLS 


Recovery of fermentable sugars from process vegetable waste 
waters, 10:15870 (J;NL) 
ALGAE 
Research Programs 
Production of microalgae biomass for energy, 10:15847 
(RA;US) 
ALGEBRAIC CURRENTS 
Quantum Operators 
Expansion in condensates, 10:17571 (J;US) 
ALGORITHMS 
Top-down versus bottom-up processing of influence diagrams 
in probabilistic analysis, 10:16191 (R;US) 
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Array Processors 
Techniques for solving block tridiagonal systems on 
reconfigurable array computers, 10:17772 (J;US) 
Comparative Evaluations 
Tracking algorithm performance analysis program (TRAPP), 
10:16790 (R;US) 
Parallel Processing 
Techniques for solving block tridiagonal systems on 
reconfigurable array computers, 10:17772 (J;US) 
ALKALI METAL COMPOUNDS 


See also LITHIUM COMPOUNDS 
POTASSIUM COMPOUNDS 
RUBIDIUM COMPOUNDS 


Catalytic Effects 
Mechanism of the catalytic gasification of coal char: a critical 
review, 10:15571 (J;US) 
Removal 
Integration of advanced preparation with coal liquefaction. 
Fifth quarterly technical progress report, October 1- 
December 31, 1984, 10:15549 (R;US) 
ALKALI METALS 


See also CESIUM 
LITHIUM 
POTASSIUM 
SODIUM 


Crystal Models 
Model predictions of volume contractions in transition-metal 
alloys and implications for laves phase formation-II, 10:16583 
(J;US) 
Laves Phases 
Model predictions of volume contractions in transition-metal 
alloys and implications for laves phase formation-II, 10:16583 
(J;US) 
Metallurgical Effects 
Model predictions of volume contractions in transition-metal 
alloys and implications for laves phase formation-II, 10:16583 
(J;US) 
ALKALINE EARTH METAL COMPOUNDS 
See also CALCIUM COMPOUNDS 
Catalytic Effects 
Mechanism of the catalytic gasification of coal char: a critical 
review, 10:15571 (J;US) 
ALKALINE EARTH METALS 


See also BERYLLIUM 
CALCIUM 
RADIUM 


Crystal Models 
Model predictions of volume contractions in transition-metal 
alloys and implications for laves phase formation-II, 10:16583 
(J;US) 
Laves Phases 
Model predictions of volume contractions in transition-metal 
alloys and implications for laves phase formation-II, 10:16583 
(J;US) 
Metallurgical Effects 
Model predictions of volume contractions in transition-metal 
alloys and implications for laves phase formation-II, 10:16583 
(J;US) 


See HYDROXIDES 
ALKANES 
See also BUTANE 
CYCLOALKANES 
DECANE 
DODECANE 
ETHANE 
HEPTANE 
HEXANE 
METHANE 
"ANE 
PROPANE 
Chemical Activation 
Activation of alkanes with organotransition metal complexes, 
10:16723 (J;US) 
Chemical Reactions 
Transition metal activation and functionalization of C-H bonds. 
Progress report, June 1, 1984-May 31, 1985, 10:16711 (R;US) 
Molecular Structure 
Distribution functions for very short n-alkane chains, 10:16614 
GUS) 
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ALKENES 
See also CYCLOALKENES 


PROPYLENE 
Chemical Preparation 
Activation of reducing agents, sodium hydride containing 
complex reducing ajents. 20. Pdc, a new, very selective 
heterogeneous hydrogenation catalyst, 10:16717 (J;US) 
NMR Spectra 
200 MHz 'H NMR spectral catalog of standards related to 
low-rank coal-derived materials, Supplement 1 (Spectra of 
125 compounds), 10:15576 (R;US) 


Organic redox transformations at chemically modified surfaces. 
Progress report, 1984-1985, 10:15906 (R;US) 
thesis 


Ablative, entrained-flow fast pyrolysis of biomass, 10:15850 
(RA;US) 
ALKINES 
See ALKYNES 
ALKYLATES 
See ALCOHOLS 


See also ACETYLENE 
Hydrogenation 
Activation of reducing agents, sodium hydride containing 
complex reducing ajents. 20. Pdc, a new, very selective 
heterogeneous hydrogenation catalyst, 10:16717 (J;US) 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-HT-9 
Corrosion 
Blanket comparison and selection study. Final report. Volume 
2, 10:17676 (R;US) 
lidification 


Rapid solidification of candidate ferritic steels, 10:16531 (R;US) 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOYS 
See also ALUMINIUM ALLOYS 
BERYLLIUM ALLOYS 
BORON ALLOYS 
CHROMIUM ALLOYS 
COPPER ALLOYS 
CORROSION RESISTANT ALLOYS 
GOLD ALLOYS 
HAFNIUM ALLOYS 
HEAT RESISTING ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 
LEAD ALLOYS 
LITHIUM ALLOYS 
MOLYBDENUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
REFRACTORY METALS 


VANADIUM ALLOYS 
YTTRIUM ALLOYS 
ZIRCONIUM ALLOYS 


Charpy Test 
Instrumented impact testing machine with reduced specimen 
oscillation effects, 10:16826 (R;FI) 
Crystal Field 
Trends in the electric quadrupole fields at dilute impurity sites 
in transition-metal-transition-metal alloys, 10:16566 (J;US) 
Deformation 
Summary of recent investigations of the mechanical properties 
of polycrystalline solids. Final report, 10:16532 (R;US) 
Hydrogen Embrittlement 
High-pressure hydrogen testing of single crystal superalloys for 
advanced rocket engine turbopump turbine blades, 10:16540 
(R;US) 
ities 
Trends in the electric quadrupole fields at dilute impurity sites 
in transition-metal-transition-metal alloys, 10:16566 (J;US) 


Magnetic Properties 
Influence of containerless undercooling and rapid solid-state 
quenching on the superconductive and i i 
of some clustering alloy systems, 10:16541 (R;US) 
Superconductivity 
Influence of containerless undercooling and rapid solid-state 
quenching on the superconductive and i i 
of some clustering alloy systems, 10:16541 (R;US) 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALPHA DOSIMETRY 


Dosimetric energy res; of CaSO:Dy thermoluminescence 


ponse 
dosimeters to alpha particles, 10:16889 (R;EG) 
ALPHA PARTICLES 
Emitted by nuclei. 
RBE 


Genotoxicity of alpha particles in human embryonic skin 
fibroblasts, 10:17151 (J;US) 
ALPHA REACTIONS 
Stripping 
Neutron yields from (alpha,n) reactions of importance to 
reactors. Final report, 10:17487 (R;US) 
ALPHA SPECTROSCOPY 
Research Programs 
Health, Safety, and Environment laboratories progress report, 
January-June 1984, 10:16926 (R;US) 
ALPHA-BEARING WASTES 
Containers 
Broad technical and professional nuclear assistance support - 
Work Order No. 1: Recommendations for proposed dunnage 
for the TRUPACT-I shipments of TRU waste. Volume I, 
10:16778 (R;US) 
Broad technical and professional nuclear assistance support - 
Work Order No. 1: Recommendations for proposed dunnage 
for the TRUPACT-I shipments of TRU waste. Volume II. 
Stress analysis, 10:16779 (R;US) 
Radioactive Waste Disposal 
Radioactive waste management at the Savannah River Plant: a 
technical review, 10:15763 (R;US) 
Radioactive Waste Management 
TRU Waste Management Program, 10:15772 (RA;US) 
Radioactivity 
TRU Waste Management Program, 10:15772 (RA;US) 
ALTERNATE FUELS 
See SYNTHETIC FUELS 
AL 
See ALUMINIUM OXIDES 
ALUMINIUM 
Biological Fouling 
Microbial specificity of metallic surfaces exposed to ambient 
seawater, 10:17185 (J;US) 
Equations of State 
Effect of material strength on the relationship between the 
principal Hugoniot and quasi-isentrope of beryllium and 
6061-T6 aluminum below 35 GPa, 10:16550 (J;US) 
Fine Structure 
Isoelectronic predictions for ground state ?P fine structures 
using the extended regular doublet law, 10:17382 (J;SE) 
Isentropic Processes 
Effect of material strength on the relationship between the 
principal Hugoniot and quasi-isentrope of beryllium and 
6061-T6 aluminum below 35 GPa, 10:16550 (J;US) 
Isoelectronic Atoms 
Isoelectronic predictions for ground state *P fine structures 
using the extended regular doublet law, 10:17382 (J;SE) 
Radiation Transport 
Coefficients for converting X-ray exposure to photon fluence 
and energy fluence. A determination of conversion 
coefficients..., 10:17118 (RA;SE) 
Strain Hardening 
Measurement of material properties to Mbar pressures using 
time-resolved shock wave techniques, 10:16546 (R;US) 
Stresses 
Effect of material strength on the relationship between the 
principal Hugoniot and quasi-isentrope of beryllium and 
6061-T6 aluminum below 35 GPa, 10:16550 (J;US) 





Yield Strength 


Strength 
Effect of material strength on the relationship between the 
principal Hugoniot and quasi-isentrope of beryllium and 
6061-T6 aluminum below 35 GPa, 10:16550 (J;US) 
ALUMINIUM 27 TARGET 
Antiproton Reactions 
Low energy antiproton nuclear absorption cross sections, 
10:17493 (J;US) 
Neutron Reactions 
Measurement of the ?”Al(n,2n) 7*Al reaction cross section for 
fusion reactor applications, 10:17498 (J;NL) 
Test of microscopic optical model potentials for neutron elastic 
scattering at 14.6 MeV over a wide mass range, 10:17490 
G;US) 


power measurements with 17-GeV/c protons at the 
AGS or inclusive proton spectra from proton-nucleus 
interactions at 17 GeV/c, 10:17492 (R;US) 
ALUMINIUM ALLOYS 
Corrosion 


Corrosion of FeCrAl, FeCrAlY, and FeCrAlHf alloys in high 
temperature HeH2O-HsS environments, 10:16573 (J;US) 


Method of enhancing selective isotope desorption from metals, 

10:17719 (P;US) 
Electronic Structure 

Electronic structure of Pu-rich Pu/sub x/Al/sub 1-x/ alloys, 
10:16556 (J;US) 

Experimental studies of the electronic structure of I-II and I- 
III intermetallic compounds. Progress report, June 15, 1984- 
February 14, 1985 (LiAl), 10:16536 (R;US) 


Hydrogen-enhanced fatigue crack growth in Ti-6242S, 
10:17737 (J;NL) 


Embrittlement 
Hydrogen-enhanced fatigue crack growth in Ti-6242S, 
10:17737 (J;NL) 
Oxidation 
Oxidation of nickel-aluminum and iron-aluminum alloys, 
10:16529 (R;US) 
Physical Radiation Effects 
Phase transformation of NizAls to NiAl. I. Ion irradiation 
induced, 10:16552 (J;US) 
Sulfidation 
Oxidation of nickel-aluminum and iron-aluminum alloys, 
10:16529 (R;US) 
Tensile Properties 
Effects of DOs transitions on the yield behavior of Fe-Al 
alloys, 10:16527 (R;US) 
Ww 


eldability 
Weldability of NisAl-type aluminide alloys, 10:16528 (R;US) 
ALUMINIUM CARBIDES 


Vaporization thermodynamics and enthalpy of formation of 
aluminum silicon carbide, 10:16600 (J;US) 


Molten salt catalysis. Selective bond cleavage reactions for 
some a,omega-diphenylalkanes in SbCls melts, 10:15572 
G;US) 

Reactivity of anthracene in liquid SbCls-AlCls-N-(1- 
Butyl)Pyridinium chlrodie mixtures, 10:15570 (J;US) 


Electrochemical properties of the solvent SbCls-AlCls-N-(1- 
Butyl)Pyridinium chloride and electrochemical and 
hemical 


studies of arene solutes, 10:16697 
G;US) 


of metal chloride complexes in aprotic systems, 
10:16700 (J;US) 
CO) 


IMPOUNDS 
See also ALUMINIUM CARBIDES 


Properties 
Standard enthalpy of formation of LaNis: the enthalpies of 
hydriding of LaNi/sub 5-x/Al/sub x/, 10:16702 (J;GB) 
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ALUMINIUM OXIDES 


Grain boundary and surface diffusion in oxide systems. Final 
report, September 1, 1978-November 30, 1984, 10:16592 
(R;US) 

Chemical Bonds 
Stimulated desorption from surfaces, 10:16695 (J;US) 
Structural Chemical Analysis 
Stimulated desorption from surfaces, 10:16695 (J;US) 
Surfaces 
Stimulated desorption from surfaces, 10:16695 (J;US) 
ALUMINIUM SILICATES 
See also EPIDOTES 
Chemical Composition 

Compositions and paragenesis of some hydrous Ca-Al silicates 

in the Onikobe geothermal system, Japan, 10:16006 (RA;US) 
Paragenesis 
Compositions and paragenesis of some hydrous Ca-Al silicates 
in the Onikobe geothermal system, Japan, 10:16006 (RA;US) 
ALUMINUM 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 
AMERICIUM 
Radioactive Waste Processing 
Ferrite treatment of actinide waste solutions: alternative 
methods of ferrite production for use in waste treatment, 
10:15778 (R;US) 
Separation Processes 
Aqueous recovery of plutonium from pyrochemical processing 
residues, 10:15749 (R;US) 
Solubility 
HS and E Application Technology branch progress report, 
July 1982-July 1983, 10:17013 (R;US) 
Solvent Extraction 
Extraction of trivalent lanthanides and actinides by a 
synergistic mixture of thenoyltrifluoroacetone and a linear 
polyether, 10:16662 (J;US) 
AMERICIUM 241 
Production 
Process chemistry of americium-241, 10:15747 (R;US) 
AMERICIUM CARBONATES 
Chemical Preparation 
Preparation, characterization and solubility product constant of 
AmOHCOs, 10:16681 (R;US) 
Solubility 
Preparation, characterization and solubility product constant of 
AmOHCOs, 10:16681 (R;US) 
X-Ray Diffraction 
Preparation, characterization and solubility product constant of 
AmOHCOs, 10:16681 (R;US) 
AMERICIUM ISOTOPES 
See also AMERICIUM 241 
Radioecological Concentration 
Transuranic chemical species in groundwater. Final report, 
10:15775 (R;US) 
AMES TEST 
See MUTAGEN SCREENING 
AMIDES 
See also ACETAMIDE 
Adsorption 
Association of chlorophyll with amides on plasticized 
polyethylene particles. II. The isomeric n- 
pyridylmyristamides, 10:17095 (J;JP) 
Biological Effects 
Effects of 3-aminobenzamide on DNA synthesis and cell cycle 
progression in Chinese hamster ovary cells, 10:17208 (J;US) 


See also ANILINE 


Amine distributions and average base strengths of amine 
mixtures from SRC-I (Solvent Refined Coal) samples. Final 
report, 10:15563 (R;US) 
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AMINO ACIDS 
Organic acids containing both a basic amino group and an acidic 
carboxyl group. 
See also DTPA 

EDTA 
HEDTA 
HYDROXYPROLINE 
PROLINE 


Biological Effects 
Food recognition by Chaetopterus variopedatus (Renier): 
synergy of mechanical and chemical stimulation, 10:17223 
(J;US) 
Concentration 
Diel production and microheterotrophic utilization of dissolved 
free amino acids in waters off southern California, 10:17044 
(J;US) 
Liquid Column Chromatography 
Liquid chromatography in open tubes, 10:16663 (J;US) 
AMINO ALCOHOLS 


See ALCOHOLS 
AMINES 


AMINO SUGARS 


See ANILINE 
AMINOGLYCIDES 


See AMINES 
SACCHARIDES 


AMINOHYPOXANTHINE 
See GUANINE 
AMMONIA 
Crystal Structure 
Structure of NDs solids I and II at high pressure by neutron 
diffraction, 10:16689 (J;US) 
AMMONIUM HYDROXIDES 
Chemical Reactions 
Scrubbing research related to acid-gas removal from oil shale 
retort gas streams. Final report, 10:15727 (RA;US) 
AMPLIFIERS 


Amplification by the phase-| mechanism in a four- 
junction SQUID, 10:16793 (J;US) 
Simulation 
Amplification by the phase-l mechanism in a four- 
junction SQUID, 10:16793 (J;US) 
SQUID Devices 
Amplification by the phase-locking mechanism in a four- 
junction SQUID, 10:16793 (J;US) 
ANADROMOUS FISHES 
See also SALMON 
Ecology 
Species profiles: life histories and environmental requirements 
of coastal fishes and invertebrates (South Atlantic) - Atlantic 
sturgeon, 10:17042 (R;US) 
Habitat 
Clear and granite creeks andromous fish habitat improvement: 
annual report, 1983, 10:17066 (RA;US) 
ANAEROBIC DIGESTION 
Simulators 
Dynamic simulation model for anaerobic digestion of cellulose, 
10:15761 (R;US) 
ANEMOMETERS 
Coincidence Methods 
Dual beam translator for use in Laser Doppler anemometry, 
10:16820 (P;US) 
Laser Radiation 
Dual beam translator for use in Laser Doppler anemometry, 
10:16820 (P;US) 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANHYDRITE 
Density 
Laboratory testing on rock core samples from Zeeck No. 1 
(PD-7) well, Palo Duro Basin, Texas: unanalyzed data, 
10:17254 (R;US) 


ANTIBODIES 
Photochemistry 


Laboratory testing on rock core samples from Zeeck No. 1 
(PD-7) well, Palo Duro Basin, Texas: unanalyzed data, 
10:17254 (R;US) 


Constitutive parameters for salt and nonsalt rocks from the 
Detten, G. Friemel, and Zeeck wells in the Palo Duro Basin, 
Texas, 10:17252 (R;US) 


Constitutive parameters for salt and nonsalt rocks from the 
Detten, G. Friemel, and Zeeck wells in the Palo Duro Basin, 
Texas, 10:17252 (R;US) 

Tensile Properties 

Laboratory testing on rock core samples from Zeeck No. 1 
(PD-7) well, Palo Duro Basin, Texas: unanalyzed data, 
10:17254 (R;US) 


Chemical Reactions 
Reactions with aromatic compounds of recoiling bromine 
atoms formed from the Kr — ™ "Br transformations. 
Liquid-phase reactions, 10:16759 (J;US) 
CELLS 


Transfection of the DNA polymerase-a gene, 10:17181 (J;US) 
Morphological Changes 
Plasma membrane reorganization induced by tumor promoters 
in an epithelial cell line, 10:17193 (J;US) 
ANIONS 
See also HYDROGEN IONS 1 MINUS 
Chemical Reactions 


igh-temperature determination of the rate coefficient for the 
reaction Hz + CN —- H + HCN, 10:16706 (J;US) 


ANL 
Tandem Electrostatic Accelerators 
Current research using the ANL High V: Electron 
Microscope-Tandem Accelerator Facility, 10:16873 (R;US) 
ANNELIDS 
Behavior 
Food recognition by Chaetopterus variopedatus (Renier): 
synergy of mechanical and chemical stimulation, 10:17223 
G;US) 


Electronic modulated beam-steerable silicon waveguide array 
antenna, 10:16843 (J;US) 


Performance of an array of vertical di over an 


ground system, 10:16841 (J;US) 
ANTHRACENE 


i ydrobenzenes, 1, 
dihydronaphthalenes, and 9, oaipuaemantin t 10:16721 
(J;US) 


Electrochemical properties of the solvent SbCls-AlCls-N-(1- 
Butyl)Pyridinium chloride and electrochemical and 
spectroelectrochemical studies of arene solutes, 10:16697 
GUS) 


Reactivity of anthracene in liquid SbCls-AICI,-N-(1- 
Butyl)Pyridinium chirodie mixtures, 10:15570 (J;US) 
lolecular Structure 


Structure and conformation of dihydro aromatic ee x 
Cis- and trans-disubstituted 1,4-dihydrobenzenes, 1,4- 
dihydronaphthalenes, and 9,10-dihydroanthracenes, 10:16721 
(J;US) 

ANTHRAQUINONES 


Photochemistry 
Photochemistry of 9,10-anthraquinone-2-sulfonate in solution. 
Part 2. Effects of inorganic anions: quenching vs. radical 
formation at moderate and high anion concentrations, 
10:16744 (J;US) 
ANTIBODIES 
See also MONOCLONAL ANTIBODIES 





ANTIBODIES 
Biosynthesis 


Biosynthesis 
Antibodies to benzo(a)pyrene and their use in immunoassays, 
10:17078 (R;US) 
ANTIFERROMAGNETIC MATERIALS 
Magnetic 
ive critical behavior of random-fields systems, 


10:17550 (J;US) 
Energy 


Mean-field simulation of field-induced domains and h 
behavior in dilute Ising antiferromagnets, 10:16567 (J;US) 
ANTIMONY CHLORIDES 
Effects 
Molten salt catalysis. Selective bond cleavage reactions for 
some a,omega-diphenylalkanes in SbCl; melts, 10:15572 
G;US) 
Reactivity of anthracene in liquid SbCls-AlCls-N-(1- 
Butyl)Pyridinium chirodie mixtures, 10:15570 (J;US) 
Electrochemistry 
Electrochemical properties of the solvent SbCls-AlCls-N-(1- 
Butyl)Pyridinium chloride and electrochemical and 
ical studies of arene solutes, 10:16697 
G;US) 
ELECTRON INTERACTIONS 
Neutral-Current Interactions 
Measurement of the ratio of cross sections for neutrino and 
antineutrino scattering from electrons, 10:17409 (J;US) 
ANTIOXIDANTS 
Biological Effects 
Potentiation of butylated hydroxytoluene-induced acute lung 
damage by oxygen: cell kinetics and collagen, 10:17217 


Low energy antiproton nuclear absorption cross sections, 
10:17493 (J;US) 
Knock-Out Reactions 
Antiprotonic atomic energy levels via the (anti p,p) reaction, 
10:17496 (J;NL) 
INIC ATOMS 
See HADRONIC ATOMS 
ANTIPROTONS 
Energy Losses 
: Energy losses of positive and negative high-energy channeled 
particles, 10:17542 (J;US) 
ANTIREFLECTION COATINGS 
Fabrication 
Laser damage studies of polymer oxide coated silica optics at 
350 nm, 10:16629 (J;US) 
ANTRIM SHALES 
See BLACK SHALES 
ANTS 
Behavior 
Colony density and activity times of the ant Camponotus 
semitestaceus (hymenoptera:formicidae) in a shrub steppe 
community, 10:17017 (J;US) 
Population Density 
Colony density and activity times of the ant Camponotus 
semitestaceus (hymenoptera:formicidae) in a shrub steppe 
community, 10:17017 (J;US) 
APARTMENT BUILDINGS 
Energy Consumption 
State-of-the-art review of services provided to owners of multi- 
unit residential buildings, 10:16444 (R;CA) 
Maintenance 
State-of-the-art review of services provided to owners of multi- 
unit residential buildings, 10:16444 (R;CA) 
APPALACHIA 
The mountainous region, including valleys and plateaus extending 
through the eastern USA from New England to Georgia and 
Alabama. 
Sandstones 
Oriskany Sandstone: 


regional igraphic relationships and 
production trends, 10:17238 (R;US) 
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Energy Efficiency Standards 
Analysis of federal appliance energy efficiency standards, 
10:16439 (R;US) 
APPROPRIATE TECHNOLOGY 
Technology Transfer 
People to people technology transfer in the Appalachian 
region project. Final progress report, 10:16355 (R;US) 
AQUACULTURE 
Heat Pumps 
Shellfish mariculture facility which employs passive solar 
heating and heat pump systems. Performance and cost 
analysis study. Final report, 10:15980 (R;US) 
Passive Solar Heating Systems 
Shellfish mariculture facility which employs passive solar 
heating and heat pump systems. Performance and cost 
analysis study. Final report, 10:15980 (R;US) 
Solar Water Heating 
Solar/subambient heating system, Part I. Final report, 10:15979 
(R;US) 
AQUATIC ECOSYSTEMS 
See also WETLANDS 
Microcosms 
Cadmium inhibition of leaf decomposition in an aquatic 
microcosm, 10:17227 (J;GB) 
Radionuclide Migration 
Annual report of ecological research at the Savannah River 
Ecology Laboratory, 10:17056 (R;US) 
AQUEOUS HUMOR 
See EYES 
AQUICULTURE 
See AQUACULTURE 
ARCTIC OCEAN 
Bai 
Geological framework and hydrocarbon potential of basins in 
the Nothern Seas, 10:15660 (R;NO) 
Sedimentary Basins 
Geological framework and hydrocarbon potential of basins in 
the Nothern Seas, 10:15660 (R;NO) 
ARCTIC REGIONS 
Geologic Formations 
Arctic West and North of Svalbard, 10:17242 (RA;NO) 
Geologic History 
Evolution of sedimentary basins in the Circum-Arctic, 10:15661 
(RA;NO) 
Geological framework and hydrocarbon potential of basins in 
the Nothern Seas, 10:15660 (R;NO) 
Natural Gas Deposits 
Geological framework and hydrocarbon potential of basins in 
the Nothern Seas, 10:15660 (R;NO) 
Petroleum Deposits 
Geological framework and hydrocarbon potential of basins in 
the Nothern Seas, 10:15660 (R;NO) 
Petroleum Geology 
Evolution of sedimentary basins in the Circum-Arctic, 10:15661 
(RA;NO) 
Geological framework and hydrocarbon potential of basins in 
the Nothern Seas, 10:15660 (R;NO) 
Seismic Surveys 
Arctic West and North of Svalbard, 10:17242 (RA;NO) 
Geological framework and hydrocarbon potential of basins in 
the Nothern Seas, 10:15660 (R;NO) 
Stratigraphy 
Evolution of sedimentary basins in the Circum-Arctic, 10:15661 
(RA;NO) 
Tectonics 
Evolution of sedimentary basins in the Circum-Arctic, 10:15661 
(RA;NO) 
ARGON 
Ton-Atom Collisions 
Projectile-charge-state dependence of K-x-ray production, 
10:17359 (J;US) 
ARGON 40 REACTIONS 
Particle Production 
Pion source parameters in heavy ion collisions, 10:17489 
(R;US) 
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ARGON IONS 
Isoelectronic Atoms 
Electric-dipole, quadrupole, and magnetic-dipole 
susceptibilities and shielding factors for closed-shell ions of 
the He, Ne, Ar, Ni (Cu+), Kr, Pb, and Xe isoelectronic 
sequences, 10:17380 (J;US) 
Magnetic Susceptibility 
Electric-dipole, quadrupole, and magnetic-dipole 
susceptibilities and shielding factors for closed-shell ions of 
the He, Ne, Ar, Ni (Cu+), Kr, Pb, and Xe isoelectronic 
sequences, 10:17380 (J;US) 


Polarizability 
Electric-dipole, quadrupole, and magnetic-dipole 
susceptibilities and shielding factors for closed-shell ions of 
the He, Ne, Ar, Ni (Cu+), Kr, Pb, and Xe isoelectronic 
sequences, 10:17380 (J:US) 
ARGONNE NATIONAL LABORATORY 
See ANL 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 


See also ANILINE 
BENZENE 
BIPHENYL 
CONDENSED AROMATICS 
DDT 
HALOGENATED AROMATIC HYDROCARBONS 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
TETRALIN 


TOLAN 
Chemical Reactions 
Reactions with aromatic compounds of recoiling bromine 
atoms formed from the ” Kr — 7 "Br transformations. 
Liquid-phase reactions, 10:16759 (J;US) 
Transition metal activation and functionalization of C-H bonds. 
Progress report, June 1, 1984-May 31, 1985, 10:16711 (R;US) 
Crystal Structure 
Structure of p-(p-nitroanilino)pheny! isothiocyanate, 
CisHgN30.S, 10:16726 (J;DK) 
ition 
Molten salt catalysis. Selective bond cleavage reactions for 
some a,omega-diphenylalkanes in SbCls melts, 10:15572 
(J;US) 
Electron Transfer 
Laser photolysis studies on the rate constants of electron- 
transfer reactions of aromatic molecules in solution, 10:16745 
(J;US) 
Molecular Structure 
Structure of p-(p-nitroanilino)pheny! isothiocyanate, 
CisHaNsO2S, 10:16726 (J;DK) 


Phosphorescence 
Hydrogen bond breaking by oxygen and nitrogen, 10:16728 
(J;US) 
ARRAY PROCESSORS 
Distributed Data Processing 
The effect of queueing disciplines on response times in 
distributed systems, 10:17773 (BA;US) 
Mathematical Models 
On modeling performance degradation due to data movement 
in vector machines, 10:17776 (BA;US) 
Parallel Processing 
Adapting scientific programs to the MIDAS multiprocessor 
system, 10:17778 (BA;US) 
Optimal parallel generation of a computation tree form, 
10:17775 (BA;US) 
Techniques for solving block tridiagonal systems on 
reconfigurable array computers, 10:17772 (J;US) 
The effect of queueing disciplines on response times in 
distributed systems, 10:17773 (BA;US) 
The operation and utilization of the MIDAS multiprocessor 
architecture, 10:17777 (BA;US) 
Performance 
On modeling performance degradation due to data movement 
in vector machines, 10:17776 (BA;US) 
Vector Processing 
On modeling performance degradation due to data movement 
in vector machines, 10:17776 (BA;US) 


ARSENIC FLUORIDES 
Chemical Reactions 


EPR study of acceptor doped p-terphenyl crystals: The 
oriented radical cation precursor for a conducting polymer, 
10:16712 (J;US) 

ARSENIC OXIDES 
Effects 
Effect of SO2 on light modulation of plant metabolism. 
Progress report, 10:17081 (R;US) 
ARTHROPODS 
See also INSECTS 
Population Dynamics 

Comparison of soil surface arthropod populations in 
conventional tillage, no-tillage and old field systems, 
10:17020 (J;NL) 

ARTIFICIAL INTELLIGENCE 
Gating Circuits 

Minimal cut-set methodology for artificial intelligence 

applications, 10:16834 (R;US) 
Logic Circuits 
Minimal cut-set methodology for artificial intelligence 
applications, 10:16834 (R;US) 
ARYL RADICALS 
See also BENZYL RADICALS 
Formation Heat 

Aliphatic C-H bond scission processes in diphenylmethane and 
2-benzyl- and 4-benzylpyridine. The heat of formation of the 
diphenylmethyl and a-phenylethyl radical in the gas phase, 
10:16720 (J;US) 

ASH CONTENT 
Measuring Methods 

On line analysis of coal for calorific value, moisture content 

and ash content, 10:15579 (R;AU) 
ASHES 
See also FLY ASH 


Determination of absorptivity of ash deposits and boiler heat 
transfer modelling, 10:15580 (R;AU) 
Radiant Heat Transfer 
Determination of absorptivity of ash deposits and boiler heat 
transfer modelling, 10:15580 (R;AU) 
ASPENS 


Acid Hydrolysis 
High-temperature acid hydrolysis of cellulose for alcohol fuel 
production, 10:15859 (RA;US) 
ASTATINE 
Fine Structure 
Isoelectronic predictions for ground state *P fine structures 
using the extended regular doublet law, 10:17382 (J;SE) 
Isoelectronic Atoms 
Isoelectronic predictions for ground state *P fine structures 
using the extended regular doublet law, 10:17382 (J;SE) 
ASTROPHYSICS 
Plasma 
Research in particles and fields, 10:17284 (R;US) 
Relativistic Plasma 
Physics of nonmagnetic relativistic thermal plasmas, 10:17285 
(R;US) 
ASYMPTOTIC SOLUTIONS 
Newton Method 
Three-dimensional inverse scattering: High-frequency analysis 
of Newton's Marchenko equation, 10:17479 (J;US) 
ATLANTIC OCEAN 


See also NEW YORK BIGHT 
NORTH SEA 


Sea Bed 
RRS discovery cruise 144, 22 January-20 February 1984. 
Geology and geophysics of an area east of the Great Meteor 
Seamount, 10:15774 (R;GB) 
ATMOSPHERIC EXPLOSIONS 
Pressure Measurement 
Pressure transducer used for measuring close-in shock waves 
of nuclear explosions in the atmosphere, 10:16962 (TG;US) 
Shock Waves 
Pressure transducer used for measuring close-in shock waves 
of nuclear explosions in the atmosphere, 10:16962 (TG;US) 





Atomic beam system for laboratory simulation of upper 
atmosphere oxygen atom impact on STS surfaces, 10:17343 
(R;US) 

Uses 


Low Earth orbit molecular beam space simulation facility, 
10:17342 (R;US) 


See EXPLOSIONS 
ATOMIC FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
ATOMIC IONS 
Coordinate the above descriptor with a descriptor for the 


a appropriate specific ion. 


Transitions 
Energy-level scheme and transition probabilities of P-like ions, 
10:17377 (J;US) 
E2-Transitions 
-level scheme and transition probabilities of P-like ions, 
10:17377 (J;US) 
Electron-Ion Collisions 
Collision strengths and line for fine-structure 
transitions between the 21/sub a/21/sub b/ configurations 
and the 21/sub a/31'/sub b/ configurations in Be-like ions, 
10:17378 (J;US) 
Energy Levels 
-level scheme and transition probabilities of P-like ions, 
10:17377 (J;US) 
M1-Transitions 
-level scheme and transition probabilities of P-like ions, 
10:17377 (J;US) 
ATOMIC PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 
Polarized Beams 
Atomic and molecular sciences. Final report, April 1, 1976- 
March 31, 1984, 10:17333 (R;US) 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMICS INTERNATIONAL MOLTEN SALT PROCESS 
See MOLTEN SALT COAL GASIFICATION PROCESS 
ATOM-MOLECULE COLLISIONS 
Dissociation 
Energy sudden dissociative collisions: Structure and 
applications of factorization relations, 10:17353 (J;US) 
Energy Transfer 
Energy sudden dissociative collisions: Structure and 
applications of factorization relations, 10:17353 (J;US) 
ATOMS 
See also HADRONIC ATOMS 


Energy 
Residual limitations of tt ical ic-el bindi 
energies, 10:17360 (J;US) 
Excitation 


Te ee annientes 
for a model of a two-level atom in‘ 
continuous spectrum of radiation, 10:17431 oan Us) 
Structure 


Hyperspherical coordinate theory of two electron atomic 
processes. Progress report, 1 August 1982-31 July 1985, 
10:17336 (R;US) 

Semiempirical studies of atomic structure. Progress report, 1 

July 1984-1 January 1985, 10:17335 (R;US) 

Strengths 


Oscillator 
Local-plasma approximation to the oscillator 
spectrum: how good is it and why?, 10:17383 (J;GB) 
Photon-Atom Collisions 
Exact calculation of the lineshape and the scattering operator 
for a model of a two-level atom interacting with a 
continuous spectrum of radiation, 10:17431 (J;US) 
AUDITORY ORGANS 
Acoustics 
Quantum noise and the threshold of hearing, 10:17133 (J;US) 
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Sensitivity 
Quantum noise and the threshold of hearing, 10:17133 (J;US) 


AURORAE 


Occurrences of Stable Auroral Red (SAR) arcs: an update, 
10:17325 (R;US) 
AUSTENITIC STEELS 
Prior to February, 1978 STEELS and AUSTENITE were used to 
index this concept. 
Corrosion 
Blanket comparison and selection study. Final report. Volume 
2, 10:17676 (R;US) 
A 
Coal Deposits 
Standardization of bore core distributions for use in coal mine 
geology, 10:15601 (R;AU) 
Utilisation of Wakefield coal for power generation, 10:16074 


(R;AU) 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
STANDARDS 
AUTOMOBILES 
Advertising 


Automotive advertising copy test. Final report, 10:16504 
(R;US) 


Benzene emissions from passenger cars, 10:16979 (R;NL) 
Energy Conservation 
Dollars and sense of conservation, 10:16456 (J;US) 
Technology assessment of productive conservation in urban 
transportation, 10:16464 (R;US) 
Exhaust Gases 
Benzene emissions from passenger cars, 10:16979 (R;NL) 
Fuel Consumption 
Automotive advertising copy test. Final report, 10:16504 
(R;US) 
Gas Turbine Engines 
Advanced Gas Turbine (AGT) technology development. 
Eighth semiannual progress report, July-December 1983, 
10:16502 (R;US) 
AUTOMOTIVE FUELS 
Storage 
Low pressure storage of methane on interlayered clays for 
potential vehicular applications (Comparison with activated 
carbon), 10:16515 (R;US) 
AVENA 
See OATS 
AZO COMPOUNDS 
Mutagen Screening 
Mutagenic metabolite synthesized by Salmonella typhimurium 
grown in the presence of azide is azidoalanine, 10:17219 
G;NL) 


Mutagenic metabolite synthesized by Salmonella typhimurium 
grown in the presence of azide is azidoalanine, 10:17219 
(;NL) 

AZOLES 


Photochemical transformations of 1-pyrazolyl-cis-1,2- 
dibenzoylalkenes: a laser flash photolysis investigation, 
10:16741 (J;US) 


B MESONS 
Lifetime 
Lifetimes of heavy flavors, 10:17406 (R;US) 


[Investigation into the photoproduction of charmed particles]. 
Appendix A through G, 10:16876 (R;US) 
Weak Particle Decay 
[Investigation into the photoproduction of charmed particles]. 
Appendix A through G, 10:16876 (R;US) 
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Lifetimes of heavy flavors, 10:17406 (R;US) 
B-1235 RESONANCES 


Decay 
Upper limit on flavor-changing neutral-current decays on the b 
quark, 10:17418 (J;US) 
BACA GEOTHERMAL FIELD 
Geochemistry 
Isotope geochemistry of Sulphur Springs, an acid-sulfate 
system in Valles Caldera, New Mexico, 10:16014 (BA;NZ) 
BACILLUS SUBTILIS 
DNA Repair 
Genetic characterization of the inducible SOS-like system of 
Bacillus subtilis, 10:17121 (J;US) 
Mutations 
Genetic characterization of the inducible SOS-like system of 
Bacillus subtilis, 10:17121 (J;US) 
BACON 
See MEAT 
BACTERIA 


See also ACTINOMYCES 
CLOSTRIDIUM 
LEGIONELLA PNEUMOPHILA 
METHANOGENIC BACTERIA 
STREPTOCOCCUS 


Growth 
Theory on extreme thermophilic anaerobes growing over 
temperature of 40°C or more. Progress report, July 
1984-January 1985, 10:17163 (R;US) 
Population Density 
Quality of water and time-of-travel in Bakers Creek near 
Clinton, Mississippi, 10:16998 (R;US) 
Productivity 
Diel production and microheterotrophic utilization of dissolved 
free amino acids in waters off southern California, 10:17044 
(J;US) 


Specificity 
Microbial specificity of metallic surfaces exposed to ambient 
seawater, 10:17185 (J;US) 
BALLOONING INSTABILITY 


Finite Larmor radius and wall effects on the M = 1 ballooning 
mode at arbitrary beta in axisymmetric tandem mirrors, 
10:17610 (J;US) 

BANKS 
See COMMERCIAL BUILDINGS 
BARITE 
Thermoluminescence 

Trapping parameters of naturally occurring thermoluminescent 

materials, 10:16619 (R;EG) 
BARIUM 138 
Excited States 

g-Factor measurements on excited states in the N=82 isotones, 

10:17505 (R;US) 
Gyromagnetic Ratio 

g factor of 4,* states in the N = 82 isotones **Xe and ™**Ba, 

10:17511 (J;US) 
BARIUM CARBONATES 
Effects 

Catalyzed gasification of coal: isotope and XPS studies, 

November 16, 1984-February 15, 1985, 10:15547 (R;US) 
BARIUM FLUORIDES 
Radiation Effects 
Nuclear-radiation-induced absorption in optical materials, 
10:16625 (R;US) 
BARSTOW SOLAR PILOT PLANT 
10-MW solar central receiver pilot plant at Barstow, California. 
Thermal Energy Storage 

10 MWe Solar Thermal Central Receiver Pilot Plant Mode 6: 
storage discharging performance test procedure 1160, 
10:15970 (R;US) 

10 MWe Solar Thermal Central Receiver Pilot Piant: thermal 
storage system test 1040. Part A. Bed conditioning 
procedure. Part B. Controls test procedure, 10:15971 (R;US) 

Turbines 

10 MWe Solar Thermal Central Receiver Pilot Plant Mode 1: 
turbine direct acceptance test procedure 1110, 10:15972 
(R;US) 


BEEF 
Nonlinear Problems 


BARTLESVILLE ENERGY TECHNOLOGY CENTER 
Historical Aspects 
BETC - birthplace of petroleum technology, 10:15658 (J;US) 
BARYON SPECTROSCOPY 
Harmonic Oscillator Models 
Quantum relativistic oscillator. I. Modifying the Hamiltonian 
formalism of the relativistic string, 10:17314 (R;US) 
BARYONS 
See also NUCLEONS 
Bag Model 
Relation between the spin and the size of a skyrmion, 10:17455 
(J;US) 
Eigenstates 
Centrifugal effects in Skyrmeons, 10:17423 (R;US) 
Particle Models 
Centrifugal effects in Skyrmeons, 10:17423 (R;US) 
BASALT 
Blast Effects 
Analysis of cross-hole seismic measurements in columnar- 
jointed basalt, 10:17256 (R;US) 
Hydraulic Conductivity 
Effects of drilling fluid invasion on hydraulic characterization 
of low permeability basalt horizons: a field evaluation, 
10:17258 (R;US) 
P 
Comparison of under-pressure and over-pressure pulse tests 
conducted in low-permeability basalt horizons at the 
Hanford Site, Washington State, 10:17257 (R;US) 
Pressure Measurement 
Comparison of under-pressure and over-pressure pulse tests 
conducted in low-permeability basalt horizons at the 
Hanford Site, Washington State, 10:17257 (R;US) 
Sorptive Properties 
Sorption-capacity limited retardation of radionuclides transport 
in water-saturated packing materials, 10:15760 (R;US) 
BASES 
Proton Reactions 
Theoretical characterization of proton-induced spectral shifts 
in Schiff base porphyrins, 10:16722 (J;US) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY CHARGERS 
Monitors 
Performance characteristics of a battery charger and state-of- 
charge indicator, 10:16512 (R;US) 
Performance Testing 
Test and evaluation of the Hoppecke Model E240 G 144/16 
electric vehicle battery charger, 10:16514 (R;US) 
Reliability 
In-Plant Reliability Data base for nuclear plant components. 
Interim report: diesel generators, batteries, chargers and 
inverters, 10:16290 (R;US) 
BEAM EMITTANCE 
Energy Dependence 
Energy dependence of the emittance of damping ring beams, 
10:16866 (R;US) 
BEAM MONITORS 
Display Devices 
Ion beam profile monitor, 10:16871 (J;US) 
BEAM PERVEANCE 
See BEAM EMITTANCE 
BEAM TRANSPORT 
Computer Codes 
Documentation for TRACE: an interactive beam-transport 
code, 10:16862 (R;US) 
BEAM-BEAM INTERACTIONS 
Nonlinear Problems 
Weak instabilities in many-dimensional Hamiltonian systems, 
10:17563 (J;US) 
BEAMS (STRUCTURAL) 
See STRUCTURAL BEAMS 
BEEF 
See MEAT 





BELGIUM 
Natural Gas 
Continental natural gas market. Facts and prospects, 10:15706 
(RA;NO) 
BENZANTHRACENE 


Effects 
Aryl hydrocarbon hydroxlyase induction by 
benzofajanthracene: regulatory gene localized to the distal 
portion of mouse chromosome 17 (Mus musculus molossinus, 
M.m. castaneus), 10:17190 (J;US) 


Absorption Spectroscopy 
Selection of atomic emission lines for tunable atomic lines 
molecular spectrometry of benzene, 10:16667 (J;US) 
Beam Transport 
Electron-beam guiding and phase-mix damping by a laser- 
ionized channel, 10:17711 (J;US) 
Chemical Reactions 
Reactions with aromatic compounds of recoiling bromine 
atoms formed from the 7° 77Kr — 7° "Br transformations. 
Liquid-phase reactions, 10:16759 (J;US) 
Conformational Changes 
Structure and conformation of dihydro aromatic compounds. 3. 
Cis- and trans-disubstituted 1,4-dihydrobenzenes, 1,4- 
dihydronaphthalenes, and 9,10-dihydroanthracenes, 10:16721 
G;US) 


Benzene emissions from passenger cars, 10:16979 (R;NL) 
Genetic Effects 

ic findings in persons living near the Love Canal, 

10:17192 (J;US) 

Structure 


Structure and conformation of dihydro aromatic compounds. 3. 
Cis- and trans-disubstituted 1,4-dihydrobenzenes, 1,4- 
dihydronaphthalenes, and 9,10-dihydroanthracenes, 10:16721 
G;US) 


Worker potential at coal conversion facilities, 
10:15651 (R;US) 
Production 
Flash pyrolysis of biomass with reactive and non-reactive 
gases, 10:15849 (RA;US) 
Technical and economic assessment of emerging biomass 
thermochemical conversion technologies, 10:15853 (RA;US) 


Benzene pyrolysis and soot formation at high temperatures, 
10:16769 (;NL) 
Products 


Mass spectrometric study of the high temperature chemistry of 
benzene, 10:16767 (J;US) 
Extraction 


of limiting benzene content of motor gasoline, 
10:16980 (R;NL) 


Ablative, entrained-flow fast pyrolysis of biomass, 10:15850 
(RA;US) 
Fundamental pyrolysis studies, 10:15851 (RA;US) 
BENZOFURANS 
Chlorinated dibenzo-p-dioxins and furans in incineration of 
municipal solid waste, 10:16977 (RA;US) 
BENZOIC ACID 


Studies of molecular adsorbates at interfaces by optical second- 
harmonic generation, 10:16670 (J;CH) 
Optical Properties 
Studies of molecular adsorbates at interfaces by optical second- 
harmonic generation, 10:16670 (J;CH) 
BENZOPYRENE 
Antibodies 
Antibodies to benzo(a)pyrene and their use in immunoassays, 
10:17078 (R;US) 


Carcinogenesis, metabolism and DNA-binding studies of 
complex organic mixtures, 10:17178 (R;US) 

Enhancement of lung tumor formation in mice by dietary 
butylated hydroxytoluene: dose-time relationships and cell 
kinetics, 10:17201 (J;US) 
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Metabolism 
Carcinogenesis, metabolism and DNA-binding studies of 
complex organic mixtures, 10:17178 (R;US) 
Comparative metabolism and macromolecular binding of 
benzo[a]pyrene in explant cultures of human bladder, skin, 
bronchus and esophagus from eight individuals, 10:17214 
G;IE) 
Toxicity 
Effects of cell-culture density on cell inactivation by 
benzo[a]pyrene-4,5-oxide, 10:17215 (J;NL) 
BENZOPYRROLES 
See INDOLES 
BENZYL RADICALS 
Dehalogenation 
Steric effects on rates of dehalogenation of anion radicals 
derived from substituted nitrobenzyl halides, 10:16753 (J;US) 
BERKELEY BEVALAC 
See BEVALAC 
BERKELEY SUPERHILAC 
See SUPERHILAC 
BERKELIUM 
Crystal Structure 
X-ray diffraction of berkelium metal under pressure to 57 GPa, 
10:16585 (J;CH) 
Electronic Structure 
X-ray diffraction of berkelium metal under pressure to 57 GPa, 
10:16585 (J;CH) 
Solvent Extraction 
Extraction of trivalent lanthanides and actinides by a 
synergistic mixture of thenoyltrifluoroacetone and a linear 
polyether, 10:16662 (J;US) 
BERMS 
See EARTH BERMS 
BERYLLIUM 
Electronic Structure 
Low-lying 'D states of Be I, 10:17370 (J;US) 
Emission Spectroscopy 
Determination of trace elements in urine using inductively 
coupled plasma spectroscopy with a poly(dithiocarbamate) 
chelating resin, 10:16672 (J;GB) 
Equations of State 
Effect of material strength on the relationship between the 
principal Hugoniot and quasi-isentrope of beryllium and 
6061-T6 aluminum below 35 GPa, 10:16550 (J;US) 
Fabrication 
Technical issues for beryllium use in fusion blanket 
applications, 10:17702 (R;US) 
Isentropic Processes 
Effect of material strength on the relationship between the 
principal Hugoniot and quasi-isentrope of beryllium and 
6061-T6 aluminum below 35 GPa, 10:16550 (J;US) 
Physical Radiation Effects 
Technical issues for beryllium use in fusion blanket 
applications, 10:17702 (R;US) 
Radioactivation 
Technical issues for beryllium use in fusion blanket 
applications, 10:17702 (R;US) 
Rydberg States 
Low-lying 1D states of Be I, 10:17370 (J;US) 
Sorptive Properties 
Retention and thermal release of deuterium implanted in 
beryllium, 10:17739 (J;NL) 
Spectral Shift 
Isotope shifts of some ultraviolet transitions of first row 
elements, 10:17373 (J;US) 
Stresses 
Effect of material strength on the relationship between the 
principal Hugoniot and quasi-isentrope of beryllium and 
6061-T6 aluminum below 35 GPa, 10:16550 (J;US) 
Yield Strength 
Effect of material strength on the relationship between the 
principal Hugoniot and quasi-isentrope of beryllium and 
6061-T6 aluminum below 35 GPa, 10:16550 (J;US) 





BERYLLIUM 9 
Hypernuclei 
Spin dependence of the AN effective interaction, 10:17434 
(J;US) 
BERYLLIUM 9 TARGET 
Neutron Reactions 
Test of microscopic optical model potentials for neutron elastic 
scattering at 14.6 MeV over a wide mass range, 10:17490 
(J;US) 


ALLOYS 
Specific Heat 
Phase transition in the superconducting state of U/sub 1- 
x/Th/sub x/Beis (x = 0—0.06), 10:16558 (J;US) 
vity 


Phase transition in the superconducting state of U/sub 1- 
x/Th/sub x/Beis (x = 0—0.06), 10:16558 (J;US) 
BERYLLIUM IONS 
Electron-Ion Collisions 
Electron collisions with positive ions. Progress report, April 1, 
1984-March 31, 1985, 10:17337 (R;US) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA DECAY RADIOISOTOPES 
Nuclear Magnetic Moments 
Use of exotic nuclear beams for nuclear structure studies, 
10:17507 (R;US) 
BEVALAC 
Heavy Ion Spectrometers 
HISS spectrometer, 10:16881 (R;US) 
BINARY MIXTURES 
Light Scattering 
Critical behavior near a vanishing miscibility gap, 10:16641 
(J;US) 


Critical behavior near a vanishing miscibility gap, 10:16641 
(J;US) 
Phase Transformations 
Critical behavior near a vanishing miscibility gap, 10:16641 
(J;US) 
Thermodynamic Properties 
Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, July 15-December 31, 
1984, 10:15552 (R;US) 
BINARY STARS 
Gravitational Interactions 
Did the binary stars in globular clusters come to an early end 
by being too eccentric?, 10:17300 (J;US) 
Effect of low-velocity, low-mass intruders (collisionless gas) on 
the dynamical evolution of a binary system, 10:17309 (J;US) 


Did the binary stars in globular clusters come to an early end 
by being too eccentric?, 10:17300 (J;US) 
Star Evolution 
Effect of low-velocity, low-mass intruders (collisionless gas) on 
the dynamical evolution of a binary system, 10:17309 (J;US) 
BIOASSAY 
Computer Codes 
Computer-based data analysis system for enzyme-linked 
immunosorbent assays (Cyberdoma data acquisition and 
analysis programs), 10:17096 (J;NL) 
Data Processing 
Computer-based data analysis system for enzyme-linked 
immunosorbent assays (Cyberdoma data acquisition and 
analysis programs), 10:17096 (J;NL) 
BIOGAS 
See METHANE 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOLOGICAL TESTING 
See BIOASSAY 
BIOLUMINESCENCE 
Detection 


Colors of firefly bioluminescence. Part I. Optimization model, 
10:17144 (J;GB) 


Emission Spectra 
Colors of firefly bioluminescence. Part II. Experimental 
evidence for the optimization model, 10:17143 (J;GB) 
Mathematical Models 
Colors of firefly bioluminescence. Part II. Experimental 
evidence for the optimization — ae G;GB) 
Colors of firefly bioluminescence. Part I. Optimization 
10:17144 (J;GB) 
Wavelengths 
Colors of firefly bioluminescence. Part I. Optimization model, 
10:17144 (J;GB) 
BIOMASS 


Retrospective search on moisture of biomass for energy, 
10:15882 (R;IE) 


Bale Burner. Final report, 10:15881 (R;US) 
Coordinated Research 
Great Lakes Regional Biomass Energy Program. Final 
September 1, 1983-August 31, 1984, 10:16400 (R;US) 
Energy Conversion 
Handbook of biomass conversion technologies for developing 
countries, 10:16405 (R;AT) 
Evaluation 
Water column primary production in the Columbia River 
estuary. Final report, 10:15921 (R;US) 
F 


Production of ethanol from biomass using anaerobic 

thermophilic bacteria, 10:15871 (BA;US) 
Gasification 

Development of an indirectly heated fire tube biomass 
pyrolysis reactor, 10:15843 (RA;US) 

Development of water-slurry gasification systems for high- 
moisture biomass (Spent grain, potato waste, kelp, water 
hyacinth, napier grass, sorghum), 10:15855 (R;US) 

Evaluation of downdraft gasification for MSW convers ion, 
10:16490 (RA;US) 

Gasification of MSW in fluidized- and entrained-bed systems, 
10:16491 (RA;US) 

Role of carbon saturation in thermal conversion processes, 
10:15841 (RA;US) 

Liquefaction 

Status of research on liquefaction of municipal solid waste, 

10:16489 (RA;US) 
Manuals 

Handbook of biomass conversion technologies for developing 

countries, 10:16405 (R;AT) 
Production 

Conjunctive use of soil warming and municipal waste water 
irrigation to enhance woody biomass production, 10:15934 
G;NL) 

Pyrolysis 

Development of an indirectly heated fire tube biomass 
pyrolysis reactor, 10:15843 (RA;US) 

Development of an indirectly heated biomass pyrolysis reactor. 
Final report, 10:15833 (R;US) 

Mechanisms of pyrolysis of municipal solid waste, 10:16488 
(RA;US) 

Research Programs 

Thermal conversion of biomass: progress and prospects, 

10:15886 (R;US) 
Resource Assessment 

Preliminary review of biomass energy options in Costa Rica 
and the national alcohol fuel program. Summary report, 
10:15922 (R;US) 

Technology Assessment 
Renewable energy resources, 10:16401 (RA;US) 
Thermochemical Processes 

Thermal conversion of biomass: progress and prospects, 
10:15886 (R;US) 

BIOMASS CONVERSION PLANTS 

Use only for plants converting biomass to fuel, do NOT use for 
plants preparing wastes and biomass for combustion. 

Simulation 

Utilization of tar and aqueous effluents from biomass 

gasification systems, 10:15844 (RA;US) 





BIOMASS CONVERSION PLANTS 
Economic Analysis 


Economic Analysis 
Comparative assessment of forest biomass conversion to energy 
forms, 10:15873 (RA;US) 
Conversion of forest residues to a methane-rich gas in a high 
throughput gasifier, 10:15839 (RA;US) 
Energy integrated dairy systems, 10:15858 (BA;GB) 
Technical and economic assessment of emerging biomass 
thermochemical conversion technologies, 10:15853 (RA;US) 
Liquid Wastes 
Utilization of tar and aqueous effluents from biomass 
gasification systems, 10:15844 (RA;US) 
Balance 


Conversion of forest residues to a methane-rich gas in a high 

throughput gasifier, 10:15839 (RA;US) 
Net Energy 
Conversion of forest residues to a methane-rich gas in a high 
throughput gasifier, 10:15839 (RA;US) 
Systems Analysis 
ive assessment of forest biomass conversion to energy 
forms, 10:15873 (RA;US) 
Technology Assessment 
Technical and economic assessment of emerging biomass 
thermochemical conversion technologies, 10:15853 (RA;US) 
BIOMASS PLANTATIONS 
Energy Conservation 
Energy integrated dairy systems, 10:15858 (BA;GB) 
Short Rotation Cultivation 

Biomass and nutrient content of a 41-year-old loblolly pine 
(Pinus taeda L.) plantation on a poor site in South Carolina, 
10:15932 (J;US) 

Site Selection 

Screening of non-commercial woody plants as biomass fuel 
producers. Reporting period: June 1, 1978-January 31, 1979, 
10:15907 (R;US) 

Systems Analysis 
Energy integrated dairy systems, 10:15858 (BA;GB) 
BIOMEDICAL RADIOGRAPHY 
See also INDUSTRIAL RADIOGRAPHY. 
Background Noise 

Radiographic mottle in screen-film systems used in diagnostic 

radiology, 10:17116 (RA;SE) 
Image Intensifiers 

Energy absorption in radiographic intensifying screens, 
10:17114 (RA;SE) 

Energy absorption of fluorescent K X-rays produced in the 
phosphor layers of radiographic intensifying screens, 
10:17117 (RA;SE) 

Photon attenuation by intensifying screens, 10:17113 (RA;SE) 

Radiographic mottle in screen-film systems used in diagnostic 
radiology, 10:17116 (RA;SE) 

Sensivity characteristics of radiographic screen-film systems, 
10:17115 (RA;SE) 

X-Ray Dosimetry 

Coefficients for converting X-ray exposure to photon fluence 
and energy fluence. A determination of conversion 
coefficients..., 10:17118 (RA;SE) 

BIOMIMETIC PROCESSES 
Energy Transfer 

Energy transfer and photochemistry in biomimetic solar 
conversion. Annual report, October 1983-September 1984, 
10:15923 (R;US) 

Photochemistry 

Energy transfer and photochemistry in biomimetic solar 
conversion. Annual report, October 1983-September 1984, 
10:15923 (R;US) 

BIGREACTORS 
Prior to March 1983 this concept was indexed to CHEMICAL 
REACTORS. 
Design 
Poultry waste digest: from the laboratory to the farm, 10:15857 
(BA;GB) 
Performance 
waste digest: from the laboratory to the farm, 10:15857 
(BA;GB) 
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BIPHENYL 
Chemical Reaction Yield 
Mass spectrometric study of the high temperature chemistry of 
benzene, 10:16767 (J;US) 
BIPYRIDINES 


Study of intermediates from transition metal excited-state 
electron-transfer reactions. Progress report, April 1, 1984- 
March 31, 1985, 10:16739 (R;US) 


Photophysical effects of metal-carbon o bonds in ortho- 
metalated complexes of Ir(III) and Rh(IID), 10:16743 (J;US) 
Study of intermediates from transition metal excited-state 
electron-transfer reactions. Progress report, April 1, 1984- 
March 31, 1985, 10:16739 (R;US) 
Reduction 
Study of intermediates from transition metal excited-state 
electron-transfer reactions. Progress report, April 1, 1984- 
March 31, 1985, 10:16739 (R;US) 
BIRDS 
Population Dynamics 
Distribution and abundance of the forest birds of Guam: results 
of a 1981 survey, 10:17038 (R;US) 
Predator-Prey Interactions 
Plumage polymorphism in Swainson’s Hawk (Buteo 
Swainsoni): testing a hypothesis of apostatic selection of 
predators, 10:17077 (R;US) 
BISMUTH 
Emission Spectroscopy 
Analysis of trace metals in water by inductively coupled 
plasma emission spectrometry using sodium 
dibenzyldithiocarbamate for preconcentration, 10:16665 
G;US) 
Physical Radiation Effects 
Direct observation of ion-beam-induced effects in the ANL- 
HVEM, 10:16530 (R;US) 
Precipitation 
Analysis of trace metals in water by inductively coupled 
plasma emission spectrometry using sodium 
dibenzyldithiocarbamate for preconcentration, 10:16665 
(J;US) 
BISMUTH 199 
Energy Levels 
Decay of mass-separated '*°Po/sup m/ and 'Po/sup g/, 
10:17519 (J;US) 
BISMUTH 209 TARGET 
Krypton 86 Reactions 
Dynamics of angular momentum accumulation in damped 
nuclear reactions, 10:17529 (J;NL) 
Neutron Reactions 
Test of microscopic optical model potentials for neutron elastic 
scattering at 14.6 MeV over a wide mass range, 10:17490 
(J;US) 
BITTER SPAR 
See DOLOMITE 
BITUMINOUS COAL 
Briquetting 
Clean energy from coal, forest pulp, and sewage sludge, 
10:15883 (RA;US) 
Chemical Composition 
Integration of advanced preparation with coal liquefaction. 
Fifth quarterly technical progress report, October 1- 
December 31, 1984, 10:15549 (R;US) 


Integration of advanced preparation with coal liquefaction. 


Fifth quarterly technical progress report, October 1- 
December 31, 1984, 10:15549 (R;US) 


Integration of advanced preparation with coal liquefaction. 
Fifth quarterly technical progress report, October 1- 
December 31, 1984, 10:15549 (R;US) 

BLACK SHALES 
Fischer Assay 

Eastern oil shale retorting. I: pyrolysis of the Sunbury Shale of 

Kentucky. Final report, 10:15728 (R;US) 
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Resource Assessment 
Resource assessment of oil-bearing shales in Lewis and 
Fleming Counties, Kentucky. Volume 1. Project report. 
Final report, 10:15718 (R;US) 
Resource assessment of oil-bearing shales in Lewis and 
Fleming Counties, Kentucky. Volume 2. Supporting data. 
Final report, 10:15719 (R;US) 


Eastern oil shale retorting. I: pyrolysis of the Sunbury Shale of 
Kentucky. Final report, 10:15728 (R;US) 
BLADDER 


Comparative metabolism and macromolecular binding of 
benzo[a]pyrene in explant cultures of human bladder, skin, 
bronchus and esophagus from eight individuals, 10:17214 


Improved evaluation of Australian coking coals and blast 
furnace cokes, 10:15582 (R;AU) 
BLASTS 
See EXPLOSIONS 
BLOOD CLOTTING 
See BLOOD COAGULATION 
BLOOD COAGULATION 
Mathematical Models 
Mathematical model and numerical method for studying 
platelet adhesion and aggregation during blood clotting, 
10:17136 (J;US) 
BLOOD FLOW 
Mathematical Models 
Beagle puppy model of intraventricular hemorrhage: effect of 
indomethacin on cerebral blood flow, 10:17202 (J;US) 
BLOOD PLATELETS 
Adhesion 
Mathematical model and numerical method for studying 
platelet adhesion and aggregation during blood clotting, 
10:17136 (J;US) 


Biochemistry 
Conversion of 1-alkyl-2-acetyl-sn-glycerols to platelet 
activating factor and related phospholipids by rabbit 
platelets, 10:17089 (J;US) 


Labelling 
Gallium-68 chemistry for labeling platelets, proteins and 
lipoproteins, 10:17112 (R;US) 
BLUE-GREEN ALGAE 
See CYANOBACTERIA 
BNL 
Libraries 
Adapting non-library facilities for periodical collections at 
Brookhaven National Laboratory, 10:17796 (B;US) 
Research Programs 
Bookhaven highlights, April 1983-September 1984, 10:17751 
(R;US) 
BOILERS 


See also FLUIDIZED BED BOILERS 
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Air Pollution 
Development and evaluation of method 5b: background 
information for proposed reference method, 10:16968 (R;US) 
Fouling 
Utilisation of Wakefield coal for power generation, 10:16074 
(R;AU) 
Heat Transfer 
Determination of absorptivity of ash deposits and boiler heat 
transfer modelling, 10:15580 (R;AU) 
Mathematical Models 
Cyclic-duty turbine and boiler operating practice and 
guidelines. Final report, 10:16053 (R;US) 
BOILING WATER COOLED AND MODERATED REACTO 
See BWR TYPE REACTORS 
BOLOMETERS 
Performance 
Performance of the TFTR bolometers, 10:17599 (R;US) 


BOLTED JOINTS 
Stress Analysis 
Computer modelling of the sealing behavior of gaskets in 
flanged joints, 10:16252 (RA;US) 
BONE MARROW CELLS 
Biological Functions 
by a murine bone marrow stromal cell line (H-1), 10:17140 
(BA;DK) 
BONE 


Research in radiobiology. Annual of work in progress in 
the internal irradiation program, 10:17147 (R;US) 
BONES 
See SKELETON 
BONNEVILLE POWER ADMINISTRATION 
Hydroelectric Power Plants 
Bonneville second powerhouse: Columbia River, Oregon and 
Washington. Hydraulic model investigation. Final report, 
May 1968-May 1982, 10:15887 (R;US) 
BOREHOLES 
Acoustic Monitoring 
Analysis of cross-hole seismic measurements in columnar- 
jointed basalt, 10:17256 (R;US) 
Closures 


ERG review of salt repository sealing system, 10:15759 (R;US) 
Drilling 
Basalt Waste Isolation Project drilling and testing. Quarterly 
report, 1 July 1984-30 September 1984, 10:15779 (R;US) 
Information Systems 
Data management for the US continental scientific drilling 
program, 10:17241 (R;US) 
BORON 
Leaching 
Parametric testing of a DWPF borosilicate glass, 10:16627 
(R;US) 
Spectral Shift 
Isotope shifts of some ultraviolet transitions of first row 
elements, 10:17373 (J;US) 
Toxicity 
Oil shale environmental research and coordination. Final 
report, 1976-1983, 10:15741 (R;US) 
BORON 11 


Spin dependence of the AN effective interaction, 10:17434 
G;US) 
BORON 12 
Hypernuclei 
Spin dependence of the AN effective interaction, 10:17434 
(J;US) 
BORON ALLOYS 
De Haas-Van Alphen Effect 
Electronic structure and scattering in PdB/sub x/ from de 
Haas—van Alphen measurements, 10:16554 (J;US) 
Electron Collisions 
Electronic structure and scattering in PdB/sub x/ from de 
Haas—van Alphen measurements, 10:16554 (J;US) 
Electronic Structure 
Electronic structure and scattering in PdB/sub x/ from de 
Haas—van Alphen measurements, 10:16554 (J;US) 
Fermi Level 
Electronic structure and scattering in PdB/sub x/ from de 
Haas—van Alphen measurements, 10:16554 (J;US) 
BORON CHLORIDES 
Chemical Reactions 
Third-body effects in termolecular reactions: halide ion 
addition to boron trifluoride and boron trichloride, 10:16692 
(J;US) 
BORON FLUORIDES 
Chemical Reactions 
Third-body effects in termolecular reactions: halide ion 
addition to boron trifluoride and boron trichloride, 10:16692 
G;US) 





ith positive ions. Progress report, April 1, 
1984-March 31, 1985, 10:17337 (R;US) 
BORONIC ACIDS 


Synthesis of arylboronic acids via the reaction of borane with 
arylmagnesium halides, 10:16727 (J;NL) 
BOROSILICATE GLASS 
Chemical Composition 
Statistical methods used in developing an optimum glass for 
vitrification and storage of nuclear wastes, 10:15764 (RA;US) 


Leaching Savannah River Plant nuclear waste glass in a 
saturated tuff environment, 10:16628 (R;US) 

Parametric testing of a DWPF borosilicate glass, 10:16627 
(R;US) 


See BOROSILICATE GLASS 


Brain tumors at a nuclear facility, 10:17154 (J;US) 
BRASIMONE PEC REACTOR 
See PEC BRASIMONE REACTOR 
BRASSICA 
Metabolism 
Characterization of a cadmium-binding complex of cabbage 
leaves, 10:17182 (J;US) 
BRAYTON CYCLE POWER SYSTEMS 
Design 


Solar advance gas turbine Brayton power conversion assembly, 
10:15948 (RA;US) 
Performance Testing 
Results of Brayton module system trade studies, 10:15947 
(RA;US) 
Solar Receivers 
Solar advance gas turbine Brayton power conversion assembly, 
10:15948 (RA;US) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREASTS 
See MAMMARY GLANDS 
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Construction 
The development of breeder reactors in the US, 10:16133 
(BA;US) 


The development of breeder reactors in the US, 10:16133 
(BA;US) 
BREEDING BLANKETS 
Comparative Evaluations 
Blanket comparison and selection study. Final report. Volume 
1, 10:17675 ee 
selection study. Final report. Volume 


Blanket comparison and 
2, 10:17676 (R;US) 

Blanket comparison and selection study. Final report. Volume 
3, 10:17677 (R;US) 


Blanket comparison and selection study. Final report. Volume 
1, 10:17675 (R;US) 


Design 
Blanket comparison and selection study. Final report. Volume 
1, 10:17675 all 
Blanket comparison and selection study. Final report. Volume 
2, 10:17676 (R;US) 
lanket comparison and selection study. Final report. Volume 
3, 10:17677 (R;US) 


Blanket comparison and selection study. Final report. Volume 
3 , 10:17677 (R;US) 


Blanket comparison and selection study. Final report. Volume 
3 , 10:17677 (R;US) 
Maintenance 
Designer's guidebook for assembly, maintenance and repair, 
10:17741 (J;NL) 
Materials Testing 
Technical issues for beryllium use in fusion blanket 
applications, 10:17702 (R;US) 


's guidebook for assembly, maintenance and repair, 
10:17741 (J;NL) 
Thermal Stresses 
Special topics reports for the reference tandem mirror fusion 
breeder. Volume 4. Structural analysis, 10:17701 (R;US) 
Thermonuclear Reactor Materials 
Measurements of the activity coefficient of LiOH dissolved in 
LieO(s) for an evaluation of LieO as a tritium breeder 
material, 10:17742 (J;NL) 
Tritium Recovery 
Blanket comparison and selection study. Final report. Volume 
3 , 10:17677 (R;US) 
BRINES 
Corrosive Effects 
Radiation-induced alkali formation and its effect on the 
corrosion of Grade-12 titanium in rock salt nuclear waste 
repositories, 10:16524 (R;US) 
Natural Radioactivity 
Behavior of natural uranium, thorium, and radium isotopes in 
the Wolfcamp brine aquifers, Palo Duro Basin, Texas, 
10:15798 (R;US) 
BROMINATED AROMATIC HYDROCARBONS 
Thermal Diffusion 
Effect of mass distribution on the isotopic thermal diffusion of 
substituted benzenes, 10:16713 (J;US) 
BROMINE 
Fine Structure 
Isoelectronic predictions for ground state ?P fine structures 
using the extended regular doublet law, 10:17382 (J;SE) 
Isoelectronic Atoms 
Isoelectronic predictions for ground state ?P fine structures 
using the extended regular doublet law, 10:17382 (J;SE) 
BROMINE 76 
Hot Atom Chemistry 
Reactions with aromatic compounds of recoiling bromine 
atoms formed from the 7° Kr — 7 "Br transformations. 
Liquid-phase reactions, 10:16759 (J;US) 
BROMINE 77 
Hot Atom Chemistry 
Reactions with aromatic compounds of recoiling bromine 
atoms formed from the 7° 77Kr — 7 "Br transformations. 
Liquid-phase reactions, 10:16759 (J;US) 
BROMINE BROMIDES 
See BROMINE 
BRONCHI 
Sampling 
Comparative metabolism and macromolecular binding of 
benzo[a]pyrene in explant cultures of human bladder, skin, 
bronchus and esophagus from eight individuals, 10:17214 
(J;IE) 
BRONCHOGENIC CARCINOMA 


See CARCINOMAS 
RESPIRATORY SYSTEM DISEASES 


BROOKHAVEN HIGH FLUX BEAM REACTOR 
See HFBR REACTOR 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROWN COAL 
See also LIGNITE 
Combustion 
Burner jet studies in a large brown coal fired boiler, 10:15646 
(R;AU) 
Efficient utilization of low grade fuel, 10:15643 (RA;DD;In 
German) 
The effect of combustion conditions on the formation of 
NO/sub x/ in brown coal flames, 10:15645 (R;AU) 





Combustion Control 
Utilisation of Wakefield coal for power generation, 10:16074 
(R;AU) 


Combustion Properties 
Utilisation of Wakefield coal for power generation, 10:16074 
(R;AU) 


Energy analysis of size reduction processes for solid materials, 


10:15627 (RA;DD;In German) 
Staged Combustion 
The effect of combustion conditions on the formation of 
NO/sub x/ in brown coal flames, 10:15645 (R;AU) 
BROWNS FERRY-1 REACTOR 
Decatur, Alabama, USA 
HPCI 
Browns Ferry Nuclear Plant: variation in test intervals for 
high-pressure coolant injection (HPCI) system, 10:16304 
(R;US) 


Accidents 
BWR-LTAS: a boiling water reactor long-term accident 
simulation code, 10:16286 (R;US) 
Reactor Operators 
BWR-LTAS: a boiling water reactor long-term accident 
simulation code, 10:16286 (R;US) 
BROWNS FERRY-2 REACTOR 
Decatur, Alabama, USA 
HPCI 
Browns Ferry Nuclear Plant: variation in test intervals for 
high-pressure coolant injection (HPCT) system, 10:16304 
(R;US) 
BROWNS FERRY-3 REACTOR 
Decatur, Alabama, USA 
HPCI 
Browns Ferry Nuclear Plant: variation in test intervals for 


high-pressure coolant injection (HPCTI) system, 10:16304 
(R;US) 
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See CALORIFIC VALUE 
BUCKLING (STRUCTURAL) 
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BUILDING MATERIALS 


Humidity 
Humidity problems in buildings: causes of deterioration; 
thermal bridges; internal climate; data for the design and 
execution of Occupation conditions in rooms, 
10:16448 (R;BE;FR) 
Interactions 


Dynamics of vapor-compression refrigeration systems, 10:16428 
(RA;US) 
Solar Space Heating 
Energy Alternatives. Volume 2, No. 7, 10:15978 (R;US) 


Space Heating 

Center for Advance Building Technology. Final report, 
10:16425 (R;US) 

Five year technical and fiscal plan for the Center for the 
Advancement of Building Technologies, 10:16426 (RA;US) 

Study of space utilization and technical approaches to heating 
in buildings with irregular occupancy. Final report. Volume 
1, 10:16423 (R;US) 

Space HVAC Systems 

Distributed solar/gas Brayton engine assessment, 10:15956 

(RA;US) 
Test Facilities 

Southwest Thermal Mass Study: effect of envelope thermal 
mass on the heating energy use of eight test buildings in a 
high desert climate, September 1981-December 1982, 
10:16440 (R;US) 

Thermal Comfort 

Study of space utilization and technical approaches to heating 
in buildings with irregular occupancy. Final report. Volume 
1, 10:16423 (R;US) 

Ventilation 

Comparison of ventilation strategies for energy efficiency and 
air quality control, 10:16429 (RA;US) 

Humidity problems in buildings: causes of deterioration; 
thermal bridges; internal climate; data for the design and 
execution of buildings. Occupation conditions in rooms, 
10:16448 (R;BE;FR) 

Investigation of energy efficiency air quality control by the use 
of a photoelectric sensor for cigarette smoke detection, 
10:16427 (RA;US) 


Blast Effects 
Effects of repeated blasting on a wood-frame house. Report of 
investigations/1984, 10:15597 (R;US) 
BUILDINGS 
See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 


BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNDLES (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
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Performance Testing 
Development of an advanced extended-burnup fuel assembly 
OFFICE BUILDINGS design incorporating Urania-Gadolinia. Sixth semiannual 
uae ieee progress report, October 1983-March 1984 (PWR), 10:16110 
Air Quality Gs) 
Comparison of ventilation strategies for energy efficiency and a ag , 
enn oo are Ignition burner with its own dust supply - a system for heating 

Dollars aud sense of conservation, 10:16456 (J;US) oil substitution in brown coal power plants, 10:15644 
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of a photoelectric sensor for cigarette smoke detection, Flames eae . 
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New directions in energy technology, 10:16372 (B;US) (R;AU) 
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Performance Testing 

Ignition burner with its own dust supply - a system for heating 
oil substitution in brown coal power plants, 10:15644 
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Low Emission Combustor Technology Program. Final report, 
October 1, 1982-October 31, 1984 (Multiannular Swirl 
Burner), 10:16844 (R;US) 


Efficiency 
Comparison of ventilation strategies for energy efficiency and 
air quality control, 10:16429 (RA;US) 


Management 
Guidelines for the design and purchase of energy management 
and control systems for new and retrofit applications, 
10:16433 (R;US) 
New directions in energy technology, 10:16372 (B;US) 


Ignition burner with its own dust supply - a system for heating 
oil substitution in brown coal power plants, 10:15644 
Systems (RA;DD;In German) 
Hydronic distribution systems for use with condensing boilers, BURSA OF FABRICIUS 
10:16422 (R;US) See BIRDS 





Fuel Substitution 
Alternative fuels for buses: current assessment and future 
perspectives. Final report, 10:16516 (R;US) 
BUTADIENE ; 
Isotherms 
Adsorption of n-butane and 1,3-butadiene on cross-linked 
polystyrene, 10:16737 (J;NL) 
Pyrolysis 


2,2-dimethoxyhexamethyltrisilane: 
synthon, 10:16725 (J;US) 
BUTANE 


Adsorption Isotherms 
Adsorption of n-butane and 1,3-butadiene on cross-linked 


see 10:16737 (J;NL) 


Enthalpy 
Excess enthalpies of liquid Freon-22 + 2,3-dimethylbutane 
mixtures from 363 to 423 K at 5.5 MPa, 10:16735 (J;NL) 
Mixing Heat 
Excess enthalpies of liquid Freon-22 + 2,3-dimethylbutane 
mixtures from 363 to 423 K at 5.5 MPa, 10:16735 (J;NL) 
BWR TYPE REACTORS 
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Chargers 
In-Plant Reliability Data base for nuclear plant components. 
Interim report: diesel batteries, chargers and 
inverters, 10:16290 (R;US) 


survey of LWR containment penetrations: a progress 
report, ort, 10216251 (RA;US) 
Containment penetration elastomer seal test, 10:16248 (RA;US) 
Containment i of SEP’ plants under combined loads, 
10:16315 (BA;US) 


Effects of water condensation on aerosol in PWR ice 
beds and BWR suppression pools, 10:16301 (R;US) 
Liner integrity in overpressurized post-tensioned concrete 
containments, 10:16255 (RA;US) 
duration ILRT’s versus ILRT failure detection, 


safety i 
proceedings. Volume 3, 10:16278 (R;US) 


Uncertainties associated with 
(RA;US) 
Control Rooms 
Interactive simulator evaluation for CRT-generated displays, 
10:16163 (R;US) 
Control Systems 
Twelfth water reactor safety research information meeting: 
proceedings. Volume 5, 10:16280 (R;US) 


vapor condensation on subcooled sprays. Final 
report, 10:16232 (R;US) 
Diese! Engines 
In-Plant Reliability Data base for nuclear plant components. 
inverters, 10:16290 (R;US) 


New model for counter-current flow during reflood in light 
water reactors, 10:16192 (R;US) 
Electric Batteries 
Te en ona. 
Interim report: diesel generators, batteries, chargers and 
inverters, 10:16290 (R;US) 


Electric Cables 
igation of cable and cable system fire test parameters. 
Volume 2. Task B: Firestop test method, 10:16105 (R;US) 


containment analysis, 10:16270 
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Electric Generators 
In-Plant Reliability Data base for nuclear plant components. 
Interim report: diesel rs, batteries, chargers and 
inverters, 10:16290 (R;US) 
Electrical Equipment 
Collection and evaluation of complete and partial losses of off- 
site power at nuclear power plants, 10:16295 (R;US) 


Safety Systems 

Closeout of IE Bulletin 79-09: failures of GE Type AK-2 
circuit breakers in safety-related systems. Final report, 
10:16288 (R;US) 

Preliminary investigation of the ***Cf-source-driven noise 
analysis method of subcriticality measurement in LWR fuel 
storage and initial loading applications, 10:16095 (R;US) 

Environmental 
ion dose commitments due to radioactive releases from 
nuclear power plant sites in 1981. Volume 3, 10:16168 
(R;US) 
Fuel Assemblies 
ved BWR fuel support piece grapple. Final report, 
10:16101 (R;US) 

Twelfth water reactor safety research information meeting: 

proceedings. Volume 3, 10:16278 (R;US) 
Fuel Elements 

Data Base Management Project annual report, 29 September 
1983-29 September 1984, 10:16096 (R;US) 

Fuel Management 

Improved fuel management strategies for TVA’S nuclear 
reactors, 10:16150 (R;US) 

Fuel Pellets 
A cracked-fuel constitutive equation, 10:16106 (J;US) 
Fuel Rods 
A cracked-fuel constitutive equation, 10:16106 (J;US) 
Interactions 


A cracked-fuel constitutive equation, 10:16106 (J;US) 
Human Factors Engineering 

Twelfth water reactor safety research information meeting: 

proceedings. Volume 6, 10:16281 (R;US) 
Inverters 

In-Plant Reliability Data base for nuclear plant components. 
Interim report: diesel generators, batteries, chargers and 
inverters, 10:16290 (R;US) 

Legal Aspects 

Nuclear Regulatory Commission issuances. Volume 20, No. 6, 
10:16145 (R;US) 

Loss of Coolant 

Critical flow of saturated and subcooled water at high 
pressure, 10:16237 (R;US) 

Effect of water chemistry on the rates of hydrogen generation 
from galvanized steel corrosion at post-LOCA conditions, 
10:16283 (R;US) 

New model for counter-current flow during reflood in light 
water reactors, 10:16192 (R;US) 

Mechanical Structures 
Seismic Category I Structures Program, 10:16236 (R;US) 
Pipes 

Dynamic response of pressurized Z-bend piping systems tested 
beyond elastic limits and with support failures. Final report, 
10:16228 (R;US) 

Influence of induction stress improvement treatment on 
ultrasonic reflectivity of IGSCC, 10:16099 (R;US) 

Power Systems 

Collection and evaluation of complete and partial losses of off- 

site power at nuclear power plants, 10:16295 (R;US) 
Pressure Vessels 

[Plant-specific pressured thermal shock safety analysis report], 
10:16224 (R;US) 

HSST pressurized-thermal-shock experiment, PTSE-1, 
10:16222 (R;US) 

LWR pressure vessel surveillance dosimetry improvement 
program: PCA experiments, blind test, and physics- 
dosimetry support for the PSF experiments. Revision 5, 
10:16103 (R;US) 

Minutes of the 14th Light Water Reactor Pressure Vessel 
Surveillance Dosimetry Improvement Program (LWR-PV- 
SDIP) meeting, October 1-5, 1984, 10:16102 (R;US) 
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Revision and expansion of the data base in the LEPRICON 
dosimetry methodology, 10:16100 (R;US) 
Primary Coolant Circuits 
Formation and transport of fission product aerosols, 10:16179 
(R;US) 
Radioactive Effluents 
Population dose commitments due to radioactive releases from 
nuclear power plant sites in 1981. Volume 3, 10:16168 
(R;US) 
Reactor Accidents 
[Plant-specific pressured thermal shock safety analysis report], 
10:16224 (R;US) 
ANL survey of LWR containment penetrations: a progress 
report, 10:16251 (RA;US) 
Containment penetration elastomer seal test, 10:16248 (RA;US) 
Effects of water condensation on aerosol icles in PWR ice 
beds and BWR suppression pools, 10:16301 (R;US) 
Fission-product aerosol sampling system for LWR experiments 
in the TREAT reactor, 10:16182 (R;US) 
f fission product aerosols, 10:16179 


|-thermal-shock experiment, PTSE-1, 
10:16222 (R;US) 

NRC/FEMA operational response procedures for response to 
a commercial nuclear reactor accident. Revision 1, 10:16243 
(R;US) 

RETRAN-02: a program for transient thermal-hydraulic 
analysis of complex fluid flow systems. Volume 1. Theory 
and numerics (Revision 2), 10:16308 (R;US) 

System Analysis Handbook, 10:16296 (R;US) 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 2, 10:16277 (R;US) 

Twelfth water reactor safety research information meeting: 
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Reactor Control Systems 

Task analysis of nuclear power plant control room crews. 

Volume 4. Task data forms, 10:16162 (R;US) 
Reactor Fueling 

Preliminary investigation of the ***Cf-source-driven noise 
analysis method of subcriticality measurement in LWR fuel 
storage and initial loading applications, 10:16095 (R;US) 

Reactor Instrumentation 
Twelfth water reactor safety research information meeting: 
proceedings. Volume 5, 10:16280 (R;US) 


Nuclear 
10:16144 (R;US) 
Nuclear 
10:16143 (R;US) 
Operating reactors li 
12, 10:16141 (R;US) 
Reactor Maintenance 
Development, use and control of maintenance procedures in 
nuclear power plants: problems and recommendations, 
10:16104 (R;US) 
Materials 


Commission issuances. Volume 20, No. 5, 
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HSST pressurized-thermal-shock experiment, PTSE-1, 
10:16222 (R;US) 

LWR pressure vessel surveillance dosimetry improvement 
program: PCA experiments, blind test, and physics- 
dosimetry support for the PSF experiments. Revision 5, 
10:16103 (R;US) 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 4, 10:16279 (R;US) 

Reactor Operation 

Operating reactors licensing actions summary. Volume 4, No. 
12, 10:16141 (R;US) 
Operators 


Task analysis of nuclear power plant control room crews. 
Volume 4. Task data forms, 10:16162 (R;US) 
Reactor Safety 
Twelfth water reactor safety research information meeting: 
proceedings. Volume 2, 10:16277 (R;US) 
Twelfth water reactor safety research information meeting: 
proceedings. Volume 1, 10:16276 (R;US) 


CADMIUM 
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Twelfth water reactor safety research information meeting: 
proceedings. Volume 6, 10:16281 (R;US) 
Twelfth water reactor safety research information meeting: 
proceedings. Volume 3, 10:16278 (R;US) 
Twelfth water reactor safety research information meeting: 
proceedings. Volume 5, 10:16280 (R;US) 
Twelfth water reactor safety research information meeting: 
proceedings. Volume 4, 10:16279 (R;US) 
Relief Valves 
Closeout of IE Bulletin 80-25: operating problems with target 
rock safety-relief valves at boiling water reactors. Final 
report, 10:16289 (R;US) 
Risk Assessment 


Importance of data and related uncertainties in probabilistic 
risk assessments, 10:16303 (R;US) 

Projects for ion of seismic codes and their verification 
tests, 10:16216 (RA;US) 

Review of transient initiator frequencies of a BWR PRA, 


10:16176 (R;US) 

Study on embedment effect of reactor buildings subjected to 

earthquakes using boundary element method, 10:16208 
(RA;US) 

Twelfth water reactor safety research information meeting: 
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Seismic Effects 

STEALTH: a Lagrange explicit finite-difference code for 
solids, structural, and thermohydraulic analysis. Volume 9. 
STEALTH-SEISMIC code procedure manual, 10:16227 
(R;US) 

STEALTH: a Lagrange explicit finite-difference code for 
solids, structural, and thermohydraulic analysis. Volume 5. 
STEALTH-SEISMIC code user’s manual, 10:16226 (R;US) 

Twelfth water reactor safety research information me 
proceedings. Volume 5, 10:16280 (R;US) 

Spent Fuel Storage 
investigation of the **Cf-source-driven noise 
analysis method of subcriticality measurement in LWR fuel 
storage and initial loading applications, 10:16095 (R;US) 


Transients 
BWR plant analyzer. Final report, 10:16293 (R;US) 
BWR 
6 TYPE REACTORS 
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Day-night variations in malate concentration, osmotic pressure, 
and hydrostatic pressure in Cereus validus, 10:17093 (J;US) 
Influence of applied NaCl on Crassulacean acid metabolism 
and ionic levels in a cactus, Cereus validus, 10:17191 (J;US) 
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Heavy metal concentrations in some oyster species of the 
Caribbean coast of Columbia, 10:17176 (R;DE;In German) 
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Selection, isolation, and characterization of cadmium-resistant 
Datura innoxia suspension cultures, 10:17186 (J;US) 
Emission Spectroscopy 
Analysis of trace metals in water by inductively coupled 
plasma emission spectrometry using sodium 
dibenzyldithiocarbamate for preconcentration, 10:16665 
G;US) 
Environmental Effects 
Cadmium inhibition of leaf decomposition in an aquatic 
microcosm, 10:17227 (J;GB) 
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Metabolism 
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Characterization of a cadmium-binding complex of cabbage 
leaves, 10:17182 (J;US) 
Pollution Sources 
Analysis of aqueous sediments, 10:17052 (J;US) 


Analysis of trace metals in water by inductively coupled 
dibenzyldithiocarbamate for preconcentration, 10:16665 
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Selection, isolation, and characterization of cadmium-resistant 
Datura innoxia suspension cultures, 10:17186 (J;US) 
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Beta Decay 
From Q-value measurements to mass and structure of proton- 
rich nuclei in the tin region, 10:17506 (R;US) 
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Chemistry of metal chloride complexes in aprotic systems, 
10:16700 (J;US) 
CADMIUM SULFIDE SOLAR CELLS 
Heterojunctions 
Polycrystalline semiconductor heterojunction modelling 
(CdS/CulnSe,). Final report, 10:15926 (R;US) 
Models 


Polycrystalline semiconductor heterojunction modelling 
(CdS/CulnSe,). Final report, 10:15926 (R;US) 
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See COMPRESSED AIR STORAGE POWER PLANTS 
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Calcium transients during early development in single starfish 
(Asterias forbesi) oocytes, 10:17135 (J;US) 
Biological Effects 
Reactions of corn root tissue to calcium, 10:17138 (J;US) 
Membrane Transport 
Reactions of corn root tissue to calcium, 10:17138 (J;US) 
CALCIUM 40 REACTIONS 
Fusion Reactions 
Isotopic effects in the fusion of “Ca with /sup 40,44,48/ Ca, 
10:17501 (J;US) 
CALCIUM 40 TARGET 
Calcium 40 Reactions 
Isotopic effects in the fusion of “Ca with /sup 40,44,48/ Ca, 
10:17501 (J;US) 
Calcium 44 Reactions 
Isotopic effects in the fusion of “Ca with /sup 40,44,48/ Ca, 
10:17501 (J;US) 
Calcium 48 Reactions 
Isotopic effects in the fusion of “Ca with /sup 40,44,48/ Ca, 
10:17501 (J;US) 
Pion Minus Reactions 
Pion scattering from C and Ca at 800 MeV/c, 10:17491 (J;US) 
Pion Plus Reactions 
Pion scattering from C and Ca at 800 MeV/c, 10:17491 (J;US) 
CALCIUM 44 REACTIONS 
Fusion Reactions 
Isotopic effects in the fusion of “Ca with /sup 40,44,48/ Ca, 
10:17501 (J;US) 
CALCIUM 47 
Intestinal Absorption 
Effect of vitamin D on the intestinal absorption of 7°*Pb and 
*"Ca in chicks, 10:17224 (J;US) 
CALCIUM 48 REACTIONS 
Fusion Reactions 
ic effects in the fusion of ““Ca with /sup 40,44,48/ Ca, 
10:17501 (J;US) 
CALCIUM 48 TARGET 
Pion Minus Reactions 
(a,mN) reactions in “*Ca, 10:17500 (J;US) 
Plus Reactions 


(2,7N) reactions in **Ca, 10:17500 (J;US) 
CHLORIDES 
Phase Diagrams 
Chemistry of metal chloride complexes in aprotic systems, 
10:16700 (J;US) 
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Solvent Properties 
Chemistry of metal chloride complexes in aprotic systems, 
10:16700 (J;US) 
CALCIUM COMPOUNDS 
See also CALCIUM SILICATES 
Ecological Concentration 
Elemental composition of airborne iculates in uranium 
mining and milling operations, 10:15793 (R;US) 
Equilibrium 
Experimental investigation of yugawaralite-wairakite 
equilibrium, 10:16003 (RA;US) 
Prehnite: epidote equilibria and their petrologic applications, 
10:16004 (RA;US) 
CALCIUM FLUORIDES 
Optical Properties 
Energy transfer and non-linear optical properties at near 
ultraviolet wavelengths: rare earth 4f->5d transitions in 
crystals and glasses. Progress report, June 1, 1984-May 31, 
1985, 10:16534 (R;US) 
CALCIUM IONS 
Ton-Ion Collisions 
Proton impact excitation of positive ions, 10:17381 (BA;US) 
CALCIUM SILICATES 
See also EPIDOTES 
Chemical Composition 
Compositions and paragenesis of some hydrous Ca-Al silicates 
in the Onikobe geothermal system, Japan, 10:16006 (RA;US) 
Paragenesis 
Compositions and paragenesis of some hydrous Ca-Al silicates 
in the Onikobe geothermal system, Japan, 10:16006 (RA;US) 
CALCULATIONS (3-DIMENSIONAL) 
See THREE-DIMENSIONAL CALCULATIONS 
CALDERAS 
Hydrodynamics 
Hydrodynamic aspects of caldera-forming eruptions: 
Numerical models, 10:17247 (J;US) 
CALIBRATION 
Measurement capabilities of the Bendix Metrology 
Organization, 10:17750 (R;US) 
CALIFORNIA 


See also COSO HOT SPRINGS 
LONG VALLEY 


Hazardous Materials 
Characterization of hazardous waste materials disposed of in 
California. Final report, July 1981-October 1982, 10:16991 
(R;US) 
Industrial Wastes 
Characterization of hazardous waste materials disposed of in 
California. Final report, July 1981-October 1982, 10:16991 
(R;US) 
Petroleum 
Feasibility studies for identification of Santa Barbara natural 
seep and platform oils. Final report, 10:15691 (R;US) 
Plate Tectonics 
Geophysical interpretation of satellite laser ranging 
measurements of crustal movement in California, 10:17245 
(R;US) 
Solar Radiation 
Tables of hourly, daily and monthly solar radiation and 
meteorological data for Davis, California - 1981, 10:15894 
(R;US) 
CALIFORNIUM 
Solvent Extraction 
Extraction of trivalent lanthanides and actinides by a 
synergistic mixture of thenoyltrifluoroacetone and a linear 
polyether, 10:16662 (J;US) 
CALIFORNIUM 242 
Fission Fragment Detection 
Optical efficiency for fission fragment track counting in 
Muscovite Solid State Track Recorders, 10:16936 (J;GB) 
CALORIFIC VALUE 
Measuring Methods 
On line analysis of coal for calorific value, moisture content 
and ash content, 10:15579 (R;AU) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
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CALVERT CLIFFS-1 REACTOR 
Lusby, Maryland, USA 
Reactor Accidents 
Review of thermal-hydraulic calculations for Calvert Cliffs and 
H.B. Robinson PTS study (Pressurized thermal shock), 
10:16175 (R;US) 
CAMAC SYSTEM 
Computer Application to Measurement And Control. 


Data selector group sequencer interface, 10:16948 (J;US) 
Data selector group sequencer interface, 10:16948 (J;US) 


Design 
In situ small angle x-ray studies of coal gasification. Interim 
report, August 1, 1983-January 20, 1984, 10:15548 (R;US) 


In situ small angle x-ray studies of coal gasification. Interim 
report, August 1, 1983-January 20, 1984, 10:15548 (R;US) 
CANADA 


History 
Evolution of sedimentary basins in the Circum-Arctic, 10:15661 
(RA;NO) 
Natural Gas Deposits 
Geological framework and hydrocarbon potential of basins in 
the Nothern Seas, 10:15660 (R;NO) 
Petroleum Deposits 
Geological framework and hydrocarbon potential of basins in 
the Nothern Seas, 10:15660 (R;NO) 
Petroleum Geology 
Reflection seismic interpretation and sea floor spreading 
history of Baffin Bay, 10:17243 (RA;NO) 
Sedimentary Basins 
Structural and stratigraphic setting of the Baufort-MacKenzie 
Tertiary Basin NWT, Canada, 10:15663 (RA;NO) 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
Containment Systems 
On-power containment integrity monitoring in CANDU multi- 
unit stations, 10:16261 (RA;US) 


See CONTAINERS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CARBAMATES 
Carcinogenesis 
Enhancement of lung tumor formation in mice by dietary 
butylated hydroxytoluene: dose-time relationships and cell 
kinetics, 10:17201 (J;US) 
CARBINOL 
See METHANOL 
CARBON 
See also ACTIVATED CARBON 


DIAMONDS 
GRAPHITE 


Atom Collisions 
Facility for investigating interactions of energetic atomic 
oxygen with solids, 10:17341 (R;US) 
Chemical Reaction Yield 
Mass spectrometric study of the high temperature chemistry of 
benzene, 10:16767 (J;US) 
Gasification 
Catalyzed gasification of coal: isotope and XPS studies, 
November 16, 1984-February 15, 1985, 10:15547 (R;US) 
Microstructure 
Determination of the x-ray anomalous dispersion of titanium 
made with a titanium-carbon layered synthetic 
microstructure, 10:16570 (J;US) 
Neutron Reactions 
Test of microscopic optical model potentials for neutron elastic 
scattering at 14.6 MeV over a wide mass range, 10:17490 
G;US) 
Spectral Shift 
Isotope shifts of some ultraviolet transitions of first row 
elements, 10:17373 (J;US) 


Translocation 
Effects of temperature and CO: enrichment on carbon 
translocation of plants of the C, grass species Echinochloa 
crus-galli (L.) Beauv. from cool and warm environments, 
10:17165 (J;US) 
CARBON 11 
Hot Atom Chemistry 
Chemistry of positron emitting nucleogenic (hot) atoms with 
regard to preparation of labelled compounds of practical 
utility, 10:16758 (J;DE) 
Tissue Distribution 
Measurement of carbon fixation and allocation using ‘C- 
labeled carbon dioxide, 10:17141 (J;US) 
CARBON 12 BEAMS 
Beam Neutralization 
Neutralization of multi-MeV light negative ions by plasma 
neutralizers, 10:17716 (J;US) 
CARBON 12 TARGET 
Compound-Nucleus Reactions 

Selective alpha particle decay of '*C + ™C resonances to 
excited ?°Ne rotational bands observed in the '*C(!#C, a) 
?°Ne reaction, 10:17497 (J;US) 

Photonuclear Reactions 
[Theoretical study of pion and kaon photoproduction in 
nuclei]. Final technical report, 10:17486 (R;US) 
Pion Minus Reactions 
Pion scattering from C and Ca at 800 MeV/c, 10:17491 (J;US) 
Pion Plus Reactions 
Pion scattering from C and Ca at 800 MeV/c, 10:17491 (J;US) 
CARBON 13 
Isotope Effects 

Effect of mass distribution on the isotopic thermal diffusion of 

substituted benzenes, 10:16713 (J;US) 
CARBON 14 
Inventories 

Evaluation of the radioactive inventory in, and estimation of 
isotopic release from, the waste in eight trenches at the 
Sheffield low-level waste burial site, 10:15765 (R;US) 

CARBON DIOXIDE 
Adsorption 

Infrared studies of the adsorption of synthesis gas on zirconium 

dioxide, 10:15856 (J;US) 
Air Pollution Monitors 

Comparison of the atmospheric CO: measurement programs of 
GMCC/NOAA and SIO at Mauna Loa Observatory: results 
of the December 5-12, 1983 tests. Final draft, 10:16982 
(R;US) 

Atom-Molecule Collisions 

Counting vibrational quanta with a diode laser probe: Bending 
and stretching excitation in CO2 caused by collisions with 
hot atoms from excimer laser photolysis, 10:17365 (J;US) 

Biological Effects 

Carbon dynamics of northern hardwood forests: gas exchange 
characteristics, 10:17171 (R;US) 

Effects of temperature and CO: enrichment on carbon 
translocation of plants of the C, grass species Echinochloa 
crus-galli (L.) Beauv. from cool and warm environments, 
10:17165 (J;US) 

Responses of selected plant species to elevated carbon dioxide 
in the field, 10:17198 (J;US) 

Short-term effects of CO2 on gas exchange of leaves of 
bigtooth aspen (Populus grandidentata) in the field, 10:17187 
G;US) 


Inhibition of photosynthesis by sodium fluoride. I. The sodium 
fluoride-induced carbon dioxide burst from Chlorella, 
10:17231 (J;NL) 

Corrosive Effects 

Corrosion of steel by CO2-containing condensates: 
metallurgical remedies adopted by the oil industry, 10:16590 
(TJ;GB) 

Enthalpy 

Excess enthalpies of (carbon dioxide + toluene) at 308.15, 
385.15, and 413.15 K from 7.60 to 12.67 MPa, 10:16703 
(J;GB) 





CARBON DIOXIDE 
Enthaipy 


Excess molar en of {xCO. + (1-x)C2Hs} from 293.15 
to 323.15 K at 7.58 MPa, 10:15696 (J;GB) 
Environmental Impacts 
Potential climatic impacts of increasing atmospheric CO: with 
emphasis on water availability and hydrology in the United 
States, 10:16984 (R;US) 
Mixing Heat 


Excess en! of (carbon dioxide + toluene) at 308.15, 


385.15, and 413.15 K from 7.60 to 12.67 MPa, 10:16703 
(;GB) 
Excess molar enthalpies of {xCO. + (1-x)C:Hs} from 293.15 
to 323.15 K at 7.58 MPa, 10:15696 (J;GB) 
Molecule-Molecule Collisions 
ing of CN(A *Pi, v = 0,1) by Oz, He, Nz, NO, and 
COz, 10:17348 (J;US) 


Short-term effects of CO2 on gas exchange of leaves of 
bigtooth aspen (Populus grandidentata) in the field, 10:17187 
G;US) 

Studies 


Improvement of CO: flood performance. Quarterly report, 
October 1-December 31, 1984, 10:15667 (R;US) 
Reduction 
Photoelectrochemical reduction of carbon dioxide. Final 
report, 10:16416 (R;US) 


Salinity effects on photosynthesis and growth in Alternanthera 
philoxeroides (Mart.) Griseb., 10:17188 (J;US) 


Yields 
Development of water-slurry systems for high- 
moisture biomass, 10:15855 yy 
CARBON DIOXIDE FIXATION 
Measuring Methods 
Measurement of carbon fixation and allocation 
labeled carbon dioxide, 10:17141 (J;US) 
CARBON DIOXIDE INJECTION 
Bench-Scale Experiments 
Enhanced recovery of in-situ methane by carbon-dioxide 
injection: an experimental feasibility study, 10:15709 (R;US) 
Improvement of CO: flood performance. Quarterly 
October 1-December 31, 1984, 10:15667 (R;US) 
CARBON DIOXIDE LASERS 
Brightness 


[CO TEA laser development]. Final report, 10:16801 (R;US) 
CARBON IONS 
Ton-Atom Collisions 
L-shell x-ray cross sections in Nd, Gd, Ho, Yb, Au 
and Pb for 25-MeV carbon and 32-MeV oxygen ions, 
10:17331 (R;US) 
M-shell electron capture and direct ionization of gold by 25- 
MeV carbon and 32-MeV oxygen ions, 10:17330 (R;US) 
CARBON MONOXIDE 


FTIR studies of hydrocarbon synthesis on Pd/ZSMS catalysts. 
Quarterly progress report, 10:15551 (R;US) 
Infrared studies of the adsorption of synthesis gas on zirconium 
dioxide, 10:15856 (J;US) 
Chemical Reactions 
Methanol production method and system, 10:15868 (P;US) 
Diffusion 
Diffusivities of synthesis gas and Fischer-Tropsch products in 
slurry media. Quarterly report, September-December 1984, 
10:15835 (R;US) 


Promotion effects on the synthesis of higher alcohols. Tenth 
quarterly report, October-December 1984, 10:15866 (R;US) 


FTIR studies of hydrocarbon synthesis on Pd/ZSMS catalysts. 
Quarterly progress report, 10:15551 (R;US) 

Role of promoters in the hydrogenation of carbon monoxide 
over iron-based catalysts (review), 10:15562 (R;ZA) 

Monitoring 

Worker exposure potential at coal conversion facilities, 

10:15651 (R;US) 
CARBON OXIDE SULFIDE 
See CARBON OXYSULFIDE 
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CARBON OXYSULFIDE 
Removal 
Development of the mixed-metal oxide process for high- 
temperature fuel gas desulfurization and a ceramic-supported 
molten alkali carbonate sorbent for high-temperature HCl 
removal, 10:15536 (R;US) 
CARBON STEELS 


See also STEEL-ASTM-A106 
STEEL-ASTM-AS33-B 


Corrosion Protection 
Characteristics of polyacrylic acid-complexed zinc phosphate 
conversion films deposited on metal surfaces, 10:16521 
(R;US) 
Fatigue 
Fatigue crack growth rates of low-carbon and stainless piping 
steels in PWR environment (A 516 Gr 70 carbon steel; SA 
351-CF8A ss), 10:16542 (R;US) 
CARBON SULFIDES 
Chemical Reactions 
Reactivity of Pt(PCys), and Pt[P(t-Bu)s} with SO2 and CS:, 
10:16732 (J;US) 
Removal 
Development of the mixed-metal oxide process for high- 
temperature fuel gas desulfurization and a ceramic-supported 
molten alkali carbonate sorbent for high-temperature HCl 
removal, 10:15536 (R;US) 
CARBONACEOUS MATERIALS 
See also COAL 


Mechanisms of pyrolysis of municipal solid waste, 10:16488 
(RA;US) 
CARBONATES 


See also AMERICIUM CARBONATES 
BARIUM CARBONATES 
POTASSIUM CARBONATES 
SODIUM CARBONATES 


Ion Exchange Chromatography 
High-capacity pressurized continuous chromatograph, 10:16674 
G;US) 
CARBONIZATION 
Chemical Reaction Kinetics 
of carbon tion reactions. Annual report, July 
1983-June 1984, 10:15565 (R;US) 
CARBONYL SULFIDE 
See CARBON OXYSULFIDE 
CARBONYLS 
Only for compounds of metals with carbonyl radicals. 
Catalytic Effects 
Methanol production method and system, 10:15868 (P;US) 
Chemical Reactions 
Hydrocarbon-hydrogen interactions with metals. A molecular 
orbital analysis of HFe,(CO):2(eta?-CH), 10:16701 (J;US) 
Electronic Structure 
Hydrocarbon-hydrogen interactions with metals. A molecular 
orbital analysis of HFe,(CO):2(eta?-CH), 10:16701 (J;US) 
CARBOXYLASE 
Enzyme Activity 
Dark/light modulation of ribulose bisphosphate carboxylase 
activity in plants from different photosynthetic categories, 
10:17109 (J;US) 
CARCINOGENESIS 
Molecular Biology 
Life Sciences Division annual report, 1983, 10:17082 (R;US) 
Risk Assessment 
Lack of certainty in the selection of health risk assessment 
models, 10:17234 (R;US) 
Neutron carcinogenesis, 10:17153 (J;US) 
Toxicokinetics and risk assessment, 10:17177 (RA;US) 
CARCINOMAS 
Transplants 
Tumor-induced granulopoiesis unrelated to colony-stimulating 
factor, 10:17131 (J;US) 
CAROLINA POWER LIGHT ROBINSON-2 REACTOR 
See ROBINSON-2 REACTOR 
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CARPOOLING 
Evaluation 
Analysis of carpooling in Missouri and an evaluation of 
Missouri's carpool services, 10:16463 (R;US) 
CASCADE SOLAR CELLS 
Crystal Growth 
High-efficiency, thin-film and multijunction solar cells. Final 
report, 1982, 10:15928 (R;US) 
Design 
High-efficiency, thin-film and multijunction solar cells. Annual 
report, 1983, 10:15929 (R;US) 
Research Programs 
Multijunction cells for concentrators: technology prospects. 
Issue study, 10:15908 (R;US) 
CASTE (INSECTS) 
See INSECTS 
CATALYSIS 
Diffusion 
Study of catalytic diffusion in coal. Final report, 1983-1984, 
10:15584 (R;US) 
CATALYSTS 
See also ELECTROCATALYSTS 
Chemical Preparation 
FTIR studies of hydrocarbon synthesis on Pd/ZSMS catalysts. 
Quarterly progress report, 10:15551 (R;US) 
Methanol catalyst preparation. Final report, 10:15867 (R;US) 
Comparative Evaluations 
Development of significantly improved catalysts for coal 
liquefaction and upgrading of coal extracts. Quarterly 
progress report No. 11, April 1-June 30, 1984, 10:15542 
(R;US) 
Promotion effects on the synthesis of higher alcohols. Tenth 
quarterly report, October-December 1984, 10:15866 (R;US) 
vation 


Catalysts for biomass gasification, 10:15854 (R;US) 
Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 6, November 1, 1984-January 31, 1985, 10:15550 
(R;US) 
Solvent tailoring in coal liquefaction. Final report, August 1, 
1980-October 31, 1984, 10:15540 (R;US) 
Mechanical Properties 
Methanol catalyst preparation. Final report, 10:15867 (R;US) 
Performance Testing 
Development of significantly improved catalysts for coal 
liquefaction and upgrading of coal extracts. Quarterly 
progress report No. 12, July 1-September 30, 1984 (Beads), 
10:15541 (R;US) 
Promoters 
Development of significantly improved catalysts for coal 
liquefaction and upgrading of coal extracts. Quarterly 
progress report No. 11, April 1-June 30, 1984, 10:15542 
(R;US) 
Promotion effects on the synthesis of higher alcohols. Tenth 
quarterly report, October-December 1984, 10:15866 (R;US) 
Role of promoters in the hydro, of carbon monoxide 
over iron-based catalysts (review), 10:15562 (R;ZA) 


Regeneration 
Solvent tailoring in coal liquefaction. Final report, August 1, 
1980-October 31, 1984, 10:15540 (R;US) 


Shape 
Development of significantly improved catalysts for coal 
liquefaction and upgrading of coal extracts. Quarterly 
progress report No. 12, July 1-September 30, 1984 (Beads), 
10:15541 (R;US) 
Size 
Development of significantly improved catalysts for coal 
liquefaction and upgrading of coal extracts. Quarterly 
progress report No. 12, July 1-September 30, 1984 (Beads), 
10:15541 (R;US) 
Structural Chemical Analysis 
[Surface studies of carbide formation in iron synthesis 
catalysts]. Technical report, October 1-December 
31, 1984, 10:15834 (R;US) 
CATAWBA-1 REACTOR 
York County, South Carolina, USA 


CEMENT INDUSTRY 
Energy Conservation 


Reactor Licensing 
Technical i Catawba Nuclear Station, Unit 1 
No. pan Appendix A to License No. NPF-35, 


10:16148 (R;US) 


Technical Catawba Nuclear Station, Unit 1 
(Docket No. 50-413). Appendix A to License No. NPF-35, 
10:16148 (R;US) 

CAULIFLOWER 
See BRASSICA 
CDC COMPUTERS 
Parallel Processing 

A highly optimized vectorized code for Monte Carlo 
simulations of SU(3) lattice gauge theories, 10:17779 
(BA;US) 

Vector Processing 

A highly optimized vectorized code for Monte Carlo 

oaun of SU(3) lattice gauge theories, 10:17779 


CELL GROWTH (ANIMAL) 
See ANIMAL CELLS 
CELL GROWTH (PLANT) 
See PLANT CELLS 
CELL KILLING 
Radioinduction 
of alpha particles in human embryonic skin 
fibroblasts, 10:17151 (J;US) 
Radiation-induced mutagenicity and 
strains of Salmonella, 10:17152 (J;US) 
MEMBRANES 


in Ames tester 


CELL 
Chemical 

ic and biochemical studies of erythrocyte 

membrane structure, 10:17083 (R;US) 


Behavior of the plasma membrane of isolated 
during a freeze-thaw cycle, 10:17164 (J;US) 


chain of the alkalophilic bacterium Bacillus firmus 
RAB and its non-alkalophilic mutant derivative, 10:17127 
(J;US) 


Spectroscopy 
Respiratory chain of the alkalophilic bacterium Bacillus firmus 
RAB and its non-alkalophilic mutant derivative, 10:17127 
(J;US) 
CELL PROLIFERATION 


Inhibition 
Regulation of hemopoiesis: inhibitors and stimulators produced 
by a murine bone marrow stromal cell line (H-1), 10:17140 
(BA;DK) 
Stimulation 
Regulation of hemopoiesis: inhibitors and stimulators produced 
by a murine bone marrow stromal cell line (H-1), 10:17140 
(BA;DK) 
Variations 
Potentiation of butylated hydroxytoluene-induced acute lung 
damage by oxygen: cell kinetics and collagen, 10:17217 
(J;US) 


See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (PLANT) 
See PLANT CELLS 


Ablative, entrained-flow fast pyrolysis of biomass, 10:15850 
(RA;US) 
Basic research in biomass combustion, 10:15885 (RA;US) 
Fundamental pyrolysis studies, 10:15851 (RA;US) 
CEMENT INDUSTRY 
Energy Conservation 
Cyclone heat exchangers, 10:16469 (R;FR;In French) 
Potential for energy conservation in the cement industry, 
10:16478 (R;US) 





CENTRAL RECEIVERS 


Structural and life assessment of a molten salt solar 
receiver, 10:15995 (J;US) 
Molten Salts 
Structural design and life assessment of a molten salt solar 
receiver, 10:15995 (J;US) 
Service Life 
Structural design and life assessment of a molten salt solar 
receiver, 10:15995 (J;US) 
CENTRIFUGAL CONTACTORS 
See EXTRACTION APPARATUSES 
CEPHEIDS 


Population II Cepheids, 10:17305 (J;US) 
Mass 


Masses of Cepheids, 10:17313 (J;US) 
CERAMIC MELTERS 
Materials 
Theoretical predictions for continuous slurry feeding of a glass 
melter, 10:15791 (J;US) 
Off-Gas Systems 
Efficient particulate scrubber for glass melter off-gas, 10:15790 
GJ;US) 
CERAMICS 
Thermodynamic Properties 
Stirling engine ceramic heater head development, 10:15946 
(RA;US) 
Ultrasonic Testing 
Analytical ultrasonics for structural materials, 10:16822 (R;US) 
CERIUM 
Solvent Extraction 
Extraction of trivalent lanthanides and actinides by a 
synergistic mixture of thenoyltrifluoroacetone and a linear 
polyether, 10:16662 (J;US) 
CERIUM 140 
Excited States 
g-Factor measurements on excited states in the N=82 isotones, 
10:17505 (R;US) 
CERIUM 140 TARGET 
Neutron Reactions 
Test of microscopic optical model potentials for neutron elastic 
scattering at 14.6 MeV over a wide mass range, 10:17490 
G;US) 
CERRO PRIETO GEOTHERMAL FIELD 


Exploration and development of the Cerro Prieto geothermal 
_ field, 10:16011 (J;US) 
Geologic Models 
Simulation and resistivity modeling of a geothermal reservoir 
with waters of different salinity, 10:16012 (J;US) 
Geothermal Exploration 
Exploration and development of the Cerro Prieto geothermal 
field, 10:16011 (J;US) 
Overview of Cerro Prieto studies, 10:16013 (J;US) 
Reservoir Engineering 
Overview of Cerro Prieto studies, 10:16013 (J;US) 
Resistivity Logging 
Simulation and resistivity modeling of a geothermal 
with waters of different salinity, 10:16012 (J;US) 
CESIUM 
Equations of State 
Experimental equations-of-state for cesium and lithium metals 
to 20 kbar and the high-pressure behavior of the alkali 
metals, 10:16561 (J;US) 
Ton-Atom Collisions 
Collisional mechanisms in D~ beam sources for MFE 
experiments and reactors. Technical progress report, 
10:17581 (R;US) 
Product states of Hs *, He *, and O2 * electron capture in Cs, 
10:17372 (J;US) 
CESIUM 134 
Environmental 
Radionuclide sorption on low-exchange capacity Hanford site 
soils, 10:17035 (J;US) 
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CESIUM 137 
Inventories 
Evaluation of the radioactive inventory in, and estimation of 
isotopic release from, the waste in eight trenches at the 
Sheffield low-level waste burial site, 10:15765 (R;US) 
Uptake 
Uptake of “Cm, *°*Pu and other radionuclides by trees 
inhabiting a contaminated flood plain, 10:17159 G; GB) 
CESIUM IODIDES 
Mechanical Properties 
Engineering and design properties of thallium-doped sodium 
iodide and selected properties of sodium-doped cesium 
iodide, 10:16623 (R;US) 
Melting 
Shock temperatures and melting in CsI, 10:16639 (J;US) 
Shock Heating 
Shock temperatures and melting in CsI, 10:16639 (J;US) 
Thermal Conductivity 
Engineering and design properties of thallium-doped sodium 
iodide and selected properties of sodium-doped cesium 
iodide, 10:16623 (R;US) 


See LIMESTONE 
CHARGE RADIUS (NUCLEAR) 
See NUCLEAR RADII 
CHARGING (REACTOR) 
See REACTOR FUELING 
CHARM PARTICLES 


See also D MESONS 
F MESONS 


Historical Aspects 
Discovery of charm, 10:17403 (R;US) 
CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 
CHARPY TEST 
Equipment 
Instrumented impact testing machine with reduced specimen 
oscillation effects, 10:16826 (R;FI) 


Chemical Reactions 
Freeboard reactions in fluidized coal combustion. Technical 
progress report, 1 March 1981-31 July 1981, 10:15635 (R;US) 
Freeboard reactions in fluidized coal combustion. Technical 
progress report, May 1, 1982-July 31, 1982, 10:15636 (R;US) 
olecular Structure 


Chemistry of carbon gasification reactions. Annual report, July 
1983-June 1984, 10:15565 (R;US) 


Porosity 
In situ small angle x-ray studies of coal gasification. Interim 
report, August 1, 1983-January 20, 1984, 10:15548 (R;US) 
CHEMICAL EFFLUENTS 
Chemical Composition 
Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 5. Physicochemical measurements of 
process streams, products, and emissions, 10:15596 (R;US) 
Properties 


Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 5. Physicochemical measurements of 
process streams, products, and emissions, 10:15596 (R;US) 


Life Sciences Division annual report, 1983, 10:17082 (R;US) 
CHEMICAL EXPLOSIVES 


See also PETN 
TATB 


Comparison of the shock and static compression, 10:16956 
G;US) 


Los Alamos explosives performance data, 10:16957 (B;US) 
Volume 
Comparison of the shock and static compression, 10:16956 


Reduction of dissipation in a thermal engine by means of 
periodic changes of external constraints, 10:17555 (J;US) 





CHEMICAL INDUSTRY 
Energy Consumption 
Energy aspects of the Dutch chemical industry, 10:16395 
(R;NL;In Dutch) 
CHEMICAL LASERS 
Design 


tal analysis of a chemical oxygen-iodine laser, 
10:16809 (J;US) 
Fabrication 
tal analysis of a chemical oxygen-iodine laser, 
10:16809 (J;US) 
Power 
imental analysis of a chemical oxygen-iodine laser, 
10:16809 (J;US) 
CHEMICAL MUTAGENS 
See MUTAGENS 
CHEMICAL REACTION KINETICS 
Monte Carlo Method 
Monte Carlo method for determining free-energy differences 
and transition state theory rate constants, 10:16684 (J;US) 
CHEMICAL REACTIONS 
See also CORROSION 
DECOMPOSITION 
FISCHER-TROPSCH SYNTHESIS 
HYDROGENATION 
METHANATION 


PHOSPHORYLATION 
WATER GAS PROCESSES 


Equilibrium 
Sensitivity of nonequilibrium systems, 10:16709 (J;NL) 
CHEMICAL REACTORS 
See also RETORTS 
Evaluations 
Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 6, November 1, 1984-January 31, 1985, 10:15550 
(R;US) 
Construction 
FTIR studies of hydrocarbon synthesis on Pd/ZSMS catalysts. 
Quarterly progress report, 10:15551 (R;US) 


Development of an indirectly heated biomass pyrolysis reactor. 
Final report, 10:15833 (R;US) 
FTIR studies of hydrocarbon synthesis on Pd/ZSMS catalysts. 
Quarterly progress report, 10:15551 (R;US) 
Fuel Feeding Systems 
Development of extruder-reactor biomass liquefaction system, 
10:15852 (RA;US) 


Hydrodynamic characteristics of three-phase reactors, 10:15569 
(J;GB) 


Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 6, November 1, 1984-January 31, 1985, 10:15550 
(R;US) 


Hydrodynamic characteristics of three-phase reactors, 10:15569 
(;GB) 
CHEMICALS 


See DYES 
MUTAGENS 
TUMOR PROMOTERS 


CHEMISTRY (WATER) 
See WATER CHEMISTRY 
CHERENKOV COUNTERS 
Design 
Cerenkov detector for heavy ion velocity measurements, 
10:16894 (RA;US) 
Large acceptance spectrometer for 70 mesons, 10:16911 
(RA;US) 
Performance 
Cerenkov detector for heavy ion velocity measurements, 
10:16894 (RA;US) 
Large soneptenee spectrometer for 7° mesons, 10:16911 


See CHERENKOV COUNTERS 


CHEST 
Retention Functions 
Observations on very long-term removal of uranium 
compounds, 10:17156 (J;GB) 
CHICAGO 
District Cooling 
Assessment of community energy conservation 
for urban development peajects, 10:16497 (R;US) 
District Heating 
Assessment of community energy conservation 
for urban development projects, 10:16497 (R;US) 
HAMSTER OVARY CELLS 
See CHO CELLS 
CHLOR-ALKALI INDUSTRY 


Third-body effects in termolecular reactions: halide ion 
addition to boron trifluoride and boron trichloride, 10:16692 
G;US) 

CHLORINATED AROMATIC HYDROCARBONS 
Chemical Analysis 

EPA (Environmental Protection Agency) method study 28, 
PCB's (pol biphenyls) in oil. Project report, 
September 1981-May 1984, 10:16345 (R;US) 

Genetic Effects 
Cytogenetic findings in persons living near the Love Canal, 
10:17192 (J;US) 
Mutagen Screening 
Evaluation of an exposure system using cells grown on 
collagen gels for detecting highly volatile mutagens in the 
CHO/HGPRT mutation assay, 10:17218 (J;US) 
Thermal Diffusion 
Effect of mass distribution on the isotopic thermal diffusion of 
substituted benzenes, 10:16713 (J;US) 
CHLORINE 
Argon 40 Reactions 

Pion source parameters in heavy ion collisions, 10:17489 

(R;US) 
Fine Structure 

Isoelectronic predictions for ground state *P fine structures 

using the extended regular doublet law, 10:17382 (J;SE) 
Isoelectronic Atoms 

Isoelectronic predictions for ground state *P fine structures 

using the extended regular doublet law, 10:17382 (J;SE) 
Removal 

Integration of advanced preparation with coal = 
Fifth quarterly technical progress October 1- 
December 31, 1984, 10:15549 (R;US) 

Toxicity 
Comparison of chlorine and chlorine dioxide toxicity of 
fathead minnows and bluegill, 10:17211 (J;GB) 
CHLORINE CHLORIDES 
See CHLORINE 
CHLORINE OXIDES 
T 

Comparison of chlorine and chlorine dioxide toxicity of 

fathead minnows and bluegill, 10:17211 (J;GB) 
CHLOROPHYLL 
Absorption Spectra 

Photoadaptation in marine phytoplankton: changes in spectral 

absorption and excitation of chlorophyll a fluorescence, 
10:17043 (J;US) 





CHLOROPHYLL 
Adsorption 


Adsorption 
Association of chlorophyll with amides on plasticized 
polyethylene particles. II. The isomeric n- 
pyridylmyristamides, 10:17095 (J;JP) 
Fluorescence 


Fluorescence sensitization and quenching in a particulate 
chlorophyll model oe 10:16740 (R;US) 
Photoadaptation in ytoplankton: changes in spectral 
nicitaumeraldlimstensteomenn 
10:17043 (J;US) 


Fluorescence sensitization and quenching in a particulate 
chlorophyll model system, 10:16740 (R;US) 


Life Sciences Division annual report, 1983, 10:17082 (R;US) 


Cycle 
Effects of 3-aminobenzamide on DNA synthesis and cell cycle 
progression in Chinese hamster ovary cells, 10:17208 (J;US) 
Rapid cell cycle analysis. II. Phase durations and dispersion 
from computer analysis of RC curves, 10:17099 (J;GB) 
Inactivation 
Effects of cell-culture ity on cell inactivation by 
benzofa]pyrene-4,5-oxide, 10:17215 (;NL) 


Evaluation of an exposure system using cells grown on 
gels for detecting highly volatile mutagens in the 
CHO/HGPRT mutation assay, 10:17218 (J;US) 
Modified agar assay for the quantitation of mutation at the 
hypoxanthine guanine ibosyl transferase gene locus 
in Chinese hamster ovary cells, 10:17220 (J;NL) 


Radioactivity 
Rapid cell cycle analysis. II. Phase durations and dispersion 
from computer analysis of RC curves, 10:17099 (J;GB) 


Induced resistance to platinum in Chinese hamster ovary cells, 
10:17194 (J;US) 
CHOLECALCIFEROL 


Effect of vitamin D on the intestinal absorption of 7*Pb and 
“Ca in chicks, 10:17224 (J;US) 
CHROMATID DELETIONS 
See CHROMOSOMAL ABERRATIONS 


Effects 
Chromium study, 10:17174 (R:DE;GE) 


Surface states of clean and metal-overlayer-covered Cr(001) 
films, 10:16562 (J;US) 
Electronic Structure 
Surface states of clean and metal-overlayer-covered Cr(001) 
films, 10:16562 (J;US) 
Environmental Effects 
Chromium study, 10:17174 (R;DE;GE) 


in fusion devices, 10:17726 (J;NL) 
Health Hazards 
Chromium study, 10:17174 (R;DE;GE) 


chromium gettering 


Linear dose of ion beam mixing of metals on Si, 
10:16553 (J:US) 
Extraction 
Extraction of 3d transition metals from molten cesium-sodium- 
potassium/acetate eutectic into dodecane using 
organophosphorous ligands, 10:16669 G:US) 


Surface states of clean and metal-overlayer-covered Cr(001) 
films, 10:16562 (J;US) 
Sublimation 
in fusion devices, 10:17726 (J;NL) 


Surface states of clean and metal-overlayer-covered Cr(001) 
films, 10:16562 (3;US) 
Toxicity 
Chromium study, 10:17174 (R;DE;GE) 


chromium gettering 


ERA-10/9 / 98S 


Vacancies 
Positron annihilation studies of vacancy formation in tungsten, 
chromium, and niobium, 10:16526 (R;US) 
CHROMIUM 51 
Diffusion 
Grain boundary and surface diffusion in oxide systems. Final 
report, September 1, 1978-November 30, 1984, 10:16592 
(R;US) 


CHROMIUM ALLOYS 
See also CHROMIUM STEELS 
STAINLESS STEELS 
Corrosion 


Corrosion of FeCrAl, FeCrAlY, and FeCrAlHf alloys in high 
temperature H2H2O-H2S environments, 10:16573 (J;US) 


Creep of LaCrO-3Cr ceramic-metallic material, 10:16596 
(R;US) 
Grain Boundaries 
Systematic approach to intergranular cracking mechanisms in 
austenitic alloys through grain boundary chemistry control. 
Progress report, cake 1. 1, 1983-November 31, 1984 (Ni- 
18Cr-9Fe), 10:16533 (R;US) 
Intergranular Corrosion 
Systematic approach to intergranular cracking mechanisms in 
austenitic alloys through grain boundary chemistry control. 
Progress report, December 1, 1983-November 31, 1984 (Ni- 
18Cr-9Fe), 10:16533 (R;US) 
CHROMIUM COMPLEXES 
Excited States 
Study of intermediates from transition metal excited-state 
electron-transfer reactions. Progress report, April 1, 1984- 
March 31, 1985, 10:16739 (R;US) 
CHROMIUM COMPOUNDS 


See also CHROMIUM HYDRIDES 
CHROMIUM OXIDES 


Concentration 
Elemental composition of airborne iculates in uranium 
mining and milling operations, 10:15793 (R;US) 
CHROMIUM HYDRIDES 
Electronic Structure 
Magnetic susceptibility and proton NMR study of TiCr: 
sH/sub x/, 10:16606 (BA;US) 
CHROMIUM OXIDES 


Creep 
Creep of LaCrO-3Cr ceramic-metallic material, 10:16596 
(R;US) 
CHROMIUM STEELS 
See also CHROMIUM-MOLYBDENUM STEELS 
Corrosion Resistance 
Corrosion of steel by CO2-containing condensates: 
metallurgical remedies adopted by the oil industry, 10:16590 
(TJ;GB) 


Rapid solidification of candidate ferritic steels, 10:16531 (R;US) 
CHROMIUM-MOLYBDENUM STEELS 
See also ALLOY-HT-9 


Radiation effects on structural materials. Technical progress 
report for the quarter ending 1 January 1985, 10:16537 
(R;US) 

Mechanical Properties 
Evaluation of 3 Cr-1.5 Mo-0.1 V steel as a gasifier pressure 
vessel alloy, 10:16543 (R;US) 
Physical Radiation Effects 
Radiation effects on structural materials. Technical progress 
report for the quarter ending 1 January 1985, 10:16537 
(R;US) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
See also SISTER CHROMATID EXCHANGES 


findings in persons living near the Love Canal, 
10:17192 G;US) 


Adaptive response of human lymphocytes to low 
concentrations of radioactive thymidine, 10:17160 (J;US) 





CHROMOSOME ABERRATIONS 
See CHROMOSOMAL ABERRATIONS 

CHROMOSOME EXCHANGES 
See CHROMOSOMAL ABERRATIONS 


Genetic characterization of the inducible SOS-like system of 
Bacillus subtilis, 10:17121 (J;US) 
CHRONIC RADIATION EFFECTS 
See DELAYED RADIATION EFFECTS 
CIRCUIT BREAKERS 
Surge Light-Triggered Thyristor for breaker application. Final 
report, 10:16089 (R;US) 
Failures 
Closeout of IE Bulletin 79-09: failures of GE Type AK-2 
circuit breakers in safety-related systems. Final report (PWR; 
BWR), 10:16288 (R;US) 
Reactor Maintenance 
Closeout of IE Bulletin 79-09: failures of GE Type AK-2 
circuit breakers in safety-related systems. Final report (PWR; 
BWR), 10:16288 (R;US) 
CIRCULAR POINT COLLECTO) 
See PARABOLIC DISH COLLECTORS 
CITIES 
See URBAN AREAS 
CLADDING-FUEL INTERACTIONS 
See FUEL-CLADDING INTERACTIONS 
CLAMS 


Aquaculture 
Shellfish mariculture facility which employs passive solar 
heating and heat pump systems. Performance and cost 
analysis study. Final report, 10:15980 (R;US) 
CLASSICAL MECHANICS 
Instability 


Weak instabilities in many-dimensional Hamiltonian systems, 
10:17563 (J;US) 
Invariance 
Invariants pol 
10:17557 (J;US) 
CLATHRATES 
Phase Transformations 
Binary and ternary alkali graphite intercalation compounds: in- 
situ x-ray study of elastic and electrostatic effects on staging, 
10:16707 (J;US) 
X-Ray Diffraction 
Binary and ternary alkali graphite intercalation compounds: in- 
situ x-ray study of elastic and electrostatic effects on staging, 
10:16707 (J;US) 
CLIMATES 
Climate fundamentals for solar heating, 10:15893 (R;US) 
CLINCH RIVER BREEDER REACTOR 
Historical 


in momenta for integrable Hamiltonians, 


Aspects 
Clinch River Breeder Reactor Project. Final report, 10:16358 
(R;US) 

Reactor Core Disruption 

Incorporation of phenomenological uncertainties in 
probabilistic safety analysis - application to LMFBR core 
disruptive accident energetics, 10:16302 (R;US) 

Assessment 


Technology 
Clinch River Breeder Reactor Project. Final report, 10:16358 
(R;US) 
CLINTON P. ANDERSON MESON PHYSICS FACILIT 
See LAMPF LINAC 
CLOSED-CYCLE COOLING SYSTEMS 
Field Tests 
Combined makeup and sidestream softening field for a 
proposed closed-cycle cooling-system design. Final report, 
10:16054 (R;US) 
Scale Control 
Combined makeup and sidestream softening field for a 
proposed closed-cycle cooling-system design. Final report, 
10:16054 (R;US) 
Water Treatment 
Combined makeup and sidestream softening field for a 
proposed closed-cycle cooling-system design. Final report, 
10:16054 (R;US) 


CLOSTRIDIUM 


Activity 
Isolation and characterization of an anaerobic, cellulolytic 
bacterium, Clostridium cellulovorans sp. nov., 10:17122 
G;US) 
Taxonomy 
Isolation and characterization of an anaerobic, cellulolytic 
bacterium, Clostridium cellulovorans sp. nov., 10:17122 
GUS) 


Evaluation 
ERG review of salt repository sealing system, 10:15759 (R;US) 
CLOUD COVER 
Temperature Effects 
Effects of artificial and natura! cirrus clouds on temperatures 
near the ground, 10:16973 (J;US) 
CLOUDINESS (METEOROLOGY) 
See CLOUD COVER 
CLUSTERS (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
CLUSTERS (GALAXY) 
See GALAXY CLUSTERS 
CLUSTERS (STAR) 
See STAR CLUSTERS 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAGULATION (BLOOD) 
See BLOOD COAGULATION 
COAL 


See also BROWN COAL 
SUBBITUMINOUS COAL 


Ash Content 

On line analysis of coal for calorific value, moisture content 
and ash content, 10:15579 (R;AU) 

Washability data base of very fine western coals, 10:15619 
(R;US) 

Calorific Value 

On line analysis of coal for calorific value, moisture content 

and ash content, 10:15579 (R;AU) 
Chemical Composition 

Evaluation of overseas coking coals and their significance for 

marketing Australian coals, 10:15581 (R;AU) 
Chemical Properties 

Applications for hydraulic handling of coal (412 references), 

10:15626 (R;GB) 
Cleaning 

Conceptual design and economic analysis for the manufacture 
of an ultra-clean coal/water mixture. Topical report, 
September 1983-September 1984, 10:15620 (R;US) 

Cocombustion 

Cofiring of coal and refuse-derived fuel at the Ames municipal 
electric utility, 10:16495 (RA;US) 

RDF cofiring in utility boilers, 10:16493 (RA;US) 

Start-up and operating problems and solutions at the Lakeland 
MSW plant, 10:16049 (RA;US) 

Coking 

Evaluation of overseas coking coals and their significance for 
marketing Australian coals, 10:15581 (R;AU) 

Improved evaluation of Australian coking coals and blast 
furnace cokes, 10:15582 (R;AU) 

Combustion 

Evaluation of waste energy reserves, 10:15641 (RA;DD;In 
German) 

Improved two-dimensional pulverized coal 
gasification/combustion code (PCGC-2). Volume 1. Theory 
and application. Final report, 10:15640 (R;US) 

Improved two-dimensional Pulverized Coal 
Gasification/Combustion code (PCGC-2). Volume 2. User’s 
manual, 10:15639 (R;US) 

Combustion Products 

High temperature gas filtration research needs. Final report, 
10:15590 (R;US) 

Residential wood and coal combustion. Task 1. Summary of 
current and proposed state and/or local regulatory activities. 
Final report, 10:16969 (R;US) 





COAL 
Combustion Properties 


Combustion 
for hydraulic handling of coal (412 references), 
10:15626 (R;GB) 


Washability data base of very fine western coals, 10:15619 
(;US) 
Energy Consumption 
Florida Energy Data: 1970-1983, 10:16382 (R;US) 
Evaluation 
Evaluation of overseas coking coals and their significance for 
marketing Australian coals, 10:15581 (R;AU) 


Exports 
Coal Data: A Reference, 10:15532 (R;US) 


coal movements. Progress report, February-June 1982, 
10:15618 (R;US) 


Conceptual design and economic analysis for the manufacture 
of an ultra-clean coal/water mixture. Topical 
September 1983-September 1984, 10:15620 (R;US) 

Fluidized-Bed Combustion 

Pressurized fluidized-bed turbocharged-boiler repowering 
study. Final report, 10:15638 (R;US) 

Study of coal based technologies as part of the National 
Energy Strategy support services. Final report. Volume 1, 
10:15637 (R;US) 


Fuel Consumption 
Coal Data: A Reference, 10:15532 (R;US) 
Grinding 
Conceptual design and economic analysis for the manufacture 
of an ultra-clean coal/water mixture. Topical report, 
September 1983-September 1984, 10:15620 (R;US) 
Hydraulic Transport 


Applications for hydraulic handling of coal, 10:15625 (R;GB) 

Applications for hydraulic handling of coal (412 references), 
10:15626 (R;GB) 

Experimental and theoretical studies of pressure-surge 
phenomena in slurries. Final sotinied report, 10:15630 
(R;US) 


Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Monthly report, 10:15621 (R;US) 
Maritime Transport 
Export coal movements. Progress report, February-June 1982, 
10:15618 (R;US) 


Analytical study of cyclical behavior in coal markets, 10:15649 
(R;US) 
Materials 
i for hydraulic handling of coal (412 references), 
10:15626 (R;GB) 
Inventory and judgement of the international state-of-the-art 
concerning emissions and emission factors of fugitive dusts 
by coal handling, 10:15600 (R;NL;In Dutch) 


Mechanical Properties 
i for hydraulic handling of coal (412 references), 
10:15626 (R;GB) 
Moisture 
On line analysis of coal for calorific value, moisture content 
and ash content, 10:15579 (R;AU) 
Molecular Structure 
New chemical structural features of coal, 10:15588 (J;GB) 
National Energy Pian 
Secretary's statement, 10:16380 (RA;US) 
Oxidation 


Novel analytical 
report, 10:15577 (R;US) 
Petrography fj 
Coal preparation for two stage liquefaction. Quarterly report, 
July 1-September 30, 1984, 10:15622 (R;US) 


Evaluation of overseas coking coals and their significance for 
marketing Australian coals, 10:15581 (R;AU) 
Physical 
evaluation of Australian coking coals and blast 
furnace cokes, 10:15582 (R;AU) 


to coal beneficiation. Annual 


Porosity 
Study of catalytic diffusion in coal. Final report, 1983-1984, 
10:15584 (R;US) 
Prices 
Coal Data: A Reference, 10:15532 (R;US) 
Florida Energy Data: 1970-1983, 10:16382 (R;US) 


Coal Data: A Reference, 10:15532 (R;US) 
Rail Transport 
[Initiation of strategic assessment of fossil options, Phase 2]. 
Summary. Progress report, November 1981-February 1982 
(USA; coal transhipment capacity in 1990 for 37 ports), 
10:15617 (R;US) 
Export coal movements. Progress report, February-June 1982, 
10:15618 (R;US) 
Regional Analysis 
Regional demand and supply behavior by sectors of the US 
coal industry. Final report, 10:15650 (R;US) 
Research Programs 
Fossil energy, 10:16381 (RA;US) 
Separation Processes 
Coal preparation for two stage liquefaction. Quarterly report, 
July 1-September 30, 1984, 10:15622 (R;US) 
Slurries 
Field test erosion data for materials for centrifugal coal slurry 
pumps, 10:15631 (J;US) 
Small Angle Scattering 
In situ small angle x-ray studies of coal gasification. Interim 
report, August 1, 1983-January 20, 1984, 10:15548 (R;US) 
Solvent Extraction 
Novel analytical approaches to coal beneficiation. Annual 
report, 10:15577 (R;US) 
Combustion 


A prediction method for the spontaneous heating of coal, 
10:15586 (R;NL) 


Coal Data: A Reference, 10:15532 (R;US) 


Storage 

Coal Data: A Reference, 10:15532 (R;US) 

Inventory and judgement of the international state-of-the-art 
concerning emissions and emission factors of fugitive dusts 
by coal handling, 10:15600 (R;NL;In Dutch) 

Structural Chemical Analysis 

Novel analytical approaches to coal beneficiation. Annual 

report, 10:15577 (R;US) 
Sulfur Content 

Washability data base of very fine western coals, 10:15619 
(R;US) 

Supercritical Gas Extraction 

Fractional distraction of coal-derived materials, 10:15567 
(;GB) 

Supply and Demand 

Coal Data: A Reference, 10:15532 (R;US) 

Regional demand and supply behavior by sectors of the US 
coal industry. Final report, 10:15650 (R;US) 

Trade 
Coal Data: A Reference, 10:15532 (R;US) 


Coal Data: A Reference, 10:15532 (R;US) 
Waste Product Utilization 
Literature review of coal-refuse dikes. Final report, 10:15594 
(R;US) 
Waste Storage 
Literature review of coal-refuse dikes. Final report, 10:15594 
(R;US) 
COAL CHEMICALS 
See COAL EXTRACTS 
COAL DEPOSITS 
See also COAL SEAMS 


Correlation of information and compilation of NSW coal seam 
methane characteristics, 10:15610 (R;AU) 

Standardization of bore core distributions for use in coal mine 
geology, 10:15601 (R;AU) 





1018 / ERA-10/9 


Hydrology of Area 25: eastern region, Interior Coal Province, 
Illinois, 10:15604 (R;US) 

Hydrology of Area 30, Eastern Region, Interior Coal 
Province, Illinois and Indiana, 10:15605 (R;US) 


Hydrology 
Hydrology of Area 25: eastern region, Interior Coal Province, 
Illinois, 10:15604 (R;US) 
Hydrology of Area 30, Eastern Region, Interior Coal 
Province, Illinois and Indiana, 10:15605 (R;US) 


Resource characterization series (final), 10:15602 (R;US) 
Sampling 
Study of catalytic diffusion in coal. Final report, 1983-1984, 
10:15584 (R;US) 


Resource characterization series (final), 10:15602 (R;US) 
COAL EXTRACTS 
Infrared Spectra 
Novel analytical approaches to coal beneficiation. Annual 
report, 10:15577 (R;US) 
NMR Spectra 
Novel analytical approaches to coal beneficiation. Annual 
report, 10:15577 (R;US) 
Structural Chemical Analysis 
Novel analytical approaches to coal beneficiation. Annual 
report, 10:15577 (R;US) 
COAL FINES 


Coal preparation for two stage liquefaction. Quarterly report, 
July 1-September 30, 1984, 10:15622 (R;US) 

Integration of advanced preparation with coal liquefaction. 
Fifth quarterly technical progress report, October 1- 
December 31, 1984, 10:15549 (R;US) 

Combustion 

Ignition burner with its own dust supply - a system for heating 
oil substitution in brown coal power plants, 10:15644 
(RA;DD;In German) 


Ignition 
Ignition stability of coal dust flames, 10:15642 (RA;DD;In 
German) 
Particle Size 
Conceptual design and economic analysis for the manufacture 
of an ultra-clean coal/water mixture. Topi 
September 1983-September 1984, 10:15620 (R;US) 
Polydisperse coal slurry rheology. Quarterly report, 10:15623 
(R;US) 
Research engine test of coal slurry fuels. Final report, 10:15633 
(R;US) 
Washability data base of very fine western coals, 10:15619 
(R;US) 
Ww 


ashing 

Washability data base of very fine western coals, 10:15619 
(R;US) 

COAL GASIFICATION 


See also MOLTEN SALT COAL GASIFICATION PROCESS 
SIMPLEX PROCESS 
U-GAS PROCESS 


Development of coal-conversion catalysts. Annual report, 
January-December 1983, 10:15564 (R;US) 

Surface structure and mechanisms of gasification catalyst 
deactivation. Final report, 10:15560 (R;US) 


Study of coal based technologies as part of the national energy 
strategy support services. Final report. Volume 2, Part 2, 
10:15574 (R;US) 


Catalysis 
Mechanism of the catalytic gasification of coal char: a critical 
review, 10:15571 (J;US) 


Catalysts 
Catalyzed gasification of coal: isotope and XPS studies, 
November 16, 1984-February 15, 1985, 10:15547 (R;US) 
Reactive intermediate in the alkalicarbonate-catal 
gasification of coal char, 10:15566 (J;GB) 
Chemical Reaction Kinetics 
Catalyzed gasification of coal: isotope and XPS studies, 
November 16, 1984-February 15, 1985, 10:15547 (R;US) 


istry of carbon gasification 
1983-June 1984, 10:15565 (R;US) 
Evaluations 
Study of coal based technologies as part of the national energy 
strategy support services. Final report. Volume 2, Part 2, 
10:15574 (R;US) 
Computer Codes 

Improved two-dimensional pulverized coal 
gasification/combustion code (PCGC-2). Volume 1. Theory 
and application. Final report, 10:15640 (R;US) 

Improved two-dimensional Pulverized Coal 
Gasification/Combustion code (PCGC-2). Volume 2. User’s 
manual, 10:15639 (R;US) 

Kinetics 

Improved two-dimensional pulverized coal 
gasification/combustion code (PCGC-2). Volume 1. Theory 
and application. Final report, 10:15640 (R;US) 

Improved two-dimensional Pulverized Coal 
Gasification/Combustion code (PCGC-2). Volume 2. User’s 
manual, 10:15639 (R;US) 

Mathematical Models 

Improved two-dimensional pulverized coal 
gasification/combustion code (PCGC-2). Volume 1. Theory 
and application. Final report, 10:15640 (R;US) 


Improved two-dimensional pulverized coal 
gasification/combustion code (PCGC-2). Volume 1. Theory 
and application. Final report, 10:15640 (R;US) 

Improved two-dimensional Pulverized Coal 
Gasification/Combustion code (PCGC-2). Volume 2. User's 
manual, 10:15639 (R;US) 

Pilot Plants 

Erosive-wear using an ultrasonic technique, 
10:15568 (J;US) 

Programs 


Electricity production from coal through molten-carbonate 
fuel cells, 10:16413 (R;US) 
Technology Assessment 
Study of coal based technologies as part of the National 
Energy S support services. Final report. Volume 1, 
10:15637 (R;US) 
COAL GASIFICATION PLANTS 
Materials 
Evaluation of 3 Cr-1.5 Mo-0.1 V steel as a gasifier pressure 
vessel alloy, 10:16543 (R;US) 


Great Plains Coal Gasification Project. Quarterly technical 
progress report, 10:15538 (R;US) 
Personnel 
Worker exposure potential at coal conversion facilities, 
10:15651 (R;US) 
Socio-Economic Factors 
Community perspectives on energy development: the Great 
in Mercer County, North Dakota), 10:15539 (R;US) 
Start-Up 
Great Plains Coal Gasification Project. Quarterly technical 
progress report, 10:15538 (R;US) 
COAL INDUSTRY 
Financial Data 
Performance profiles of major energy producers, 1983. Volume 
2. Statistical tables, 10:15683 (R;US) 
Performance profiles of major energy producers, 1983. Volume 
1. Analysis of trends, 10:15682 (R;US) 
COAL LIQUEFACTION 
See also EXXON LIQUEFACTION PROCESS 
H-COAL PROCESS 
SRC-II PROCESS 
TSL PROCESS 
Integration of advanced preparation with coal liquefaction. 
Fifth quarterly technical progress October 1- 
December 31, 1984, 10:15549 (R;US) 
Bench-Scale Experiments 
Advanced coal liquefaction research. Quarterly technical 
progress report, April 1-June 30, 1983, 10:15543 (R;US) 





COAL LIQUEFACTION 
Catalysts 


Catalysts 
Development of significantly improved catalysts for coal 
liquefaction and upgrading of coal extracts. Quarterly 
report No. 11, April 1-June 30, 1984, 10:15542 


progress 
(R;US) 
Chemical 


Effluents 
Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 5. Physicochemical measurements of 
process streams, products, and emissions, 10:15596 (R;US) 
Coal Liquids 
Development of significantly improved catalysts for coal 
liquefaction and upgrading of coal extracts. Quarterly 
progress report No. 12, July 1-September 30, 1984, 10:15541 
(R;US) 
Health Hazards 
Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 7b. Guidance for the development of 
an occupational health surveillance system, 10:15654 (R;US) 
Organic Solvents 
Solvent tailoring in coal liquefaction. Final report, August 1, 
1980-October 31, 1984, 10:15540 (R;US) 
Process Solutions 
Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 5. Ph: measurements of 
process streams, products, and emissions, 10:15596 (R;US) 
Risk Assessment 
Environmental, health and safety assessments for direct coal 
liquefaction. Volume 7a. Potential health effects, 10:15653 
(R;US) 
COAL LIQUEFACTION PLANTS 
Personnel 


Worker exposure potential at coal conversion facilities, 
10:15651 (R;US) 
Pilot Plants 
Erosive-wear monitoring using an ultrasonic technique, 
10:15568 (J;US) 
COAL LIQUIDS 
Boiling Points 
Toxicological evaluation of materials from the H-Coal pilot 
plant, 10:15559 (R;US) 
Screening 


Chemical and toxicological of coal liquefaction and 
other complex mixtures, 10:15657 (R;US) 


Carcinogenesis 
een metabolism and DNA-binding studies of 
complex organic mixtures, 10:17178 (R;US) 
Toxicological evaluation of materials from the H-Coal pilot 
plant, 10:15559 (R;US) 
Analysis 


Mitigation of acute toxicity of coal-derived liquids by 
hydrotreatment (Tetrahymena), 10:17195 (J;US) 
chemical analysis and biological testing of 
materials from the HRI catalytic two-stage liquefaction 
(CTSL) process, 10:15656 (R;US) 


Composition 
Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 5. Physicochemical measurements of 
process streams, products, and emissions, 10:15596 (R;US) 


Solvent tailoring in coal liquefaction. Final report, August 1, 
1980-October 31, 1984, 10:15540 (R;US) 
Filtration 
Experimental study of the mechanism of constant pressure cake 
filtration: clogging of filter media, 10:15573 (J;US) 
Semifluidized bed filters for coal processing. Final technical 
report, 10:15537 (R;US) 


Chemical and toxicological aspects of coal liquefaction and 
other complex mixtures, 10:15657 (R;US) 
chemical analysis and biological testing of 
materials from the HRI catalytic two-stage liquefaction 
(CTSL) process, 10:15656 (R;US) 
‘au of ACIRL syncrudes to transport fuels, 10:15556 


euaeeaa and determination of hydroxy-functional polycyclic 
aromatic h in coal liquefaction materials, 
10:15585 (R;US) 
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Solvent tailoring in coal liquefaction. Final report, August 1, 
1980-October 31, 1984, 10:15540 (R;US) 
Hydrogen Transfer 
Solvent tailoring in coal liquefaction. Final report, August 1, 
1980-October 31, 1984, 10:15540 (R;US) 


Hydrogenation 

Advanced coal liquefaction research. Technical progress 
report, January 1-April 30, 1984, 10:15545 (R;US) 

Advanced coal liquefaction research. Technical progress 
report, January 1, 1983-December 31, 1983, 10:15544 (R;US) 

Development of significantly improved catalysts for coal 
liquefaction and upgrading of coal extracts. Quarterly 
progress report No. 12, July 1-September 30, 1984, 10:15541 
(R;US) 

Refining of ACIRL syncrudes to transport fuels, 10:15556 
(R;AU) 


Solvent tailoring in coal liquefaction. Final report, August 1, 
1980-October 31, 1984, 10:15540 (R;US) 

Toxicological evaluation of materials from the H-Coal pilot 
plant, 10:15559 (R;US) 

Mass Spectra 

Preliminary chemical analysis and biological testing of 
materials from the HRI catalytic two-stage liquefaction 
(CTSL) process, 10:15656 (R;US) 


Screening 

Chemical and toxicological aspects of coal liquefaction and 

other complex mixtures, 10:15657 (R;US) 
chemical analysis and biological testing of 

materials from the HRI catalytic two-stage liquefaction 
(CTSL) process, 10:15656 (R;US) 

Toxicological evaluation of materials from the H-Coal pilot 
plant, 10:15559 (R;US) 

NMR Spectra 

Preliminary chemical analysis and biological testing of 
materials from the HRI catalytic two-stage liquefaction 
(CTSL) process, 10:15656 (R;US) 


Properties 
Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 5. Physicochemical measurements of 
process streams, products, and emissions, 10:15596 (R;US) 


Advanced coal liquefaction research. Technical progress 
report, January 1-April 30, 1984, 10:15545 (R;US) 
Advanced coal liquefaction research. Technical progress 
report, January 1, 1983-December 31, 1983, 10:15544 (R;US) 
Solvent tailoring in coal liquefaction. Final report, August 1, 
1980-October 31, 1984, 10:15540 (R;US) 
Solvent Extraction 
Solvent tailoring in coal liquefaction. Final report, August 1, 
1980-October 31, 1984, 10:15540 (R;US) 
Structural Chemical Analysis 
Chemical and toxicological aspects of coal liquefaction and 
other complex mixtures, 10:15657 (R;US) 
Teratogenesis 
Toxicological evaluation of materials from the H-Coal pilot 
plant, 10:15559 (R;US) 
Properties 
Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, July 15-December 31, 
1984, 10:15552 (R;US) 
Toxicity 
Chemical and toxicological aspects of coal liquefaction and 
other complex mixtures, 10:15657 (R;US) 
Environmental, health and safety assessments for direct coal 
— Volume 7a. Potential health effects, 10:15653 
Mitigation of acute toxicity of coal-derived liquids by 
hydrotreatment (Tetrahymena), 10:17195 (J;US) 
Retention and toxicity of a coal liquid in artificially 
contaminated sediments, 10:17206 (J;NL) 
Toxicological evaluation of materials from the H-Coal pilot 
plant, 10:15559 (R;US) 
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Methane 
Methane emissions from US coal mines in 1980. Information 
circular/1984, 10:15598 (R;US) 
Rescue Operations 
Field test of a post-disaster communication system. Open file 
report, 4 June 1982-30 September 1983, 10:15655 (R;US) 
COAL MINING 
Land Reclamation 
Kentucky energy resource utilization program. Annual report, 
1 July 1979-30 June 1980, 10:16353 (R;US) 
COAL PREPARATION PLANTS 
Design 


Large-scale peat feed preparation, 10:15616 (R;US) 
On-Line Measurement 
Simulation and automatic control of coarse coal preparation, 


10:15628 (R;AU) 


Simulation and automatic control of coarse coal preparation, 
10:15628 (R;AU) 
COAL SEAMS 


Enhanced recovery of in-situ methane by carbon-dioxide 
injection: an experimental feasibility study, 10:15709 (R;US) 

Prediction, prevention and/or control of outbursts, 10:15612 
(R;AU) 

Technical and economic analysis of coalbed methane recovery 
in the Piceance Basin, 10:15614 (J;US) 

Stress Analysis 
Prediction, prevention and/or control of outbursts, 10:15612 


(R;AU) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS 
See also MHD GENERATOR CDIF 
Combustors 
Development status of the TRW 20 megawatt thermal 
magnetohydrodynamic coal combustor, 10:16411 
(BA;SU;RU) 
COAL-OIL MIXTURES 


See COAL 
FUEL OILS 
FUEL SLURRIES 


COBALT 
Emission Spectroscopy 

Analysis of trace metals in water by inductively coupled 
plasma emission spectrometry using sodium 
dibenzyldithiocarbamate for preconcentration, 10:16665 
(J;US) 

Determination of trace elements in urine using inductively 
coupled plasma spectroscopy with a poly(dithiocarbamate) 
chelating resin, 10:16672 (J;GB) 

Selection of atomic emission lines for tunable atomic lines 
molecular spectrometry of benzene, 10:16667 (J;US) 


Analysis of trace metals in water by inductively coupled 
plasma emission spectrometry using sodium 
Gheameliihtocedtenate for preconcentration, 10:16665 
(J;US) 
Solvent Extraction 

Extraction of 3d transition metals from molten cesium-sodium- 
potassium/acetate eutectic into dodecane using 
organophosphorous ligands, 10:16669 (J;US) 


High-capacity pressurized continuous chromatograph, 10:16674 
(J;US) 
COBALT 59 TARGET 
Neutron Reactions 
Test of microscopic optical model potentials for neutron elastic 
scattering at 14.6 MeV over a wide mass range, 10:17490 
G;US) 
COBALT 60 


Deposition 
Evaluation of the applicability of colloid studies to cobalt-60 
deposition in LWRs, 10:16157 (R;US) 
Environmental Transport 
Radionuclide sorption on low-exchange capacity Hanford site 
soils, 10:17035 (J;US) 


COLLAGEN 
Biosynthesis 


Inventories 
Evaluation of the radioactive inventory in, and estimation of 
isotopic release from, the waste in eight trenches at the 
Sheffield low-level waste burial site, 10:15765 (R;US) 
COBALT COMPLEXES 
Alkylation 


yl)porphyrin in aqueous 
spectrophotometric study, 10:16755 (J;US) 
Oxidation 
Reduction and alkylation of cobalt(II) tetrakis(4- 
sulfonatopheny!)porphyrin in aqueous solutions. A kinetic 
spectrophotometric study, 10:16755 (J;US) 
Reduction 


Reduction and alkylation of cobalt(II) tetrakis(4- 
sulfonatophenyl)porphyrin in aqueous solutions. A kinetic 
spectrophotometric 


study, 10:16755 (J;US) 
COBALT OXIDES 
Electrodeposition 


Electrolysis and electrocatalytic activity of CozOs films, 
10:15933 (J;US) 


Electrolysis and electrocatalytic activity of Co2Os films, 
10:15933 G;US) 
COGENERATION 
Prior to November 1980, this concept was indexed to CO- 
GENERATION. 
See COGENERATION 
Commercialization 
Renewable energy: cogeneration, 10:16366 (R;US) 
Decision Making 
Advanced technology cogeneration system conceptual 
study: closed cycle gas turbines, 10:16050 (R;US) 
Heat Storage 
Thermal energy storage for commercial cogeneration 
Final report, July 1983-March 1984, 10:16471 (R;US) 
Market 
Advanced technology cogeneration system conceptual design 
study: closed cycle gas turbines, 10:16050 (R;US) 
Rate Structure 
Innovative Rates Program. Final narrative progress report, 
October 1, 1980-September 30, 1982, 10:16388 (R;US) 
COGENERATION PLANTS 
See DUAL-PURPOSE POWER PLANTS 
COHERENT ACCELERATORS 
Computerized Simulation 
Two-dimensional beat wave acceleration simulation, 10:16863 
(R;US) 
COILS (MAGNETIC) 
See MAGNET COILS 
COKE 
Mechanical Properties 
Evaluation of overseas coking coals and their significance for 
ing Australian coals, 10:15581 (R;AU) 
Improved evaluation of Australian coking coals and blast 
furnace cokes, 10:15582 (R;AU) 
Trade 
Coal Data: A Reference, 10:15532 (R;US) 
COKING PLANTS 


Equipment 
Establishment of availability figures by means of mathematical 
models, taking particular account of equipment wear, 
10:15554 (RA;DD;In German) 


Establishment of availability figures by means of mathematical 
models, taking particular account of equipment wear, 
10:15554 (RA;DD;In German) 

COLD PLASMA 
Electron Beam Injection 

Acceleration of electrons by the interaction of a bunched 

electron beam with a plasma, 10:16869 (J;US) 
COLLAGEN 


Potentiation of butylated hydroxytoluene-induced acute lung 
damage by oxygen: cell kinetics and collagen, 10:17217 
G;US) 





tokamaks, 10:17622 (J;US) 
Particle 


Charged-! Transport 
Monte Carlo studies of transport in stellarators, 10:17635 
G;US) 
Kinetic 


expansion method for solving linearized plasma 
papers, June 1983-June 1984, 10:17575 (R;US) 
Nonlinear Problems 
Numerical simulation of electromagnetic turbulence in 
tokamaks, 10:17622 (J;US) 
Particle Losses 
Particle loss rates from electrostatic wells of arbitrary mirror 
ratios, 10:17633 (J;US) 


Turbulence 
Numerical simulation of electromagnetic turbulence in 
tokamaks, 10:17622 (J;US) 
COLLISIONLESS PLASMA 
Charged-Particle Reactions 
Guiding-center autonomy theorem, 10:17619 (J;US) 
Drift Instability 
Particle simulation of drift waves in a sheared magnetic field, 
10:17625 (J;US) 
COLOGNE SPIRITS 
See ETHANOL 
COLORADO 
Oil Fields 
Reservoir characterization for numerical simulation of 
Mesaverde meanderbelt sandstone, northwestern Colorado, 
10:15672 (J;US) 
COLORADO PLATEAU 
Geologic Models 
Model for the tectonic development of the southeastern 
Colorado Plateau boundary, 10:17251 (J;US) 
Tectonics 
Model for the tectonic development of the southeastern 
Colorado Plateau boundary, 10:17251 (J;US) 
COLUMBIA RIVER 
Water column primary production in the Columbia River 
estuary. Final report, 10:15921 (R;US) 
Contamination 
Investigation of groundwater seepage from the Hanford 
shoreline of the Columbia River, 10:17058 (R;US) 


Licensing 

Safety Evaluation Report related to the operation of 
Comanche Peak Steam Electric Station, Units 1 and 2 
(Docket Nos. 50-445 and 50-446). Supplement No. 7, 
10:16238 (R;US) 

Reactor Safety 

Safety Evaluation Report related to the operation of 
Comanche Peak Steam Electric Station, Units 1 and 2 
(Docket Nos. 50-445 and 50-446). Supplement No. 7, 
10:16238 (R;US) 
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COMANCHE PEAK-2 REACTOR 

Somervell, Texas, USA 

Reactor Licensing 
Safety Evaluation Report related to the operation of 
Comanche Peak Steam Electric Station, Units 1 and 2 
Nos. 50-445 and 50-446). Supplement No. 7, 
10:16238 (R;US) 
Reactor Safety 
Safety Evaluation Report related to the operation of 
Comanche Peak Steam Electric Station, Units 1 and 2 
et Nos. 50-445 and 50-446). Supplement No. 7, 
10:16238 (R;US) 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBINED-CYCLE POWER PLANTS 

Prior to March, 1976, the descriptors COMBINED CYCLES and 
FOSSIL-FUEL POWER PLANTS or THERMAL POWER 
PLANTS were used for indexing this concept. 

Comparative Evaluations 

Advanced technology cogeneration system conceptual design 

study: closed cycle gas turbines, 10:16050 (R;US) 
Design 

Advanced technology cogeneration system conceptual design 

study: closed cycle gas turbines, 10:16050 (R;US) 
Economic Analysis 

Case studies in technology choice. Volume 1. Baltimore Gas 

and Electric Company. Final report, 10:16072 (R;US) 
Technology Assessment 

Case studies in technology choice. Volume 1. Baltimore Gas 
and Electric Company. Final report, 10:16072 (R;US) 

Study of coal based technologies as part of the National 
Energy Strategy support services. Final report. Volume 1, 
10:15637 (R;US) 

Thermal Efficiency 

Study of coal based technologies as part of the national energy 
strategy support services. Final report. Volume 2, Part 2, 
10:15574 (R;US) 

COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
Air Pollution 

Air-emissions measurement of MSW combustion, 10:16976 
(RA;US) 

Chlorinated dibenzo-p-dioxins and furans in incineration of 
municipal solid waste, 10:16977 (RA;US) 

Air Pollution Abatement 

Hazardous-waste aspects of MSW combustion, 10:16975 

(RA;US) 
Computer Codes 

Improved two-dimensional pulverized coal 
gasification/combustion code (PCGC-2). Volume 1. Theory 
and application. Final report, 10:15640 (R;US) 

Improved two-dimensional Pulverized Coal 
Gasification/Combustion code (PCGC-2). Volume 2. User's 
manual, 10:15639 (R;US) 

Gas Analysis 

Aspects of sparsely studied gas phase chemistry of import to 
the energy technologies (Corrosive effects of gases), 
10:16589 (J;US) 

Kinetics 

Improved two-dimensional pulverized coal 
gasification/combustion code (PCGC-2). Volume 1. Theory 
and application. Final report, 10:15640 (R;US) 

Improved two-dimensional Pulverized Coal 
Gasification/Combustion code (PCGC-2). Volume 2. User's 
manual, 10:15639 (R;US) 

Mathematical Models 

Improved two-dimensional pulverized coal 
gasification/combustion code (PCGC-2). Volume 1. Theory 
and application. Final report, 10:15640 (R;US) 


Improved two-dimensional pulverized coal 
gasification/combustion code (PCGC-2). Volume 1. Theyry 
and application. Final report, 10:15640 (R;US) 
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Improved two-dimensional Pulverized Coal 
Gasification/Combustion code (PCGC-2). Volume 2. User's 
manual, 10:15639 (R;US) 

Waterwall Incinerators 
Akron recycle energy system, 10:16494 (RA;US) 
COMBUSTION PRODUCTS 


Spectra 
Mechanisms and reaction dynamics related to methane 
combustion. Final report, April 1982-June 1984, 10:15716 
(R;US) 
Air Pollution 
Residential wood and coal combustion. Task 1. Summary of 
current and proposed state and/or local regulatory activities. 
Final report, 10:16969 (R;US) 
Air Pollution Abatement 
Hot flue-gas spiking and recovery study for 
tetrachlorodibenzodioxins (TCDD) using Modified Method 5 
and SASS (Source Assessment Sampling System) sampling 
with a simulated incinerator. Final report, May 1981- 
February 1982, 10:16992 (R;US) 
Hot Gas Cleanup 
High temperature gas filtration research needs. Final report 
(158 references), 10:15590 (R;US) 
Pressurized fluidized-bed turbocharged-boiler repowering 
study. Final report, 10:15638 (R;US) 
Mass Spectroscopy 
Mechanisms and reaction dynamics related to methane 
combustion. Final report, April 1982-June 1984, 10:15716 
(R;US) 
Pollution Regulations 
Residential wood and coal combustion. Task 1. Summary of 
current and proposed state and/or local regulatory activities. 
Final report, 10:16969 (R;US) 
COMBUSTORS 


See also CYCLONE COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 


Combustion Control 
Combustion research related to utilization of coal as a gas 
turbine fuel, 10:16077 (J;US) 
Comparative Evaluations 
Phase II: primary heater module. Final report, February 1980- 
November 1983. Volume II, 10:15634 (R;US) 


Bale Burner. Final report, 10:15881 (R;US) 

Mass-fired rotary combustor: an innovative combustion system, 
10:16486 (RA;US) 

Phase II: primary heater module. Final report, February 1980- 
November 1983. Volume II, 10:15634 (R;US) 

Materials Testing 

Thermal EOR process research and development, 10:15670 

(R;US) 
Performance Testing 

Bale Burner. Final report, 10:15881 (R;US) 

Development status of the TRW 20 megawatt thermal 
magnetohydrodynamic coal combustor, 10:16411 
(BA;SU;RU) 

Low Emission Combustor Technology Program. Final report, 
October 1, 1982-October 31, 1984 (Multiannular Swirl 
Burner), 10:16844 (R;US) 

COMETS 
Orbits 

Effect of low-velocity, low-mass intruders (collisionless gas) on 

the dynamical evolution of a binary system, 10:17309 (J;US) 
COMMERCIAL BUILDINGS 
Cogeneration 

Thermal energy storage for commercial cogeneration systems. 

Final report, July 1983-March 1984, 10:16471 (R;US) 
Daylighting 
Energy nomographs as a design tool for daylighting, 10:16455 
(J;CH) 
Energy Analysis 
Energy nomographs as a design tool for daylighting, 10:16455 
(J;CH) 
Energy Conservation 
Energy conservation case studies for model commercial 
buildings covered by the CACS program, 10:16442 (R;US) 


Energy Consumption 

Energy nomographs as a design tool for daylighting, 10:16455 
(J;CH) 

Recent changes in US energy consumption: What happened 

and why, 10:16399 (BA;US) 
COMMERCIAL SECTOR 

Fuel Consumption 

Natural Gas Monthly, December 1984, 10:15707 (R;US) 
COMPACT COMMISSIONS 

Evaluation 

Considerations for evaluating 
waste compacts, 10:15762 (R;US) 
COMPOSITE MATERIALS 

Curing 
NMR characterization of boron trifluoride-amine catalysts used 

in the cure of carbon fiber/epoxy prepregs, 10:16609 (J;US) 

Fabrication 
Fabrication of fiber reinforced ceramic composites by chemical 

vapor infiltration, 10:16607 (R;US) 

Materials Testing 
Atomic oxygen facility for studying polymer materials for 

spacecraft applications, 10:16824 (R;US) 

Physical Radiation Effects 
Electron radiation effects on the thermal expansion of 

graphite/resin composites, 10:16608 (R;US) 
COMPOUND-NUCLEUS REACTIONS 
Nuclear Reaction Kinetics 
Macroscopic treatment of nuclear dynamics, 10:17528 (J;NL) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR STORAGE POWER PLANTS 

Heat Exchangers 

Recuperative heat exchangers in compressed-air energy storage 
plants. Final report, 10:16323 (R;US) 
COMPUTER CODES 

Computer codes are indexed by their initial letter and CODES, 
eg., A CODES. If the code name begins with a number the 
code is indexed to NUMBER CODES. 

C Codes 
CHEM2D: a two-dimensional, three-phase, nine-component 

chemical flood simulator. Volume III. CHEM2D appendices 
and phase behavior calculation program, 10:15666 (R;US) 

CHEM2D: a two-dimensional, three-phase, nine-component 
chemical flood simulator. Volume Il. CHEM2D program 
user’s manual, 10:15665 (R;US) 

CHEM2D: a two-dimensional, three-phase, nine-component 
chemical flood simulator. Volume I. CHEM2D technical 
description and FORTRAN code, 10:15664 (R;US) 

Computer-assisted Gran titration procedure for strong acid 
determination, 10:16978 (R;US) 

Computer-based data analysis system for enzyme-linked 
immunosorbent assays (Cyberdoma data acquisition and 

analysis programs), 10:17096 (J;NL) 

E Codes 

[Constitutive correlations for wire-wrapped subchannel analysis 
under forced and mixed convection conditions]. Part II, 
10:16131 (R;US) 

Constitutive correlations for wire-wrapped subchannel analysis 
under forced and mixed convection conditions. Part 1, 
10:16130 (R;US) 

EQ3/6: status and applications, 10:17260 (R;US) 

EVENTS4 user’s manual: a computer code for analyzing 
explosion-induced gas-dynamic transients in flow networks, 
10:16953 (R;US) 

The effects of program restructuring, algorithm change, and 
architecture choice on program performance, 10:17780 
(BA;US) 

G Codes 

GEMINI: a computer program for two and three dimensional 
linear static, and seismic structural analysis, CDC 7609 
version, 10:16772 (R;US) 

I Codes 

User’s manual for the time-dependent INERTIA code, 

10:17593 (R;US) 


low-level radioactive 





COMPUTER CODES 
L Codes 


L Codes 
The effects of program restructuring, algorithm change, and 
architecture choice on program performance, 10:17780 
(BA;US) 
M Codes 
Dimensional synthesis of plane linkages (MAKU), 10:16784 
(R;DE;In German) 
MATRIX: a program that shows how row and column 
orderings affect matrix fill-in, 10:17766 (R;US) 
MAXWEL: Exact photon cross-section processor for 
relativistic Maxwellian electrons, 10:17447 (J;NL) 
Symbolic manipulation for plasma kinetic 
deviations, 10:17655 (J;US) 


Improved two-dimensional Pulverized Coal 
Gasification/Combustion code (PCGC-2). Volume 2. User's 
manual, 10:15639 (R;US) 

N Codes 


NXDC-neutron and x-ray diffraction code 
structures suiaienn’ 10:17535 (R;EG) 
P Codes 


Energy deposition from particle beams, 10:17537 (R;US) 
Performance 


The effects of program restructuring, algorithm change, and 
architecture choice on program performance, 10:17780 


code for crystal 


RET: a computer code for solution of space-time dependent 
heat and mass transfer problem associated with metal 
hydrogen storage beds, 10:15829 (R;EG) 

RETRAN-02: a program for transient thermal-h i 
analysis of complex fluid flow systems. Volume 1. Theory 
and numerics (Revision 2), 10:16308 (R;US) 

Codes 


10:16774 (R;US) 

STEALTH: a Lagrange explicit finite-difference code for 
solids, structural, and thermohydraulic analysis. Volume 5. 

STEALTH-SEISMIC code user’s manual, 10:16226 (R;US) 

T Codes 
Documentation for TRACE: an interactive beam-transport 
code, 10:16862 (R;US) 

Settlement of uranium mill tailings piles: a comparison of 
analysis techniques (TRUNC code), 10:15766 (R;US) 

Validation 

Improved two-dimensional pulverized coal 
gasification/combustion code (PCGC-2). Volume 1. Theory 
a ene ee A 

two-dimensional Pulverized Coal 


Gasification/Combustion code (PCGC-2). Volume 2. User's 
manual, 10:15639 (R;US) 
GRAPHICS 


-control systems. Final report, October 1979-September 
1983, 10:16421 (R;US) 
NETWORKS 


Programming 
UNIX kernal networking support and the LINCS 
communications architecture, 10:17765 (R;US) 


cyclic directed 
to network reliability, 10:17788 (J;US) 
PROGRAMS 
See COMPUTER CODES 
COMPUTER-AIDED DESIGN 


Dimensional synthesis of plane linkages (MAKU), 10:16784 
(R;DE;In German) 


Te emamntied Semnintinn tates tasted tr 


fossil fuel power plants. Final report (Includes list of firms 
equipment, software, etc.), 10:16052 (R;US) 
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HP COMPUTERS 
MICROPROCESSORS 
MIDAS COMPUTER 


Computational physics and supercomputers. Revision 1, 
10:17607 (R;US) 


Piecewise data flow architecture control flow and register 

management, 10:17784 (J;US) 
CONCENTRATOR SOLAR CELLS 

Prior to July, 1979 SOLAR CELLS or specific solar cells 
descriptors and SOLAR CONCENTRATORS were used to 
index this concept. 

Nonimaging dielectric elements in second-stage concentrators 
for photovoltaic applications, 10:15944 (BA;GB) 
Cost Benefit Analysis 
Technology and economic status of concentrating photovoltaic 
systems in the United States, 10:15945 (BA;GB) 
Design 
Conceptual design for a high-concentration (500X) 
photovoltaic array, 10:15915 (R;US) 

Design and development of a linear Fresnel lens air-cooled 
photovoltaic module and a stand-alone photovoltaic 
collector array, 10:15925 (R;US) 

Fresnel Lens 

Design and development of a linear Fresnel lens air-cooled 
photovoltaic module and a stand-alone photovoltaic 
collector array, 10:15925 (R;US) 

Graded Band Gaps 
Multijunction cells for concentrators: technology prospects. 
Issue study, 10:15908 (R;US) 
CONDENSATES 
Impurities 
On-line debris monitoring of condensate, 10:16082 (R;GB) 
CONDENSED AROMATICS 


Simple model for electron inelastic mean free paths: application 
to condensed organic materials, 10:16738 (J;NL) 


Laser flash photolysis study of pyrene-1-aldehyde: intersystem 
crossing efficiency, photoreactivity and triplet state 
properties in various solvents, 10:16749 (J;GB) 

Synthesis 
Fundamental pyrolysis studies, 10:15851 (RA;US) 
CONDENSED CYCLOALKANES 
Electronic Structure 
Simple model for electron inelastic mean free paths: application 
to condensed organic materials, 10:16738 (J;NL) 
CONDENSER COOLING SYSTEMS 
Condensates 
On-line debris monitoring of condensate, 10:16082 (R;GB) 
CONDENSERS 


Ocean Thermal Energy Conversion-materials issues, 10:15975 
G;US) 
Corrosion 


ar Thermal Energy Conversion-materials issues, 10:15975 
J;US) 
Materials Testing 
ar Thermal Energy Conversion-materials issues, 10:15975 
;US) 
CONDUCTIVITY (THERMAL) 
See THERMAL CONDUCTIVITY 
CONNECTICUT 
Energy Extension Service 
Energy Extension Service pilot program: Evaluation report 
after two years. Volume II. State reports, 10:16500 (R;US) 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 





CONSOLES 
Human Factors Engineering 
Interactive simulator evaluation for CRT-generated displays, 
10:16163 (R;US) 
CONSOLIDATED EDISON THORIUM REACTOR 
See INDIAN POINT-1 REACTOR 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTACTORS 
See SWITCHES 
CONTACTS (ELECTRIC) 
See ELECTRIC CONTACTS 
CONTAINERS 
See also PRESSURE VESSELS 
Materials Testing 
High-Level Waste Management Program, 10:15769 (RA;US) 
Restraints 


Broad technical and professional nuclear assistance support - 
Work Order No. 1: Recommendations for proposed dunnage 
for the TRUPACT-I shipments of TRU waste. Volume I, 
10:16778 (R;US) 


Safety analysis report for modified 30-inch UF. cylinder 
shipping 
10:16783 (R;US) 


DOT specification 21 PF-1. Revision 1, 


Broad technical and professional nuclear assistance support - 
Work Order No. 1: Recommendations for proposed di 
for the TRUPACT-I shipments of TRU waste. Volume I, 
10:16778 (R;US) 
Stress Analysis 
Broad technical and professional nuclear assistance support - 
Work Order No. 1: Recommendations for proposed dunnage 
for the TRUPACT-I shipments of TRU waste. Volume II. 
Stress analysis, 10:16779 (R;US) 
CONTAINMENT BUILDINGS 
Reliability 


Full-scale leak-rate tests of concrete containment wall 
elements, 10:16254 (RA;US) 
Test Facilities 
Full-scale leak-rate tests of concrete containment wall 
elements, 10:16254 (RA;US) 
CONTAINMENT SHELLS 
Aerosols 
Aerosols and leaking concrete containment walls, 10:16272 
(RA;US) 
Leaks 
Aerosols and leaking concrete containment walls, 10:16272 
(RA;US) 


Limit load analysis of actual spherical containments subjected 
to static internal pressure and temperature, 10:16274 


Computer modelling of the sealing behavior of gaskets in 
flanged joints, 10:16252 (RA;US) 
Containment penetration elastomer seal test, 10:16248 (RA;US) 
Closures 
Determination of containment 


large opening penetration 
leakage during severe accident —— 10:16275 (RA;US) 


Failure/leakage predictions of concrete structures containing 
cracks, 10:16271 (RA;US) 
Design Basis Accidents 
Containment integrity 
10:16315 (BA;US) 
Containment capability, 10:16316 (BA;US) 
Failures 
Behavior of spherical PWR-containments close to reinforced 
sections under excessive internal pressure, 10:16259 (RA;US) 
Failure/leakage predictions of concrete structures containing 
cracks, 10:16271 (RA;US) 
KFix/PNS research program on PWR steel containment 
behavior under accident conditions, 10:16249 (RA;US) 


of SEP’ plants under combined loads, 


Research Programs 


Gaskets 

Preliminary analysis of large penetration enclosures for 
containment vessels subject to beyond design basis loadings, 
10:16313 (BA;US) 

Heat Transfer 

Effects of water condensation on aerosol in PWR ice 

beds and BWR suppression pools, 10:16301 (R;US) 
Leak Testing 

Containment integrity and leakage evaluation, 10:16263 
(RA;US) 

Determination of as found containment integrated leakage rate, 
10:16262 (RA;US) 

Major considerations in scale of reinforced concrete 
containment structures, 10:16314 (BA;US) 

On-power containment integrity monitoring in CANDU multi- 
unit stations, 10:16261 (RA;US) 

Preliminary analysis of large penetration enclosures for 
containment vessels subject to beyond design basis loadings, 
10:16313 (BA;US) 

PWR integrated leak rate test, a review of experiences and 
results, 10:16247 (RA;US) 

Shortened duration ILRT’s versus ILRT failure detection, 
10:16260 (RA;US) 

Leaks 

Determination of containment large opening penetration 
leakage during severe accident cecuiiien 10:16275 (RA;US) 

Failure/leakage predictions of concrete structures containing 
cracks, 10:16271 (RA;US) 

Structural aspects of leakage in reinforced concrete 
containments - experimental approach, 10:16273 (RA;US) 

Liners 

Liner integrity in overpressurized post-tensioned concrete 

containments, 10:16255 (RA;US) 
Mechanical Tests 

The response of steel containment models to internal 

pressurization, 10:16312 (BA;US) 


Preliminary analysis of large penetration enclosures for 
containment vessels subject to beyond design basis loadings, 
10:16313 (BA;US) 

Pressure Effects 

Preliminary analysis of large penetration enclosures for 
containment vessels subject to beyond design basis loadings, 
10:16313 (BA;US) 

The response of steel containment models to internal 
pressurization, 10:16312 (BA;US) 

Pressure Gradients 

MARCH-HECTR analysis of selected accidents in an ice- 

condenser containment (PWR), 10:16291 (R;US) 
Pressure Suppression 

Effects of water condensation on aerosol particles in PWR ice 

beds and BWR suppression pools, 10:16301 (R;US) 


Recent results on the evaluation of the overpressure 
of concrete and steel containments, 10:16257 (RA;US) 
Reinforced Concrete 
Structural aspects of leakage in reinforced concrete 
containments - experimental approach, 10:16273 (RA;US) 


ANL survey of LWR containment penetrations: a progress 
report, 10:16251 (RA;US) 
Computer modelling of the sealing 
flanged joints, 10:16252 (RA;US) 
Concrete containment integrity program at EPRI, 10:16250 
(RA;US) 
Impact of the HDR tests on the modeling of containment 
loads, 10:16264 (RA;US) 
Recent results on the evaluation of the overpressure 
of concrete and steel containments, 10:16257 (RA;US) 
Reliability assessment of Indian Point Unit 3 containment 
structure under combined loads, 10:16310 (BA;US) 
Structural behavior of penetrations in reinforced concrete 
secondary containment vessels, 10:16256 (RA;US) 
Research Programs 
Twelfth water reactor safety research information meeting: 
proceedings. Volume 3, 10:16278 (R;US) 


behavior of gaskets in 





Risk Assessment 
Computer aided probabilistic assessment of containment 
integrity, 10:16266 (RA;US) 
Containment integrity of SEP’ plants under combined loads, 
10:16315 (BA;US) 
Containment capability, 10:16316 (BA;US) 
Hierarchical goal tree structure for containment integrity, 
10:16267 (RA;US) 
Reliability assessment of Indian Point Unit 3 containment 
structure under combined loads, 10:16310 (BA;US) 
Uncertainties associated with containment analysis, 10:16270 
(RA;US) 
Scale Models 
Major considerations in scale ing of reinforced concrete 
containment structures, 10:16314 (BA;US) 
The response of steel containment models to internal 
pressurization, 10:16312 (BA;US) 
Seismic Effects 
Containment integrity of SEP’ plants under combined loads, 
10:16315 (BA;US) 
seismic analysis of a nuclear power plant steel 
containment, 10:16311 BAUS) 
Reliability assessment of Indian Point Unit 3 containment 
structure under combined loads, 10:16310 (BA;US) 


Configuration 
Behavior of spherical PWR-containments close to reinforced 
sections under excessive internal pressure, 10:16259 (RA;US) 
Stress Analysis 
Nonlinear analysis of concrete containments under static 
pressurization evaluation of the risk of leakage, 10:16253 
(RA;US) 
Probabilistic seismic analysis of a nuclear power plant steel 
containment, 10:16311 (BA;US) 
Structural behavior of ions in reinforced concrete 
secondary containment vessels, 10:16256 (RA;US) 
Thermal Stresses 
Thermal stresses in PWR-containments under loss of coolant 
accidents, 10:16258 (RA;US) 
CONTINENTAL MARGIN 
See also CONTINENTAL SHELF 
Geologic Formations 
Structural framework of the Norwegian Sea, 10:17237 
(RA;NO) 
Geologic History 
ical framework and hydrocarbon potential of basins in 
the Nothern Seas, 10:15660 (R;NO) 
Reflection seismic interpretation and sea floor spreading 
history of Baffin Bay, 10:17243 (RA;NO) 
Natural Gas 
Geological framework and h 
the Nothern Seas, 10:15660 (R;NO) 
Petroleum Deposits 
ical framework and hydrocarbon potential of basins in 
the Nothern Seas, 10:15660 (R;NO) 
Petroleum Geology 
Structural framework of the Norwegian Sea, 10:17237 
(RA;NO) 
Seismic Surveys 
ical framework and hydrocarbon potential of basins in 
the Nothern Seas, 10:15660 (R;NO) 
Reflection seismic interpretation and sea floor spreading 
history of Baffin Bay, 10:17243 (RA;NO) 
Structural framework of the Norwegian Sea, 10:17237 


potential of basins in 


Structural and stratigraphic evolution of the Barents Sea, 
10:17236 (RA;NO) 


Structural and stratigraphic evolution of the Barents Sea, 
10:17236 (RA;NO) 
Natural Gas Deposits 
Hydrocarbon potential of the northern Norwegian shelf in the 
light of recent drilling, 10:15662 (RA;NO) 
Proposed mid-Atlantic OCS oil and gas lease sale. III. 
Geology report, 10:15687 (R;US) 


Proposed oil and gas lease sales 94, 98 and 102. Final 
environmental impact statement, 10:17076 (R;US) 
Proposed St. George Basin, Sale 89. Draft environmental 
impact statement, 10:15690 (R;US) 
Reserves and future prospects for natural gas in Western 
Europe, 10:15699 (RA;NO) 
Petroleum Deposits 
Hydrocarbon potential of the northern Norwegian shelf in the 
light of recent drilling, 10:15662 (RA;NO) 
Proposed mid-Atlantic OCS oil and gas lease sale. III. 
Geology report, 10:15687 (R;US) 
Proposed oil and gas lease sales 94, 98 and 102. Final 
environmental impact statement, 10:17076 (R;US) 
Proposed St. George Basin, Sale 89. Draft environmental 
impact statement, 10:15690 (R;US) 
Petroleum Geology 
Hydrocarbon potential of the northern Norwegian shelf in the 
light of recent drilling, 10:15662 (RA;NO) 
CONTROL ROOMS 
Consoles 
Interactive simulator evaluation for CRT-generated displays, 
10:16163 (R;US) 
CONTROL SYSTEMS 
For automated processes including feedback. 
See also REACTOR CONTROL SYSTEMS 
Computerized Simulation 
Experimental control analysis of a fuel gas saturator. Final 
report (Multivariable), 10:15553 (R;US) 
Design 
Experimental control analysis of a fuel gas saturator. Final 
report (Multivariable), 10:15553 (R;US) 
Mathematical Models 
Experimental system identification on the 25 meter horizontal- 
axis wind turbine, 10:16032 (R;NL;In Dutch) 
Systems Analysis 
Experimental control analysis of a fuel gas saturator. Final 
report (Multivariable), 10:15553 (R;US) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVERTERS (IMAGE) 
See IMAGE CONVERTERS 
COOLANTS 
See also specific coolant materials. 


Biodegradation 
Biodegradation of waste coolant fluid. Final report, 10:16777 
(R;US) 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 
COPPER 
Antiproton Reactions 
Low energy antiproton nuclear absorption cross sections, 
10:17493 (J;US) 
Biological Accumulation 
Heavy metal concentrations in some oyster species of the 
Caribbean coast of Columbia, 10:17176 (R;DE;In German) 
Biological Effects 
Experimental control of flowering in Lemna. IV. Inhibition of 
photoperiodic sensitivity by copper, 10:17230 (J;US) 
Effects 


Catalysts for biomass gasification, 10:15854 (R;US) 
Electron-Atom Collisions 
Electron collisions with positive ions. Progress report, April 1, 
1984-March 31, 1985, 10:17337 (R;US) 
Emission Spectroscopy 
Analysis of trace metals in water by inductively coupled 
plasma emission spectrometry using sodium 
dibenzyldithiocarbamate for preconcentration, 10:16665 
G;US) 
Determination of trace elements in urine using inductively 
coupled plasma spectroscopy with a poly(dithiocarbamate) 
chelating resin, 10:16672 (J;GB) 





ization of a cadmium-binding complex of cabbage 
leaves, 10:17182 (J;US) 
Radiation Effects 


Direct observation of ion-beam-induced effects in the ANL- 
HVEM, 10:16530 (R;US) 
Pion Plus Reactions 
Partial-wave analysis of coherent 3 m7 production on nuclei at 
200 GeV, 10:17412 (J;US) 
Pollution Sources 
Analysis of aqueous sediments, 10:17052 (J;US) 


Analysis of trace metals in water by inductively coupled 
plasma emission spectrometry using sodium 
dibenzyldithiocarbamate for preconcentration, 10:16665 
G;US) 


Electrolytic recovery of copper and regeneration of nitric acid 
from a copper strip solution, 10:15748 (R;US) 


High-capacity pressurized continuous chromatograph, 10:16674 
GJ;US) 
Welded Joints 
Filament contact with in situ NbsSn superconducting wire, 
10:16577 (J;GB) 
Welding 
Fabrication of copper cooling panels, 10:16547 (R;US) 
COPPER ALLOYS 
Amorphous State 
Formation and growth of amorphous phases by solid-state 
reaction in elemental composites prepared by cold working, 
10:16565 (J;US) 
Cold Working 
Formation and growth of amorphous phases by solid-state 
reaction in elemental composites prepared by cold working, 
10:16565 (J;US) 


Performance of a copper-lithium alloy as an impurity control 
system surface material for a fusion reactor, 10:17678 (R;US) 
Phase Transformations 
Formation and growth of amorphous phases by solid-state 
reaction in elemental composites prepared by cold working, 
10:16565 (J;US) 
Radiation Effects 
Direct observation of ion-beam-induced effects in the ANL- 
HVEM (CusAu), 10:16530 (R;US) 


Formation and growth of amorphous phases by solid-state 
reaction in elemental composites prepared by cold working, 
10:16565 (J;US) 

COPPER CHLORIDES 
Solubility 


of metal chloride complexes in aprotic systems, 
10:16700 (J;US) 
COPPER COMPLEXES 
Agglomeration 
Aggregation of uroporphyrin I and its metal derivatives in 
aqueous solution: Raman difference spectroscopy and 


absorption spectroscopy, 10:16718 (J;US) 
Structure 


Electronic structure of metallouroporphyrins and their 7-7 
. dimers, 10:16719 (J;US) 
COPPER COMPOUNDS 
See also COPPER HYDRIDES 
COPPER OXIDES 
Ecological Concentration 
Elemental composition of airborne particulates in uranium 
mining and milling operations, 10:15793 (R;US) 
COPPER HYDRIDES 
Electronic Structure 
Hydrogen diffusion and electronic structure in crystalline and 
amorphous Ti/sub y/CuH/sub x/, 10:16603 (BA;US) 
COPPER IONS 
Electron-Ion Collisions 
Survey of experimental and theoretical electron-impact 
ionization cross sections for transition metal ions in low 
stages of ionization, 10:17597 (R;US) 


COPPER OXIDES 
Leaching 


Anaerobic microbial transformations in subsurface 
environments: iterative laboratory-field research, 10:15595 
(R;US) 

COPPER VAPOR LASERS 
See GAS LASERS 
CORE CATCHERS 

Adaptive collocation method for simultaneous heat and mass 

diffusion with phase change, 10:16318 (J;US) 
After-Heat Removal 

Evaluation of molten lead mixing in sodium coolant by 
diffusion for application to PAHR (LMFBR), 10:16181 
(R;US) 

Thermal Stresses 

Adaptive collocation method for simultaneous heat and mass 

diffusion with phase change, 10:16183 (R;US) 
CORE SPRAY SYSTEMS 
Droplets 
Influence of condensation on subcooled sprays. Final 
report, 10:16232 (R;US) 
CORES (DRILL) 
See DRILL CORES 
CORES (REACTOR) 
See REACTOR CORES 
CORIUM 
Gamma Detection 
Development of remote high-range isotopic gamma scope. 
Final report, 10:16230 (R;US) 

CORN (MAIZE) 

See MAIZE 
CORN STOVER 

See MAIZE 
CORONA (SOLAR) 

See SOLAR CORONA 
CORROSION 

Mi 
High resolution in situ ultrasonic corrosion monitor, 10:16827 


(P;US) 


Aspects of sparsely studied gas phase chemistry of import to 
the energy technologies (Corrosive effects of gases), 
10:16589 (J;US) 

Ultrasonic Testing 

High resolution in situ ultrasonic corrosion monitor, 10:16827 
(P;US) 

CORROSION RESISTANT ALLOYS 
See also STAINLESS STEELS 
Corrosion 

Low-temperature hot corrosion of turbine materials exposed to 

the effluent from an experimental PFBC, 10:16582 (J;US) 
Erosion 

Field test erosion data for materials for centrifugal coal slurry 

pumps, 10:15631 (J;US) 


Low-temperature hot corrosion of turbine materials exposed to 
the effluent from an experimental PFBC, 10:16582 (J;US) 
COSMIC GAMMA BURSTS 
High energy transients, 10:17276 (R;US) 


Resonant absorption, hot 
bursts, 10:17306 (J;US) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
From sources other than the sun; not for SOLAR RADIATION. 
Research in particles and fields, 10:17284 (R;US) 
Energy Spectra 
Ultrahigh-energy cosmic-ray spectrum, 10:17299 (J;US) 
Magnetic M 
Flux limit on cosmic-ray magnetic monopoles from a large 
area induction detector, 10:17301 (J;US) 
Modulation 
Large scale solar modulation of 500 MeV/N galactic cosmic 
rays seen from 1-30 AU, 10:17295 (R;US) 


and cosmic gamma-ray 





COSMIC X-RAY SOURCES 
Identification of the soft x-ray source H1011-47 (= E1013- 
477): a new magnetic variable, 10:17310 (J;US) 


Long-term observations of Cyg X-3 with Vela 5B, 10:17262 
(R;US) 
X Radiation 
Spatial fluctuations in the diffuse cosmic X-ray background, 
10:17294 (R;US) 
IOGONY 


grand unified theories for large scale 
structure in the universe, 10:17289 (R;US) 
COSMOS 
See UNIVERSE 
COSO HOT SPRINGS 


Selection of promising sites for magma energy experiments, 
10:16008 (R;US) 
COSTA RICA 
Biomass 
Preliminary review of biomass energy options in Costa Rica 
and the national alcohol fuel program. Summary report, 
10:15922 (R;US) 
Renewable Energy Sources 
imi review of biomass energy options in Costa Rica 
and the national alcohol fuel program. Summary report, 
10:15922 (R;US) 
COULOMB ATTRACTION 


Theory 
Anti-self-dual Coulomb field in Minkowski space-time, 
10:17453 (J;US) 


‘esting 
Eddy current detection of subsurface cracks in engine disk 
boltholes, 10:16828 (BA;US) 
CRANKING MODEL 
Generalized cranking model for collective nuclear motion, 
10:17532 (J;NL) 
CRAY COMPUTERS 


Programming 
Reentrancy and multitasking on CRAY computers, 10:17764 
(R;US) 


See STREAMS 
CREEP 
Creep ratcheting simplified methods experience from structural 
design of elevated temperature components, 10:16770 (R;US) 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICAL FLOW 
Critical flow of saturated and subcooled water at high pressure 
(PWR; BWR), 10:16237 (R;US) 
CRITICAL HEAT FLUX 
Calculations 
Assessment of Biasi and Columbia University CHF 
with a GE 3 X 3 rod bundle experiment, 10:16159 (J; —y 


Assessment of Biasi and Columbia University CHF 
with a GE 3 X 3 rod bundle experiment, 10:16159 (J; US) 
CRITICALITY 
Safety 
Nuclear criticality technology and safety project, 10:16187 
(RA;US) 
CRITICALITY ACCIDENTS 
See CRITICALITY 


RADIATION ACCIDENTS 
CROPPING SYSTEMS 
See CULTIVATION TECHNIQUES 
CROPS 
Anaerobic Digestion 
Current Awareness Bulletin, Number 3, 1979, 10:15836 (R;IE) 
Irradiation 
Induced mutations for crop improvement in Latin America. 
Proceedings of a regional seminar on the utilization of 
induced mutations for crop improvement for countries in 
Latin America jointly organized by the IAEA and the FAO 
held in Lima, Peru, 17-23 October 1982, 10:17148 (R;XA) 
Temperature Effects 
ive analysis of the heat shock response in crop plants, 
10:17166 (BA;US) 
BEAMS 


See COLLIDING BEAMS 
CRUDE OIL 
See PETROLEUM 
CRYOGENICS 
Bibliographies 


Metrology for electromagnetic technology: a bibliography of 
NBS (National Bureau of Standards) publications, 10:16887 
(R;US) 

CRYOSTATS 
Soldered Joints 

Use of indium solder to patch leaks in silver-solder joints on 

cryostats, 10:16792 (J;US) 
CRYSTAL LATTICES 
Magnetic Susceptibility 

High-temperature series expansion of par delta‘chi/par delta 
H‘ for a general continuous-spin Ising model, 10:17546 
(R;US) 

CRYSTALS 


See also MOLECULAR CRYSTALS 
POLYCRYSTALS 


Microscopy 
Identification of crystals in Hanford nuclear waste using 
polarized light microscopy (Contains glossary), 10:15781 
(R;US) 
Neutron 


Neutron scattering with spallation sources, 10:17541 (J;US) 
CULTIVATION TECHNIQUES 
Environmental Effects 
Comparison of soil surface arthropod populations in 
conventional tillage, no-tillage and old field systems, 
10:17020 (J;NL) 
CURIUM 
Atom-Atom Collisions 
Numerical solution of the time-dependent Dirac equation with 
application to positron production in heavy-ion collisions, 
10:17350 GJ; — 
Extraction 


Extraction of trivalent lanthanides and actinides by a 
synergistic mixture of thenoyltrifluoroacetone and a linear 
polyether, 10:16662 (J;US) 

CURIUM 244 
Biological Availability 

Uptake of **Cm, ***Pu and other radionuclides by trees 

inhabiting a contaminated flood plain, 10:17159 (J;GB) 
Uptake 

Uptake of **Cm, **Pu and other radionuclides by trees 

inhabiting a contaminated flood plain, 10:17159 0; GB) 
CURIUM 248 TARGET 
Xenon 129 Reactions 

Actinide production from xenon bombardments of curium-248, 

10:17521 (R;US) 


of 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 


See also HYDROCYANIC ACID 
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Chemical Reactions 
High-temperature determination of the rate coefficient for the 
reaction Hz + CN —H + HCN, 10:16706 (J;US) 
CYANOACETYLENE 
See PROPIOLONITRILE 
CYANOBACTERIA 
Cell Differentiation 
Concentration and function of membrane-bound 
in cyanobacterial mane 10:17090 (J;US) 


Energy Transfer 
of CN(A *Pi, v = 0,1) by Os, Hs, Na, NO, and 
COs, 10:17348 (J;US) 
Molecule-Molecule Collisions 
of CN(A 2pi, v= 0,1) by Os, Hs, Na, NO, and 
COs, 10:17348 (J;US) 


Radiationless Decay 
Quenching of CN(A *Pi, v = 0,1) by Os, Ha, Na, NO, and 
COs, 10:17348 (J;US) 
CYCLOALKANES 
See also CONDENSED CYCLOALKANES 


Aliphatic C-H bond scission processes in diphenylmethane and 


2-benzyl- and 4-benzylpyridine. The heat of formation of the 


diphenylmethy] and a-phenylethy! radical in the gas phase, 
10:16720 (J;US) 
CYCLOALKENES 
Chemical Reactions 
Protonation of anion intermediates in metal-ammonia 
reduction: 1,2- vs. 1,4-dihydro aromatic products, 10:16729 
(J;US) 


Photochemical transformations of 1-pyrazolyl-cis-1,2- 
dibenzoylalkenes: a laser flash photolysis investigation, 
10:16741. G;US) 

CYCLONE COMBUSTORS 
Design 


Ablative, entrained-flow fast pyrolysis of biomass, 10:15850 
(RA;US) 
CYCLONE SEPARATORS 
Energy Conservation 
Cyclone heat exchangers, 10:16469 (R;FR;In French) 
Performance 


Simulation and automatic control of coarse coal preparation, 
10:15628 (R;AU) 
CYCLOTRONS 
See also ISOCHRONOUS CYCLOTRONS 
Hydrogen 1 Minus Beams 
H™ cyclotrons for radioisotope production, 10:16859 (R;CA) 
Uses 


H™ cyclotrons for radioisotope production, 10:16859 (R;CA) 
CYTOCHROMES 


Concentration and function of membrane-bound 
in cyanobacterial heterocysts, 10:17090 (J;US) 


Biochemistry 
Respiratory chain of the alkalophilic bacterium Bacillus firmus 
RAB and its non-alkalophilic mutant derivative, 10:17127 
G;US) 
Functions 
Concentration and function of membrane-bound 
in cyanobacterial heterocysts, 10:17090 (J;US) 


D MESONS 
Prior to Jan. 1985 this information was indexed with the 
descriptor D-1865 RESONANCES. 
Historical Aspects 
Discovery of charm, 10:17403 (R;US) 
Lifetime 


Lifetimes of heavy flavors, 10:17406 (R;US) 
Weak Particle Decay 
Lifetimes of heavy flavors, 10:17406 (R;US) 


D* PLUS RESONANCES 
See D-2007 RESONANCES 
D* ZERO RESONANCES 
See D-2007 RESONANCES 
D-1865 RESONANCES 

See D MESONS 
D-2007 RESONANCES 


Historical Aspects 
Discovery of charm, 10:17403 (R;US) 
Multiple Production 
Charm quark production and fragmentation in e* e~ 
annihilation at 29 GeV, 10:17413 (J;NL) 
DATA ACQUISITION SYSTEMS 
Design 


Battery-operated data-acquisition system, 10:17782 (J;US) 
Portable data-acquisition and analysis system for thermal 
conductivity measurements, 10:17769 (J;US) 


Microprocessors 
Memory intensive functional architecture for distributed 
computer control systems, 10:17785 (BA;US) 


Battery-operated data-acquisition system, 10:17782 (J;US) 
DATA ANALYSIS 


statistical databases, 10:17795 (J;US) 
DATA COVARIANCES 
Data uncertainties 
Recent developments in sensitivity analysis, 10:17568 (RA;US) 
Uncertainty analysis: good news and bad news, 10:17567 
3U' 


DATA PROCESSORS 
See DIGITAL COMPUTERS 
DATA-FLOW PROCESSING 


Algorithms 
Pipelined mapping of homogeneous data flow programs, 
10:17774 (BA;US) 
DAYLIGHTING 
Nomograms 
Energy nomographs as a design tool for daylighting, 10:16455 
(J;CH) 
DC TO AC INVERTERS 
See INVERTERS 
DDT 
Ecological Concentration 
Quality of water and time-of-travel in Bakers Creek near 
Clinton, Mississippi, 10:16998 (R;US) 
DEATH 
Hazards 
Estimation of the hazard function from randomly censored 
data by the kernel method, 10:17566 (RA;US) 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DECANE 
Diffusion 
Diffusivities of synthesis gas and Fischer-Tropsch products in 
slurry media. Quarterly report, September-December 1984, 
10:15835 (R;US) 


Pyrolysis 
Pyrolysis of n-tetradecane in free droplet vaporization, 
10:16765 (J;GB) 
DECANOLS 


Diffusion 
Diffusivities of synthesis gas and Fischer-Tropsch products in 
slurry media. Quarterly report, September-December 1984, 
10:15835 (R;US) 
DECAY (BIOLOGICAL) 
See DECOMPOSITION 
DECAY HEAT REMOVAL 


Kinetic theory of two-plasmon decay, 10:17594 (R;US) 





DECIDUOUS TREES 
Analytical Solution 


DECIDUOUS TREES 
See TREES 
DECISION MAKING 
Analytical Solution 
Some tests of analytical multiobjective decision-making 
methods, 10:17754 (J;GB) 
DECOMPOSITION 
See also CARBONIZATION 
PYROLYSIS 
RETORTING 
Inhibition 
Cadmium inhibition of leaf decomposition in an aquatic 
microcosm, 10:17227 (J;GB) 
DECYL ALCOHOLS 


See DECANOLS 
DEEP INELASTIC HEAVY ION REACTIONS 


Spin 
Dynamics of angular momentum accumulation in damped 
nuclear reactions, 10:17529 (J;NL) 
Thermalization 
Feedback process controlling energy partition and mass 
exchange between heavy ions, 10:17526 (J;NL) 
Transfer Reactions 
Feedback process controlling energy partition and mass 
exchange between heavy ions, 10:17526 (J;NL) 
DEFENSE 
See NATIONAL DEFENSE 
DEFORMATION 
See also RATCHETING 
Summary of recent investigations of the mechanical properties 
of polycrystalline solids. Final report, 10:16532 (R;US) 
DEGRADATION (CHEMICAL) 


Climate fundamentals for solar heating, 10:15893 (R;US) 


See OXIDOREDUCTASES 
DELAWARE 
Residential Buildings 
Weatherization Assistance Program. Executive summary 
report, 10:16432 (R;US) 
DELAYED RADIATION EFFECTS 
Research Programs 
Research in progress: FY 1985. Summaries of projects 
by the Office of Health and Environmental 
Research, 10:16981 (R;US) 
DELAYED RADIATION INJURIES 
See DELAYED RADIATION EFFECTS 
DELETIONS (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 


See SUPERCONDUCTING SUPER COLLIDER 
DESIGN BASIS ACCIDENTS 
Earthquakes 
Stochastic model to estimate maximum expectable magnitude 
+ from strike-slip fault dimensions, 10:16205 


Cytoplasmic nickel-iron hydrogenase with high specific 
activity from Desulfovibrio multispirans sp. N., a new 
species of sulfate reducing bacterium, 10:17120 (J;US) 

DETECTORS (RADIATION) 
See RADIATION DETECTORS 
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DETONATORS 


Bidirectional slapper detonator, 10:16955 (P;US) 
Surveillance 
Surveillance program for the dissection and analysis of 
explosive and pyrotechnic components, 10:16954 (R;US) 
Testing 
Surveillance program for the dissection and analysis of 
explosive and pyrotechnic components, 10:16954 (R;US) 
D 
Chemical Reactions 
Dynamics of the H+D2—-HD+D reaction: Dependence of the 
product quantum state distributions on collision energy from 
0.98 to 1.3 eV, 10:16686 (J;US) 
Effect of bending potential on calculated product-state 
distributions for the reaction H+ D2 — HD+D, 10:16682 
G;US) 


Retention and thermal release of deuterium implanted in 
beryllium, 10:17739 (J;NL) 
Dielectric Properties 
Electrical properties of D—T gas and liquid, 10:16642 (J;US) 
Diffusion 


Diffusion of hydrogen and deuterium in ZrVFe, 10:17734 
G;NL) 
Effect of surface composition on plasma driven permeation of 
deuterium through 304 stainless steel, 10:17733 (J;NL) 
Electric Conductivity 
Electrical properties of D—T gas and liquid, 10:16642 (J;US) 
Isotope Effects 
Direct observation of metastable organometallic cation radicals 
from group 4B alkyls, 10:16736 (J;US) 
Effect of mass distribution on the isotopic thermal diffusion of 
substituted benzenes, 10:16713 (J;US) 
Isotopic Exchange 
Mass spectrometric study of the high temperature chemistry of 
benzene, 10:16767 (J;US) 
Phase Studies 
Review of deuterium triple-point temperatures, 10:16696 (J;US) 


Retention and thermal release of deuterium implanted in 
beryllium, 10:17739 (J;NL) 
Trapping of sub-eV hydrogen and deuterium atoms in carbon, 
10:17738 (J;NL) 
DEUTERIUM HYDRIDE 
See HYDROGEN DEUTERIDE 
DEUTERIUM IONS 
Acceleration 


Experimental study of the collective acceleration of deuterons, 
10:17346 (J;US) 
Dissociation ; 
Product states of Hs *, He *, and O, * electron capture in Cs, 
10:17372 (J;US) 
Electron-Ion Collisions 
Experimental study of the collective acceleration of deuterons, 
10:17346 (J;US) 
Energy Spectra 
Experimental study of the collective acceleration of deuterons, 
10:17346 (J;US) 
Ton-Atom Collisions 
Product states of Hs *+, He *, and O: * electron capture in Cs, 
10:17372 (J;US) 
DEUTERIUM TARGET 
Proton Reactions 
Measurements of the spin-rotation parameters for 
parrowd—>parrowd elastic scattering at 496, 647, and 800 
MeV, 10:17484 (J;US) 
DEUTERON REACTIONS 


Reactions 
36S(d,p)°7S and /sup 34,36/S(d,*He)/sup 33,35/P reactions, 
10:17494 (J;US) 


36S(d,p)°7S and /sup 34,36/S(d,*He)/sup 33,35/P reactions, 
10:17494 (J;US) 
DEUTERON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
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DEUTERON REACTIONS 
DEVELOPING COUNTRIES 
See also COSTA RICA 
GREECE 
ISRAEL 


LIBERIA 
MEXICO 


Handbook of biomass conversion technologies for developing 
countries, 10:16405 (R;AT) 
Energy Conservation 
Economics of energy conservation in developing countries and 
analysis of investment incentives, 10:16337 (J;GB) 
Energy Source Development 
Natural gas energy for rural communities in developing 
countries, 10:15703 (R;US) 
Energy Supplies 
Economics of energy conservation in developing countries and 
analysis of investment incentives, 10:16337 (J;GB) 
Natural Gas Deposits 
Natural gas energy system for rural communities in developing 
countries, 10:15703 (R;US) 
Petroleum Deposits 
Approach to the analysis of optimal investment in oil 
exploration and development under uncertainty, 10:15679 
(R;US) 
DEVONIAN SHALES 
See BLACK SHALES 
DIAMONDS 
Electron Channeling 
Electron channeling radiation from diamonds with and without 
platelets, 10:16635 (J;US) 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DICHLORODIPHENYLTRICHLOROETHANE 
See DDT 
DIELECTRIC TRACK DETECTORS 


Efficiency 
Optical efficiency for fission fragment track counting in 
Muscovite Solid State Track Recorders, 10:16936 (J;GB) 
Performance 
Optical efficiency for fission fragment track counting in 
Muscovite Solid State Track Recorders, 10:16936 (J;GB) 
DIENES 
See also BUTADIENE 
Chemical Reactions 
Protonation of anion intermediates in metal-ammonia 
reduction: 1,2- vs. 1,4-dihydro aromatic products, 10:16729 
(J;US) 
DIESEL ENGINES 
Heat Transfer 
Methods for heat analysis and temperature field analysis of the 
insulated diesel: Phase 1. Progress report, 10:16503 (R;US) 
Performance 
Research and development on biomass gasifier/engine systems, 
10:15846 (RA;US) 
Performance Testing 
Performance enhancement of engines fueled with producer gas, 
10:15845 (RA;US) 
Research engine test of coal slurry fuels. Final report, 10:15633 
(R;US) 
Protective Coatings 
Combustion Zone Durability Program. Material and coating 
development for alternative fuel applications. Final report, 
10:16517 (R;US) 


In-Plant Reliability Data base for nuclear plant components. 
Interim report: diesel generators, batteries, chargers and 
inverters, 10:16290 (R;US) 

DIESEL FUELS 
Fuel Substitution 

Research engine test of coal slurry fuels. Final report, 10:15633 

(R;US) 
Performance Testing 

Research engine test of coal slurry fuels. Final report, 10:15633 

(R;US) 


Programs 
Annual report, 1984, 10:15668 (R;US) 


DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 
DIFFERENTIAL EQUATIONS 
See also PARTIAL DIFFERENTIAL EQUATIONS 
Solution 
Invariants for dissipative nonlinear systems by using rescaling, 
10:17768 (J;US) 
Metrics 
Dimension of chaotic attractors, 10:17786 (J;NL) 
DIFFRACTION (NEUTRON) 
See NEUTRON DIFFRACTION 
DIFFRACTION (X-RAY) 
See X-RAY DIFFRACTION 
DIGESTER GAS 
See METHANE 
DIGITAL COMPUTERS 
See also SUPERCOMPUTERS 
Data Analysis 
Effect of computers on the generation and use of technical 
data. [Summary] report of a workshop, 10:17758 (R;US) 
Data Processing 


Effect of computers on the generation and use of technical 
data. [Summary] report of a workshop, 10:17758 (R;US) 
DIKES 
Waste Product Utilization 
Literature review of coal-refuse dikes. Final report, 10:15594 
(R;US) 
3-DIMENSIONAL CALCULATIONS 
See THREE-DIMENSIONAL CALCULATIONS 
DIMERS 
Energy Transfer 
Electronic excited state energy transfer, trapping by dimers 
and fluorescence quenching in concentrated dye solutions: 
picosecond transient grating experiments, 10:16750 G;NL) 
Energy-Level Transitions 
Vibrational frequency shifts in hydrogen-bonded systems: the 
hydrogen fluoride dimer and trimer, 10:16698 (J;US) 
Excited States 
Electronic excited state energy transfer, trapping by dimers 
and fluorescence quenching i in concentrated dye solutions: 
picosecond transient grating experiments, 10:16750 (J;NL) 
DIMETHYL KETONE 
See ACETONE 
DIMETHYL SULFOXIDE 
See DMSO 
DIMETHYLBENZANTHRACENE 
Toxicity 
Potentiation of friend viral by 9,10-dimethyl- 
1,2-benzanthracene in two strains of mice (41619), 10:17212 
(J;US) 
DIMETHYLBENZENES 
See XYLENES 
DIODE TUBES 
Electric Conductivity 
Impedance scaling of Applied-B ion diodes, 10:17709 (J;US) 
Electric Impedance 


Impedance scaling of Applied-B ion diodes, 10:17709 (J;US) 
Plasma Diagnostics 
Explosive emission cathode plasmas in intense relativistic 
electron beam diodes, 10:17682 (R;US) 
Pulse Techniques 
Generalization of the Child-Langmuir relation for one- 
dimensional time-dependent diodes, 10:16861 (R;US) 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIOXIN 
Chlorinated dibenzo-p-dioxins and furans in incineration of 
municipal solid waste, 10:16977 (RA;US) 
Air Pollution Abatement 
ASME ’s role in developing standards for measurement of 
dioxin emissions, 10:16974 (RA;US) 
Hazardous-waste aspects of MSW combustion, 10:16975 
(RA;US) 





DIOXIN 
Quantitative Chemical Analysis 


Quantitative Chemical Analysis 
ASME's role in developing standards for measurement of 
dioxin emissions, 10:16974 (RA;US) 
DIRAC EQUATION 


Numerical Solggion 
Numerical solution of the time-dependent Dirac equation with 
application to positron production in heavy-ion collisions, 
101735000 


Numerical solution of the time-dependent Dirac equation with 
application to positron production in heavy-ion collisions, 
10:17350 Cw 

DIRAC MONOPOLES 


Prior to September 1980 HEAT GAIN was used to index this 
concept. 
Performance 
Prediction of internal temperature swings in direct gain passive 
solar buildings, 10:15989 (BA;GB) 
Temperature Distribution 
Prediction of internal temperature swings in direct gain passive 
solar buildings, 10:15989 (BA;GB) 
DISCHARGING (REACTOR) 
See REACTOR FUELING 
DISINTEGRATION (BIOLOGICAL) 


See DECOMPOSITION 

DISINTEGRATION (CHEMICAL) 
See DECOMPOSITION 

DISINTEGRATION (FISSION) 


properties measurements. Monthly report, 
January 1985, 10:15713 (R;US) 
DISSOLVED OXYGEN 
See OXYGEN 
DISTILLATION EQUIPMENT 
See also RETORTS 


Design 
Wobbling tube desalination system. Final technical report, 
10:16780 (R;US) 
Conservation 


Alcohol fired alcohol fuel still, 10:15864 (R;US) 
Energy Sources 
Alcohol fired alcohol fuel still, 10:15864 (R;US) 
DISTRIBUTED COLLECTOR POWER PLANTS 
Cavity Receivers 
Status of the small community solar power system, 10:15952 
(RA;US) 
Control Systems 
Control system development for the small community solar 
a epamtees 10:15953 (RA;US) 


Solar tests of materials for protection from walk-off damage, 
10:15955 (RA;US) 
Materials Testing 
Solar tests of materials for protection from walk-off damage, 
10:15955 (RA;US) 
Parabolic Dish Collectors 
Distributed solar/gas Brayton engine assessment, 10:15956 
(RA;US) 
Rankine Cycle Engines 
Status of the small community solar power system, 10:15952 
(RA;US) 
Testing 
Test results for the small community solar power system, 
10:15954 (RA;US) 
DISTRICT COOLING 
Economic Analysis 
Assessment of community energy conservation 
for urban development projects, 10:16497 (R;US) 
DISTRICT HEATING 
Cost 
Cost functions for production, transport and distribution of 
district heat, 10:16365 (R;DE;In German) 
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Economic Analysis 
Assessment of community energy conservation opportunities 
for urban development projects, 10:16497 (R;US) 
DISTRICT OF COLUMBIA 
See WASHINGTON DC 
DIVERTORS 
Performance Testing 
Divertor and scoop limiter experiments on PDX, 10:17694 
(R;US) 
Reviews 
i and material aspects of impurity control systems, 
10:17700 (R;US) 
DMBA 
See DIMETHYLBENZANTHRACENE 
DMSO 
Phase Diagrams 
Chemistry of metal chloride complexes in aprotic systems, 
10:16700 (J;US) 
Solvent Properties 
i of metal chloride complexes in aprotic systems, 
10:16700 (J;US) 


See also RECOMBINANT DNA 
Biological Radiation Effects 
Analysis of gamma-ray damage to supercoiled DNA from 
electrooptical birefringence relaxation times, 10:17149 
(R;US) 


Effects of 3-aminobenzamide on DNA synthesis and cell cycle 
progression in Chinese hamster ovary cells, 10:17208 (J;US) 


Salivary proline-rich protein genes on chromosome 8 of mouse, 
10:17102 (J;US) 
DNA ADDUCTS 
Ton Exchange Chromatography 
Adducts formed between deoxyguanosine and cis- 
dichlorodiammineplatinum(II): separation by means of 
cation-exchange chromatography, 10:17098 (J;US) 
DNA REPAIR 
Measuring Methods 
Measurement of repair replication by equilibrium 
sedimentation, 10:17100 (J;US) 
DNA REPLICATION 
Measuring Methods 
Measurement of repair replication by equilibrium 
sedimentation, 10:17100 (J;US) 
DODECANE 
Solvent Properties 
Operation with three liquid phases in a staged liquid-liquid 
contactor, 10:16668 (J;US) 
DOLOMITE 
Density 
Laboratory testing on rock core samples from Zeeck No. 1 
(PD-7) well, Palo Duro Basin, Texas: unanalyzed data, 
10:17254 (R;US) 


Laboratory testing on rock core samples from Zeeck No. 1 
(PD-7) well, Palo Duro Basin, Texas: unanalyzed data, 
10:17254 (R;US) 

Strains 

Constitutive parameters for salt and nonsalt rocks from the 
Detten, G. Friemel, and Zeeck wells in the Palo Duro Basin, 
Texas, 10:17252 (R;US) 


Constitutive parameters for salt and nonsalt rocks from the 
Detten, G. Friemel, and Zeeck wells in the Palo Duro Basin, 
Texas, 10:17252 (R;US) 

Tensile Properties 

Laboratory testing on rock core samples from Zeeck No. 1 
(PD-7) well, Palo Duro Basin, Texas: unanalyzed data, 
10:17254 (R;US) 

DORMITORIES 

See RESIDENTIAL BUILDINGS 
DOSIMETRY 

See also ALPHA pamarny 
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Revision and expansion of the data base in the LEPRICON 
dosimetry methodology, 10:16100 (R;US) 
DOUBLE BETA BETA DECAY 
Neutrino mass, double beta decay and neutrino oscillations, 
10:17398 (R;US) 


Majorana Theory 
Possibility of destructive interference between light and heavy 
Majorana neutrinos in neutrinoless double beta decay, 
10:17531 (J;NL) 
DOUBLET 3 DEVICES 
See DOUBLET REACTORS 
DOUBLET REACTORS 
Impurities 


Measurement of central nickel in Doublet III plasmas 
with a soft x-ray diode array, 10:17613 (J;US) 
Plasma Density 
Measurement of central nickel density in Doublet III plasmas 
with a soft x-ray diode array, 10:17613 (J;US) 
X-Ray Spectra 
Measurement of central nickel in Doublet III plasmas 
with a soft x-ray diode array, 10:17613 (J;US) 
DOWTHERM 
See BIPHENYL 
DRESDEN-1 REACTOR 
Morris, Illinois, USA 
Decontamination 
Dresden Unit 1, chemical cleaning. Progress report, September 
1-October 1, 1977, 10:16097 (R;US) 


Radioactivity 
Dresden Unit 1, chemical cleaning. Progress report, September 
1-October 1, 1977, 10:16097 (R;US) 
DRIFT CHAMBERS 
Performance 
HISS spectrometer, 10:16881 (R;US) 
DRIFT INSTABILITY 
Equilibrium current-driven tearing mode in the hydrodynamic 
regime, 10:17589 (R;US) 
Theory of semicollisional drift-interchange modes in cylindrical 
plasmas, 10:17600 (R;US) 
Instability Growth Rates 
Nonlinear evolution of the lower-hybrid drift instability, 
10:17651 (J;US) 
Problems 


Nonlinear 
Nonlinear evolution of drift instabilities, 10:17650 (J;US) 
DRILL BITS 
Performance 
GEODYN: A geological formation/drillstring 
computer program, 10:15674 (J;US) 
DRILL CORES 
Information 
Standardization of bore core distributions for use in coal mine 
geology, 10:15601 (R;AU) 
DRILL SHIPS 
See SHIPS 
DROSOPHILA 
Gene Recombination 
Time of recombination in the Drosophila Melanogaster oocyte. 


dynamics 


Drosophila, 10:17103 G; US) 
Lethal Mutations 


Sex-linked recessive lethal test for mutagenesis in Drosophila 
melanogaster, 10:17222 (J;NL) 
Recessive Mutations 
Sex-linked recessive lethal test for mutagenesis in Drosophila 
melanogaster, 10:17222 (J;NL) 


Sensitivity 
Time of recombination in the Drosophila Melanogaster oocyte. 
III. Selection and characterization of temperature-sensitive 
and -insensitive, recombination-deficient alleles in 
Drosophila, 10:17103 G;US) 


DRYERS 
Comparative Evaluations 
Large-scale peat feed preparation, 10:15616 (R;US) 


Fuel Consumption 
Energy recovery from textile dryer Phase I final 


operations. 
report, June 1980-June 1981, 10:16466 (R;US) 


DRYING 


Electrolysis 
Nonsaturable microdryer, 10:16840 (P;US) 
DRY-TYPE COOLING TOWERS 
See CLOSED-CYCLE COOLING SYSTEMS 
DTPA 
Chemical Reactions 
Kinetics of the reaction of superoxide radical with Fe(III) 
complexes of EDTA, DETAPAC and HEDTA, 10:16754 
G;NL) 


Radiolysis 
Kinetics of the reaction of superoxide radical with Fe(III) 
complexes of EDTA, DETAPAC and HEDTA, 10:16754 


G;NL) 
DUAL-PURPOSE POWER PLANTS 
Cofiring of coal and refuse-derived fuel at the Ames municipal 
electric utility, 10:16495 (RA;US) 


Akron recycle energy system, 10:16494 (RA;US) 
DUCTILITY 
Mathematical Models 
Accurate representation of large strain non-proportional plastic 
flow in ductile materials, 10:16771 (R;US) 
DUCTS 
Flame Propagation 
LDA study of non-steady flame propagation in a constant 
volume duct, 10:16845 (R;US) 
DUSTS 
Emission 
Inventory and judgement of the international state-of-the-art 
concerning emissions and emission factors of fugitive dusts 
by coal handling, 10:15600 (R;NL;In Dutch) 
Monitoring 
Worker exposure potential at coal conversion facilities, 
10:15651 (R;US) 
DYE LASERS 
Optical Modes 
Modified wide-band dye laser tunable over 5 cm™* with 0.08 
cm? bandwidth, 10:16814 (J;US) 
Spectral Shift Control 
Modified wide-band dye laser tunable over 5 cm™' with 0.08 
cm?! bandwidth, 10:16814 (J;US) 
DYES 
See also RHODAMINES 


Synthesis 
Organic redox transformations at chemically modified surfaces. 
Progress report, 1984-1985, 10:15906 (R;US) 
Waste Water 
Dyebath reuse saves money and reduces pollution, 10:16473 
(R;US) 
DYMAC SYSTEM 
See PLUTONIUM 
DYNAMIC INDUCER ROTORS 
See TIPVANE ROTORS 
DYNAMIC LOADS 
Computerized Simulation 
Se ee 
drill strings suspended from a floating vessel. Technical 
report, 10:16851 (R;US) 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 


Studies on the decay of Tb to levels in Dy by Ge(Li)- 
Ge(Li) coincidence system, 10:17514 (R;EG) 


EARS 
See AUDITORY ORGANS 
EARTH ATMOSPHERE 


See also IONOSPHERE 
MAGNETOSPHERE 





EARTH ATMOSPHERE 
Energy Leveis 


Circulation 
data collection during CAPTEX. Final report, 
10:16967 (R;US) 
Neutron Transport 
Discrete-ordinates finite-element method for atmospheric 
radiative transfer and remote sensing, 10:16972 (J;US) 
Radiant Heat Transfer 
Discrete-ordinates finite-element method for atmospheric 
radiative transfer and remote sensing, 10:16972 (J;US) 
Radionuclide Migration 
Airborne radioactive effluent study at the Savannah River 
Plant, 10:17011 (R;US) 
EARTH BERMS 
Construction 
Lake Branch Creek habitat improvement, 10:17064 (RA;US) 
EARTHQUAKES 
Hazards 
for the eastern United States, 10:17246 (R;US) 
Risk Assessment 
Comparison of the effect of hazard and fragility 
uncertainties on core melt probability uncertainty, 10:16307 
(R;US) 
EARTHWORMS 
See ANNELIDS 
EBR-2 REACTOR 
Delayed Neutron Analysis 
for on-line characterization of delayed-neutron signals, 
10:16167 (G;US) 


Fuel-Cladding Interactions 
System for on-line characterization of delayed-neutron signals, 
10:16167 G;US) 
Heat Exchangers 
experience of the EBR-II intermediate heat 
and the steam generator system, 10:16128 (R;US) 
On-Line Coni.ol Systems 
System for on-line characterization of delayed-neutron signals, 
10:16167 G;US) 
Reactor Kinetics 
Experimental Breeder Reactor-II dynamic modeling and code 
verification, 10:16127 (R;US) 


Reactor Operation 
Safety implications from 20 years of operating experience at 
EBR-II, 10:16193 (R;US) 
Reactor Safety 
implications from 20 years of operating experience at 
EBR-II, 10:16193 (R;US) 
Steam Generators 
experience of the EBR-II intermediate heat 
exchanger and the steam generator system, 10:16128 (R;US) 
ECCS 
See also CORE SPRAY SYSTEMS 


New model for counter-current flow during reflood in light 
water reactors, 10:16192 (R;US) 


New model for counter-current flow during reflood in light 
water reactors, 10:16192 (R;US) 
ECONOMIC REGULATORY ADMINISTRATION 
Enforcement 


Economic regulation, 10:16377 (RA;US) 
Economic regulation, 10:16377 (RA;US) 


Economic regulation, 10:16377 (RA;US) 
ECONOMICS 
Calculations 
Sequential optimization and complementarity techniques for 
computing economic equilibria, 10:17762 (R;US) 
LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 


xide radical with Fe(III) 
complexes of EDTA, DETAPAC and HEDTA, 10:16754 
G;NL) 


Study of intermediates from transition metal excited-state 
electron-transfer reactions. Progress report, April 1, 1984- 
March 31, 1985 (EDTA-radicals), 10:16739 (R;US) 


Kinetics of the reaction of superoxide radical with Fe(III) 
complexes of EDTA, DETAPAC and HEDTA, 10:16754 
G;NL) 

EDUCATIONAL FACILITIES 


Passive solar commercial buildings, Phases II and III: Blake 
Avenue College Center. Final report, 10:15977 (R;US) 
Passive Solar Cooling Systems 
Passive solar commercial buildings, Phases II and III: Blake 
Avenue College Center. Final report, 10:15977 (R;US) 
Passive Solar Heating Systems 
Passive solar commercial buildings, Phases II and III: Blake 
Avenue College Center. Final report, 10:15977 (R;US) 
See ENERGY EXTENSION SERVICE 
EFFECTIVE ENERGY (INTERNAL IRRADIATION) 
See INTERNAL IRRADIATION 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 
See GASEOUS WASTES 
EFFLUENTS (LIQUID) 
See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 
See RADIOACTIVE EFFLUENTS 
EGGS 
Fertilization 
Temporal sequence and spatial distribution of early events of 
fertilization in single sea urchin eggs, 10:17134 (J;US) 
Morphological Changes 
Temporal sequence and spatial distribution of early events of 
fertilization in single sea urchin eggs, 10:17134 (J;US) 
EHF RADIATION 
See MICROWAVE RADIATION 
EIGENVALUES 
Numerical Solution 
Squeezing the most out of eigenvalue solvers on high- 
performance computers, 10:17755 (R;US) 
EIGENVECTORS 
Numerical Solution 
Squeezing the most out of eigenvalue solvers on high- 
performance computers, 10:17755 (R;US) 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EINSTEINIUM 253 
Excretion 
Distribution of Es in juvenile Miniature swine, 10:17157 
G;GB) 
Tissue Distribution 
Distribution of **Es in juvenile Miniature swine, 10:17157 
G;GB) 
ELECTRIC BATTERIES 
Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES. 
See also LEAD-ACID BATTERIES 
THERMAL BATTERIES 
Electrochemical separation and concentration of hydrogen 
sulfide from gas mixtures, 10:16999 (P;US) 
Electrolytes 
Wetting behavior of imidazolium-containing, room-temperature 
molten salt. Technical report, 11 June 28-August 1984, 
10:16326 (R;US) 
Mass Transfer 
Techniques of mass-transfer measurement in electrochemical 
reactors, 10:16334 (J;US) 


In-Plant Reliability Data base for nuclear plant components. 
Interim report: diesel generators, batteries, chargers and 
inverters, 10:16290 (R;US) 
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10:16328 (R;US) 
iC CABLES 


See also SUPERCONDUCTING CABLES 
Electrical Insulation 
General extrapolation model for an important chemical dose- 
rate effect, 10:16612 (R;US) 
Numerical model to simulate the processing of electrical 
distribution cables. Part I. Heat and mass transfer, 10:16093 
G;US) 


Irradiation 
ee 
radiation cross-linked cable. Final report. 
Draft, 10:16835 (R;US) 


Supports 
i of cable and cable system fire test 
Volume 2. Task B: Firestop test method (PWR; BWR), 
10:16105 (R;US) 
Temperature Effects 
of cable and cable fire test parameters. 
Volume 1. Task A: IEEE 383 Flame Test, 10:16837 (R;US) 
ELECTRIC CHARGES 


Instruments 
Measurement of charge of brown coal fly ash particles in 
electrostatic precipitators, 10:15591 (R;AU) 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC CONTACTS 
Adhesion 
Bond test data acquisition and analysis system, 10:16831 (R;US) 
Specifications 


Coaxial test fixture, 10:17744 (P;US) 
ELECTRIC DIPOLES 
Performance 
Performance of an array of vertical di over an 
inhomogeneous ground system, 10:16841 (J;US) 


See also COULOMB FIELD 
Biological Effects 
Effects of 60-Hz electric fields on serotonin metabolism in the 
rat pineal gland, 10:17232 (R;US) 
Measaring Methods 
Ceramic electrodes for ELF bioeffects studies, 10:16601 (J;US) 
High speed electric field and measurements with field 
coupled sensors, 10:16943 (R;US) 
ELECTRIC GENERATORS 
Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS. 
See also INDUCTION GENERATORS 
Internal Combestion Engines 
Cooling system investigation of the 3-kW mep models 016A, 
021A, and 026A (60Hz, 400-Hz, and 28-V d.c.) gasoline- 
engine-driven generator sets, 10:16482 (R;US) 


In-Plant Reliability Data base for nuclear plant components. 
Interim report: diesel batteries, chargers and 
inverters, 10:16290 (R;US) 

Stirling Engines 


1983, 10:16509 (R;US) 
MONOPOLES 


See ELECTRIC CHARGES 
ELECTRIC POTENTIAL 
Hamiltoniass 
10:17636 G;US) 
Measuring Methods 
High speed electric field and 
coupled sensors, 10:16943 (R;US) 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
Cost 
Study of coal based technologies as part of the National 
Energy Strategy support services. Final report. Volume 1, 
10:15637 (R;US) 


measurements with field 


Marketing 
Energy production, 10:16389 (RA;US) 
Supply and Demand 
Integrated supply and demand report on electricity, 10:16394 
(RUS) 
POWER SYSTEMS 
See POWER SYSTEMS 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 


Accounting 

PURPA final report, 10:16051 (R;US) 
Cocombustion 

RDF cofiring in utility boilers, 10:16493 (RA;US) 
Cogeneration 


Innovative Rates Program. Final narrative progress report, 
October 1, 1980-September 30, 1982, 10:16388 (RUS) 
Control Systems 
Systems Research Program report, 10:16384 (R;US) 
Data Compilation 
Electric Power Monthly, November 1984, 10:16385 (R;US) 
Decision Making 
Case studies in technology choice. Volume 2. Puget Sound 
Power and Light Co. Final report, 10:16390 (R;US) 
Economic Analysis 
Case studies in technology choice. Volume 1. Baltimore Gas 
and Electric Company. Final report, 10:16072 (R;US) 
Environmental Impacts 
Technical assessment manual: electrical generation. Volume I, 
Edition III, 10:16048 (R;US) 
Financial Data 
Financial statistics of selected electric utilities, 1983, 10:16386 
(RUS) 
Fuel Consumption 
Electric Power Monthly, November 1984, 10:16385 (R;US) 
Natural Gas Monthly, December 1984, 10:15707 (R;US) 
Lead Analysis 
Hourly Electric-Load Model (HELM). Volume 1. Design, 
development, and demonstration. Final report, 10:16391 
(R;US) 
Power Generation 
Electric Power Monthly, November 1984, 10:16385 (R;US) 
Rate Structure 
Innovative rate design survey. Final report, 10:16393 (R;US) 
PURPA final report, 10:16051 (R;US) 


Regulations 
Sorting out utility regulation: an examination of 
for interstate cooperation. Final report, 10:16375 (R;US) 


Security 
Systems Research Program report, 10:16384 (R;US) 
Technology Assessment 
Case studies in technology choice. Volume 2. Puget Sound 
Power and Light Co. Final report, 10:16390 (R;US) 
Case studies in technology choice. Volume 1. Baltimore Gas 
and Electric Company. Final report, 10:16072 (R;US) 
Technical assessment manual: electrical generation. Volume I, 
Edition III, 10:16048 (R;US) 
EQUIPMENT 


See also ANTENNAS 
CIRCUIT BREAKERS 
ELECTRIC CONTACTS 
ELECTROMAGNETS 


LIGHTNING ARRESTERS 
SWITCHES 
Failures 
Collection and evaluation of complete and partial losses of off- 
site power at nuclear power plants, 10:16295 (R;US) 
ELECTRICAL INSULATION 


Numerical model to simulate the processing of electrical 
distribution cables. Part . Heat and mass transfer, 10:16093 
G;US) 

neaching 


Numerical model to simulate the processing of electrical 
distribution cables. Part I. Heat and mass transfer, 10:16093 
G;Us) 





Performance characteristics of a battery charger and state-of- 
charge indicator, 10:16512 (R;US) 
Test and evaluation of the Hoppecke Model E240 G 144/16 
electric vehicle battery charger, 10:16514 (R;US) 
Energy Consumption 
Field use of electric vehicles compared to prototype tests, 
10:16511 (R;US) 
Field Tests 
Field use of electric vehicles compared to prototype tests, 
10:16511 (R;US) 
Mechanical Transmissions 
ac powertrain for an electric vehicle. Phase 2 and Phase 3 final 
report, 10:16513 (R;US) 
ELECTROCATALYSTS 
Electrolysis and electrocatalytic activity of Co2Os films, 
10:15933 (J;US) 
ELECTRODEPOSITION 
Pulse Techniques 
Pulsed electrodeposition. Final report, 10:16520 (R;US) 
ELECTRODES 
Corrosion Protection 
Chemical anchoring of organic conducting polymers to 
semiconducting surfaces, 10:16418 (P;US) 
Electrochemical Corrosion 
Chemical anchoring of organic conducting polymers to 
semiconducting surfaces, 10:16418 (P;US) 


Fuel cell electrode and method of preparation, 10:16420 (P;US) 
Modifications 
Organic redox transformations at chemically modified surfaces. 
Progress report, 1984-1985, 10:15906 (R;US) 
Testing 
Ceramic electrodes for ELF bioeffects studies, 10:16601 (J;US) 
ELECTROLYTES 
See also SOLID ELECTROLYTES 
Spectral Reflectance 
Electrolysis and electrocatalytic activity of Co:Os films, 
10:15933 (J;US) 
wi 
Wetting behavior of imidazolium-containing, room-tem: 
molten salt. Technical report, 11 June 28-August 1984, 
10:16326 (R;US) 
ELECTROMAGNETIC FIELDS 
Space-Time 
Twistor of Lienard—Wiechert fields in Minkowski 
space-time, 10:17454 (J;US) 
Twistor Theory 
Twistor encoding of Lienard—Wiechert fields in Minkowski 
space-time, 10:17454 (J;US) 
ELECTROMAGNETIC INTERACTIONS 
See also PHOTOPRODUCTION 
Parity 


Parity asymmetry from ae 10:17449 (J;US) 
ELECTROMAGNETIC RADIATIO 


MICROWAVE RADIATION 
THERMAL RADIATION 
VISIBLE RADIATION 

X RADIATION 


Metrology for electromagnetic technology: a bibliography of 
NBS (National Bureau of Standards) publications, 10:16887 
(R;US) 

Prony Method 
Pole-zero modeling approach to linear array synthesis. 1. The 
unconstrained solution, 10:17572 (J;US) 
Wave Propagation 
Propagation of nonlinear surface polaritons, 10:17549 (J;US) 
ELECTROMAGNETIC WAVES 
See ELECTROMAGNETIC RADIATION 
ELECTROMAGNETS 


See also SUPERCONDUCTING MAGNETS 
MAGNETS 


Magnet Pole Pieces 
Magnet pole tips, 10:16860 (P;US) 


ELECTRON ACCEPTOR 
See ELECTRONS 
ELECTRON ACOUSTIC WAVES 
See ELECTRON PLASMA WAVES 
ELECTRON BEAMS 
Beam Currents 
Electron-beam and phase-mix damping by a laser- 
ionized channel, 10:17711 (J;US) 
Beam Monitoring 
Electron-beam and phase-mix damping by a laser- 
ionized channel, 10:17711 (J;US) 
Energy Losses 
Energy deposition from particle beams, 10:17537 (R;US) 
Focusing 
Electron-beam guiding and phase-mix damping by a laser- 
ionized channel, 10:17711 (J;US) 
ELECTRON DETECTION 
Multiwire Proportional Chambers 
Performance of the E715 transition radiation detector, 10:16920 
(R;US) 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON MICROPROBE ANALYSIS 
Electron Channeling 
Atom location by electron channeling analysis, 10:17329 


it to measure the electron neutrino mass using frozen 
tritium, 10:17407 (R;US) 
Neutrino Oscillation 
New limit on the oscillation between nu/sub p/ and nu/sub e/, 
10:17399 (R;US) 
ELECTRON PLASMA WAVES 
Oscillation Modes 
Trapping of plasma waves in cavitons, 10:17395 (J;US) 
ELECTRON RINGS 
Particle Losses 
Anomalous losses from relativistic electron rings in decreasing 
toroidal fields, 10:16870 (J;US) 
ELECTRON TRANSFER 
Not for CHARGE EXCHANGE. 
Chemical Reaction Kinetics 
Distance dependence of electron-transfer reactions: rate 
maxima and rapid rates at large reactant separations, 
10:16691 (J;US) 
ELECTRON-DEUTERON INTERACTIONS 


Twist-four effects on the asymmetry in polarized-electron— 
deuteron scattering and sin?@/sub W/, 10:17439 (J;US) 
ELECTRONIC EQUIPMENT 
See also AMPLIFIERS 
MICROWAVE EQUIPMENT 
MULTIPLEXERS 
POWER SUPPLIES 


Drying 
Nonsaturable microdryer, 10:16840 (P;US) 
Stress Analysis 
Structural analysis of electronic assembly housing, 10:16832 
(R;US) 
ELECTRON-ION COLLISIONS 
Autoionization 


Tonisation from the sublevels nl with n 5 and 6 in highly 
charged ions, 10:17376 (J;GB) 
Excitation 
Collision strengths and line for fine-structure 
transitions between the 21/sub a/21/sub b/ i 
and the 21/sub a/31'/sub b/ configurations in Be-like ions, 
10:17378 (J;US) 
Recombination 
Distorted-wave calculations of dielectronic recombination 
ae sections in the Li isoelectronic sequence, 10:17358 
J;US) 
Trends in the electric field enhancement of dielectronic 
recombination cross sections, 10:17332 (R;US) 
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ELECTRON-MOLECULE COLLISIONS 
Electron Attachment 
Studies of negative ion formation in fluoroethers and 
fluorosulphides using low-energy (< or =10 eV) electron 
beam and electron swarm techniques, 10:17369 (J;US) 
ELECTRON-POSITRON INTERACTIONS 
Annihilation 
Charm quark production and tation in e* e~ 
annihilation at 29 GeV, 10:17413 (J;NL) 
Inclusive production of and vector mesons in e* e~ 
annihilation at 29 GeV, 10:17404 (R;US) 
K° and K/sub s/° meson production in e* e~ annihilations at 29 
GeV, 10:17410 (J;US) 
Observation of strangeness correlations in e* e~ annihilation at 
Vs = 29 GeV, 10:17411 (J;US) 
Flavor Model 
Observation of correlations in e* e~ annihilation at 
Vs = 29 GeV, 10:17411 (J;US) 
Multiple Production 
Charm quark production and fragmentation in e* e~ 
annihilation at 29 GeV, 10:17413 (J;NL) 
Pair Production 
New interactions and neutrino counting, 10:17401 (R;US) 
Particle Production 
Inclusive production of and vector mesons in e* e~ 
annihilation at 29 GeV, 10:17404 (R;US) 
K° and K/sub s/° meson production in e* e~ annihilations at 29 
GeV, 10:17410 (J;US) 
ELECTRONS 
Acceleration 
Acceleration of electrons by the interaction of a bunched 
electron beam with a plasma, 10:16869 (J;US) 
Linear Momentum 
Acceleration of electrons by the interaction of a bunched 
electron beam with a plasma, 10:16869 (J;US) 
ELECTROSTATIC ANALYZERS 
Effects of intense ultraviolet radiation on electrostatic energy 
analyzers, 10:17585 (R;US) 
ELECTROSTATIC WAVES 
See PLASMA WAVES 
ELECTROSTATICS 
Yang-Mills Theory 
Stability of solutions of Yang-Mills equations with axially 
symmetric static external sources, 10:17450 (R;US) 
ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 
ELEMENTARY PARTICLES 
See also CHARM PARTICLES 
INTERMEDIATE BOSONS 
LEPTONS 
MASSLESS PARTICLES 
Elementary particle theory, 10:17421 (R;US) 
Lectures 


Experiments beyond the standard model, 10:17429 (R;US) 
Research 


Research in particle theory. Annual progress report, June 1, 
1984-May 31, 1985, 10:17425 (R;US) 


For chemical elements only. 


See also METALS 
SEMIMETALS 
TRANSURANIUM ELEMENTS 


ive Chemical Analysis 
Trace elements ‘82. Proceedings of the 16. seminar on trace 
elements determination and significance, 10:16658 (R;CS;In 
Czech) 
ELMO BUMPY TORUS 
Electron Temperature 
Electron temperature measurements from induced toroidal 
current in ELMO Bumpy Torus-Scale, 10:17618 (J;US) 
Flute Instability 
Charge uncovering effects on flute instabilities in hot electron 
plasmas, 10:17596 (R;US) 
Magnetic Field Configurations 
Inherent field error measurements in ELMO Bumpy 
Torus, 10:17715 (J;US) 
Inherent magnetic field error measurements in ELMO Bumpy 
Torus, 10:17692 (R;US) 


Magnetic Fields 
Inherent magnetic field error measurements in ELMO Bumpy 
Torus, 10:17715 (J;US) 
Plasma Confinement 
Electron temperature measurements from induced toroidal 
current in ELMO Bumpy Torus-Scale, 10:17618 (J;US) 
Research 
of Elmo Bumpy Torus. Annual report, 


Theoretical studies 
10:17582 (R;US) 


to 


pressure water-cooled inductively coupled plasma torch, 
10:16950 (P;US) 
Plasma 
Low-pressure water-cooled inductively coupled plasma torch, 
10:16950 (P;US) 
EMITTANCE (BEAM) 
See BEAM EMITTANCE 
EMPLOYEES 
See PERSONNEL 
EMS 
Mutagenesis 
Modified agar assay for the quantitation of mutation at the 
hypoxanthine guanine phosphoribosy] transferase gene locus 
in Chinese ae oe ovary cells, 10:17220 (J;NL) 
END USE SECTOR 


See COMMERCIAL SECTOR 
INDUSTRY 


RESIDENTIAL SECTOR 
TRANSPORTATION SECTOR 
ENDF 
See NUCLEAR DATA COLLECTIONS 
ENERGY ABSORPTION 


Computer Codes 
Energy deposition from particle beams, 10:17537 (R;US) 
ENERGY CONSERVATION 
Energy Extension Service pilot program: Evaluation report 
after two years. Volume I. Evaluation summary, 10:16499 
(R;US) 
Appropriate Technology 
National Center for Appropriate Technology. Final report, 
10:16431 (R;US) 
Economics 
Dollars and sense of conservation, 10:16456 (J;US) 
Energy Policy 
Energy trends and policy impacts in seven countries, 10:16370 
(R;SE) 


Recent trends in energy research and development 
expenditures, 10:16371 (R;US) 
Financial Incentives 
Distributional aspects of an energy-conserving tax and rebate, 
10:16453 (J;NL) 
Heat Pumps 
oe heat pump projects, 1979-1983: research-development 
-scale experiments supported by governmental 
ie 10:16450 (R;SE) 


Human Factors 
Energy saving by the consumers: the efficiency of some 
political instruments, 10:16336 (R;NL;In Dutch) 
Investment 
Economics of energy conservation in developing countries and 
analysis of investment incentives, 10:16337 (J;GB) 
Meetings 
New directions in energy technology, 10:16372 (B;US) 





ENERGY CONSERVATION 
National Energy Pian 


National Energy Plan 
Secretary's statement, 10:16380 (RA;US) 
Management 


Evaluation of the State Energy Conservation Program from 
program initiation to September 1978. Final report, 10:16367 
suieniieens 
Institutional Program: monitoring/evaluation. 


Conservation 
Final report, 10:16368 (R;US) 
Heating 


Daily storage management in heating systems based on a 


Assessment 
Energy conservation, 10:16369 (RA;US) 
ENERGY CONSUMPTION 
Economic Analysis 
energy use in 1978 by category of use and 
form of energy: appendix. Staff report, 10:16397 (R;US) 
Economic Elasticity 


Distributional aspects of an energy-conserving tax and rebate, 
10:16453 (J;NL) 


Nonmetropolitan energy use in 1978 by category of use and 
form of energy. Staff report, 10:16398 (R;US) 


Forecasting 
Criteria for gas project feasibility supply and demand in 
Europe, 10:15704 (RA;NO) 
Regional Analysis 
energy use in 1978 by category of use and 
form of energy: appendix. Staff report, 10:16397 (R;US) 
Statistical Models 


Structural-behavioral determinants of residential energy use: 
summer electricity use in Davis, 10:16454 (J;GB) 
ENERGY DEMAND 
Economic Analysis 
econometric and time-series forecasts of demand 
—e 10:15685 (RA;US) 


ea the ness industrial structural change 
electricity demand: See 10:16392 (R;US) 


ee eet neene structural change 
electricity demand: proceedings, 10:16392 (R;US) 


Time-Series 
econometric and time-series forecasts of demand 
for residual fuel oil, 10:15685 (RA;US) 
ENERGY DEPOSITION 


on US 


on US 


Economic Impact 
Analysis of federal appliance energy efficiency standards, 
10:16439 (R;US) 


International adjustment 
competitiveness, 10:15681 (R;SE) 
ENERGY EXTENSION SERVICE 
Evaluation 
Energy Extension Service pilot program: Evaluation report 
ee 10:16499 
Energy Extension Service pilot program: Evaluation report 
share pus: Veloue 1. Sate copentl 10:16500 (R;US) 
ENERGY FACILITIES 


cost-effectiveness model for energy-production 
systems under an inflationary environment, 10:16339 (J;US) 
Operating Cost 


cost-effectiveness model for energy-production 
systems under an inflationary ae 10:16339 (J;US) 
ENERGY INFORMATION ADMINISTRATI 
Data Acquisition 
Energy information, 10:16335 (RA;US) 
Information Dissemination 
Energy information, 10:16335 (RA;US) 
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Energy information, 10:16335 (RA;US) 
ENERGY N MANAGEMENT 
Control Systems 
Guidelines for the design and purchase of energy management 
and control systems for new and retrofit applications, 
10:16433 (R;US) 
Conservation 


Guidelines for the design and purchase of energy management 
and control systems for new and retrofit applications, 
10:16433 (R;US) 


New directions in energy technology, 10:16372 (B;US) 


New directions in energy technology, 10:16372 (B;US) 
ENERGY MANAGEMENT SYSTEMS 
Control Systems 
Interactive color-graphics interface for energy-monitoring and 
-control systems. Final report, October 1979-September 
1983, 10:16421 (R;US) 
ENERGY PERFORMANCE STANDARDS 
See ENERGY EFFICIENCY STANDARDS 
ENERGY POLICY 
See also NATIONAL ENERGY PLAN 
Emergency Plans 
Emergency preparedness, 10:16373 (RA;US) 
Public Policy 
People to people technology transfer in the Appalachian 
region project. Final progress report, 10:16355 (R;US) 
ENERGY SHORTAGES 
Emergency Plans 
Emergency preparedness, 10:16373 (RA;US) 
ENERGY SOURCE DEVELOPMENT 
Economic Analysis 
Natural gas energy system for rural communities in developing 
countries, 10:15703 (R;US) 
Investment 
Approach to the analysis of optimal investment in oil 
exploration and development under uncertainty, 10:15679 


(R;US) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WOOD FUELS 
Bibliographies 
Federal energy sources on-line, 10:16357 (J;US) 
Environmental Impacts 
Research in progress: FY 1985. Summaries of projects 
sponsored by the Office of Health and Environmental 
Research, 10:16981 (R;US) 
Information Centers 
Federal energy sources on-line, 10:16357 (J;US) 
Information Dissemination 


Federal energy sources on-line, 10:16357 (J;US) 
Research Programs 
Research in progress: FY 1985. Summaries of projects 
sponsored by the Office of Health and Environmental 
Research, 10:16981 (R;US) 
Risk Assessment 
Overview of risk analysis and its assessment for energy 
production and use, 10:16340 (R;US) 
What are the future major sources of energy-related risk?, 
10:17075 (J;US) 
SUPPLIES 


Imports 
Energy in Western Europe, 10:16374 (J;GB) 
Investment 


Economics of energy conservation in developing countries and 
analysis of investment incentives, 10:16337 (J;GB) 


Research 
International programs, 10:16376 (RA;US) 
ENERGY SYSTEMS 
Use only in generic sense; ¢.g., comparisons of several energy 


systems or theoretical studies when system is not denoted 
specifically. 


See also ENERGY MANAGEMENT SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
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Technology 
Technological development and its impact on the future 
energy system. Appendix 2. Evaluation commissioned by the 
Danish Ministry of Energy, 10:16441 (R;DK;In Danish) 
ENGINEERED SAFETY SYSTEMS 
See also AIR CLEANING SYSTEMS 
CONTAINMENT SYSTEMS 
Circuit Breakers 
Closeout of IE Bulletin 79-09: failures of GE Type AK-2 
circuit breakers in safety-related systems. Final report (PWR; 
BWR), 10:16288 (R;US) 
Sources 


Measurement in 
scrage and ‘initial loading applications 10:16095 (RUS) 


For machines with self-contained energy sources; for machines 
utilizing external energy sources for normal operation see 
MOTORS. 

See also HEAT ENGINES 

Crack Propagation 

Eddy current detection of subsurface cracks in engine disk 
boltholes, 10:16828 (BA;US) 

Eddy Current Testing 

Eddy current detection of subsurface cracks in engine disk 

boltholes, 10:16828 (BA;US) 


See UNITED KINGDOM 
ENHANCED RECOVERY 
Research Programs 
Annual report, 1984, 10:15668 (R;US) 
ENRICHED URANIUM 


Recovery 
Eariched uranium recovery at Los Alamos, 10:15744 (R;US) 
Sales 


Energy production, 10:16389 (RA;US) 
ENTOMOLOGY 


See INSECTS 
ENVIRONMENT 
Research Programs 
Eavironment, safety, and health, 10:16341 (RA;US) 
ENVIRONMENTAL EXPOSURE CHAMBERS 


See EXPOSURE CHAMBERS 
ENVIRONMENTAL PROTECTION AGENCY 
See US EPA 


ENZYME 
Daily Variations 
modulation of ribulose bisphosphate carboxylase 
in plants from different photosynthetic categories, 
10:1716¢9 (;US) 


See ENHANCED RECOVERY 
EPA 

Ses US EPA 
EPIDOTES 


Equilibrium 
Prehnite: epidote equilibria and their petrologic applications, 
10:16004 (RA;US) 
EQUATIONS (DIFFERENTIAL) 


Ses DIFFERENTIAL EQUATIONS 
EQUIPMENT PROTECTION DEVICES 


See also CIRCUIT BREAKERS 


Lightning protection system; general with regard to installation 
(VDE Guide), 10:16842 (TG;GB) 


Field Tests 
Field test erosion data for materials for centrifugal coal slurry 
pumps, 10:15631 (J;US) 


Esosive-wear monitoring using an ultrasonic technique, 
1015368 (J;US) 


ERYTHROBLASTS 
See BONE MARROW CELLS 


Cell Membranes 
Electrophoretic and biochemical studies of erythrocyte 
membrane structure, 10:17083 (R;US) 
ESOPHAGUS 
Dytamic Function Studies 
How alterations in pleural pressure influence esophageal 
pressure, 10:17139 (J;US) 


Comparative metabolism and macromolecular binding of 
benzo[a]pyrene in explant cultures of human bladder, skin, 
bronchus and esophagus from eight individuals, 10:17214 


. 
% 


Ecology 
Ecology of the Pamlico River, North Carolina: an estuarine 
profile, 10:17039 (R;US) 
ESTUARINE ECOSYSTEMS 
Sea AQUATIC ECOSYSTEMS 


Enthalpy 
Excess molar enthalpies of {xCO: + (1-x)CsHs} from 293.15 
to 323.15 K at 7.58 MPa, 10:15696 (J;GB) 


Effect of gravity on halogenated 
effectiveness, 10:16761 (R;US) 
Mixing Heat 
Excess molar of {xCO; + (1-x)C:He} from 293.15 
to 323.15 K at 7.58 MPa, 10:15696 (J;GB) 
ETHANOL 


hydrocarbon flame retardant 


Ethanol from whey: continuous fermentation with a catabolite 
repression-resistant Saccharomyces cerevisiae mutant, 
10:15869 (J;US) 

Distillation 

Converting baker's waste into alcohol. Revised final progress 
report, 10:15863 (R;US) 

Vacuum distillation of ethanol. Final report, 10:15865 (R;US) 

Energy Consumption 
Florida Energy Data: 1970-1983, 10:16382 (R;US) 
Ton-Molecule Collisions 

Low energy crossed beam study of the proton transfer 
reactions of H;0* with CH;OH and C;HsOH, 10:17347 
G;US) 

Production 


Converting baker's waste into alcohol. Revised final progress 
report, 10:15863 (R;US) 
Dallas County, Iowa, alcohol plant history, 10:15860 (R;US) 
Demonstrable farm scale ethanol plant, 10:15862 (R;US) 
Energy integrated farm, including a solar methane 
alcohol plant. Final progress report, 10:15861 (R;US) 
High-temperature acid hydrolysis of cellulose for alcohol fuel 
oleae 10:15859 (RA;US) 


Methanol production method and system, 10:15868 (P;US) 
Production of ethanol from biomass using anaerobic 
thermophilic bacteria, 10:15871 (BA;US) 
PLANTS 


Construction 
Demonstrable farm scale ethanol plant, 10:15862 (R;US) 
Cost 
Demonstrable farm scale ethanol plant, 10:15862 (R;US) 
Economic Analysis 
Energy sues dairy systems, 10:15858 — 
High-temperature acid hydrolysis of cellulose for alcohol fuel 
production, 10:15859 (RA;US) 
Sensitivity Analysis 


High-temperature acid hydrolysis 
production, 10:15859 (RA;US) 
ETHERS ‘ 
NMR Spectra 

200 MHz aeeaatteniaiet tenes, 
low-rank coal-derived materials, Supplement 1 (Spectra of 
125 compounds), 10:15576 (R;US) 


of cellulose for alcohol fuel 





water rice, 10:17180 (J;US) 
Screening 
Evaluation of an exposure system using cells grown on 
auiitise tain techde eatlioeeaaase a the 
CHO/HGPRT mutation assay, 10:17218 (J;US) 


is of biomass with reactive and non-reactive 


emerging biomass 
acieudeied conversion technologies, 10:15853 (RA;US) 
Fundamental pyrolysis studies, 10:15851 (RA;US) 
ETHYLENE POLYMERS 
See POLYETHYLENES 


10:16198 (RA;US) 


Solvent Extraction 
ee enna tee 


synergistic mixture 
polyether, 10:16662 U5) 
SILICIDES 


superconductivity, charge 
magnetism in EuMo¢Se, 10:16649 (J;US) 
Conductivity 


Electric 


Interplay among superconductivity, charge density waves, and 
in EuMosSe, 10:16649 (J;US) 
Specific Heat 


Interplay among superconductivity, charge 
magnetism in EuMoeSe, 10:16649 (J;US) 


Superconductivity 
Interplay among superconductivity, charge density waves, and 
magnetism in EuMoeSe, 10:16649 (J;US) 
EVACUATED TUBE COLLECTORS 
Parabolic Concentrators 
of integrated cpc evacuated collector tubes and 
arrays, 10:15997 (BA;GB) 


density waves, and 


i ion of integrated cpc evacuated collector tubes and 
arrays, 10:15997 (BA;GB) 
Optimization of integrated cpc evacuated collector tubes and 
arrays, 10:15997 (BA;GB) 


Results of the International Energy Agency's program on solar 
heating and cooling, 10:15991 (BA;GB) 
EVALUATED NUCLEAR DATA FILE 
See NUCLEAR DATA COLLECTIONS 
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EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXOTIC ATOMS 
See HADRONIC ATOMS 
EXOTIC RESONANCES 
Particle Identification 
Xi(2220) puzzle, 10:17444 (J;NL) 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
EXPERIMENTAL FACILITIES (REACTOR) 
See REACTOR EXPERIMENTAL FACILITIES 
EXPLOSIONS 
See also ATMOSPHERIC EXPLOSIONS 


UNDERGROUND EXPLOSIONS 
Simulation 
EVENTS4 user’s manual: a computer code for analyzing 
explosion-induced gas-dynamic transients in flow networks, 
10:16953 (R;US) 
Mechanics 


EVENTS4 user’s manual: a computer code for analyzing 
explosion-induced gas-dynamic transients in flow networks, 
10:16953 (R;US) 


See also CHEMICAL EXPLOSIVES 
Surveillance 
Surveillance program for the dissection and analysis of 
explosive and pyrotechnic components, 10:16954 (R;US) 
Testing 
Surveillance program for the dissection and analysis of 
explosive and pyrotechnic components, 10:16954 (R;US) 
CHAMBERS 


results on the toxicity of numerous organic fluorine 


compounds, 10:17179 (TG;US) 
EXTRACTION APPARATUSES 
Operation 


Operation with three liquid phases in a staged liquid-liquid 
contactor, 10:16668 (J;US) 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 
EXXON DONOR SOLVENT LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EXXON LIQUEFACTION PROCESS 
Chemical Reactors 
Hydrodynamic characteristics of three-phase reactors, 10:15569 
(J;GB) 


Injuries 
Eye irritation response of humans to formaldehyde, 10:17213 
(J;US) 


Eye irritation response of humans to formaldehyde, 10:17213 
G;US) 


F MESONS 
Prior to Jan. 1985 this was indexed with the 
descriptor F-2030 RESONANCES. 
Historical Aspects 
Discovery of charm, 10:17403 (R;US) 
F-2030 RESONANCES 
See F MESONS 
FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (EDUCATIONAL) 
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FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (RESOURCE RECOVERY) 
See RESOURCE RECOVERY FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FALLOUT PARTICULATES 
See PARTICLES 
FALLOUT SHELTERS 


“en shelter: how much fallout protection, 10:17798 
J: 


Shielding 
Underground shelter: how much fallout protection, 10:17798 
(;ZZ) 
Ventilation 
Evaluation of shelter ventilation by model tests. Option 2. 
Final report, August 1983-September 1984, 10:17797 (R;US) 
FARADAY GENERATORS 
See MHD GENERATORS 
FARMS 
Energy Conservation 
Energy integrated dairy systems, 10:15858 (BA;GB) 
Analysis 


Energy integrated dairy systems, 10:15858 (BA;GB) 
FAST FISSION 
Nuclear dissipation in heavy-ion reactions and fission, 10:17533 
(J;GB) 
FAST REACTORS 
Construction 
—-—e of breeder reactors in the US, 10:16133 
(BA;US) 


The development of breeder reactors in the US, 10:16133 
(BA;US) 
FASTBUS SYSTEM 
Use of intelligent modules in Brookhaven Fastbus, 10:16833 
(R;US) 
FASTENERS 


Corrosion 
Survey of the literature on low-alloy steel fastener corrosion in 
PWR power plants, 10:16115 (R;US) 
FAULT TREE ANALYSIS 
Errors 
Uncertainty analysis: good news and bad news, 10:17567 
(RA;US) 
FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FEDERAL REGION V 
Prior to June 1982 this concept was indexed to GREAT LAKES 
REGION. 
See also ILLINOIS 
INDIANA 
MICHIGAN 


MINNESOTA 
WISCONSIN 


Coordinated Research Programs 
Great Lakes Regional Biomass Energy Program. Final 
September 1, 1983-August 31, 1984, 10:16400 (R;US) 
FEDERAL REPUBLIC OF GERMANY 
Energy Conservation 
Energy trends and policy impacts in seven countries, 10:16370 
(R;SE) 
Natural Gas 
Continental natural gas market. Facts and prospects, 10:15706 
(RA;NO) 
FEEDWATER HEATERS 
Availability 
Review of salient conditions affecting closed feedwater heater 
availability and performance, 10:16056 (RA;US) 
Corrosion 


i failures in feedwater heaters, 10:16069 
(RA;US) 
Closed feedwater heater reliability: the engineer/constructor’s 
role, 10:16155 (RA;US) 
Design features of header type feedwater heaters, 10:16061 
(RA;US) 


FERMILAB ACCELERATOR 
Thermoluminescence 


System approach to design considerations and 
recommendations for the selection and placement of retrofit 
vertical head-down feedwater heaters, 10:16066 (RA;US) 


Feedwater heater draining system, 10:16065 (RA;US) 
Fabrication 
Potential crisis for materials in the feedwater heater industry, 
10:16058 (RA;US) 
Reliable vertical feedwater heaters, 10:16062 (RA;US) 
Failures 
Corrosion-related failures in feedwater heaters, 10:16069 
(RA;US) 


Maintenance 
Application of explosive tube expansion and plugging to 
feedwater heater maintenance and repair, 10:16063 (RA;US) 
BECO’s experience at Pilgrim Nuclear Power Station with 
feedwater heaters and associated systems, 10:16098 (RA;US) 
Experience with Chalk Point Generation Station high 
feedwater heaters for units 1 and 2, 10:16070 (RA;US) 
System approach to design considerations and 
recommendations for the selection and placement of retrofit 
vertical head-down feedwater heaters, 10:16066 (RA;US) 
Materials 
Materials selection & applications, 10:16071 (RA;US) 
Potential crisis for materials in the feedwater heater industry, 
10:16058 (RA;US) 
Performance 
Design features of header type feedwater heaters, 10:16061 
(RA;US) 
Experience with Chalk Point Generation Station high 
feedwater heaters for units 1 and 2, 10:16070 (RA;US) 
Procurement 
Feedwater Heater Procurement Guildlines - some new 
performance criteria, 10:16064 (RA;US) 
Nuclear plant closed feedwater heater handbook, 10:16156 
(RA;US) 


Closed feedwater heater reliability: the engineer/constructor’s 
role, 10:16155 (RA;US) 

Feedwater heater upgrade program within the Southern 
electric system, 10:16055 (RA;US) 

Feedwater heater draining system, 10:16065 (RA;US) 

High reliability feedwater heater designs, 10:16057 (RA;US) 

Reliable vertical feedwater heaters, 10:16062 (RA;US) 

Review of salient conditions affecting closed feedwater heater 
oa and performance, 10:16056 (RA;US) 

considerations for reliable feedwater heaters, 

sriesenes (RA;US) 

Utility's h to improved feedwater heater reliability, 
10:16067 (RA;US) 


Feedwater Heater Procurement Guildlines - some new 
performance criteria, 10:16064 (RA;US) 
Nuclear plant closed feedwater heater handbook, 10:16156 


(RA;US) 
Specification considerations for reliable feedwater heaters, 
10:16068 (RA;US) 
Utility’s approach to improved feedwater heater reliability, 
10:16067 (RA;US) 
Tubes 
Achieving greater reliability in feedwater heater tube joints, 
10:16059 fRA.US) 
Application of explosive tube expansion and plugging to 
feedwater heater maintenance and repair, 10:16063 (RA;US) 
Flow-induced tube vibration: a comparison of predictive 
methods for desuperheat zones, 10:16060 (RA;US) 
FELDSPARS 
Thermoluminescence 
Trapping parameters of naturally occurring thermoluminescent 
‘ona 10:16619 (R;EG) 
FERMENTATION ALCOHOL 
See ETHANOL 
FERMILAB ACCELERATOR 
Facility at Fermi National Accelerator Laboratory, Batavia, 
Illinois, includes main synchroton, booster synchrotron, and 
linac. 





the photoproduction of charmed particles]. 
Reset A Gouna) Ge 10:16876 (R;US) 


Mageetic Spectrometers 
pen en a 
Appendix A through G, 10:16876 (R;US) 
See cho BARYONS 
LEPTONS 


Evaluating fermion determinants through the chiral anomaly, 
10:17464 G;US) 
Prodaction 
Spectral flow and the anomalous of fermions in 
odd number of dimensions, 10:17452 G;US) 


See IRON COMPOUNDS 


FERRITES 
should be indexed by coordination of a 


Specific compounds 
Saae teehee (CATION) COMPOUNDS and the 
anion descriptor. 


electromagnetic technology: a bibliography of 
NBS (National Bureau of Standards) publications, 10:16887 
(R;US) 


Biological Radiation Effects 
Genotoxicity of alpha particles in human embryonic skin 
fibroblasts, 10:17151 G;US) 


Tensor 
Charges of massless particles, 10-:17460 (J;US) 
(ELECTRIC) 


Absorption: 
Simulation of rapid heating in fasion reactor first walls using 
the Green's fanction approach, 10:17723 G;US) 
isteractios:, 
Piasma-wall interactions in tandem mirror machines, 10:17606 
@;US) 


Maintenance 
Designer’s for assembly, maintenance and repair, 
ar7nt DML) 
Mechanical Properties 
Methods of first wall structural analysis with applications to 
the long pulse commercial tokamak reactor design, 10:17685 
(RUS) 
Permeability 
Plasma driven permeation of tritium in fusion reactors, 
10:17727 G;NL) 
Steady state hydrogen transport in solids to fusion 
cues ete < Aees een 10:17730 
G;NL) 


Designer’s guidebook for assembly, maintenance and repair, 
10:17741 G;NL) 
Thermonnclear Reactor Materials 
Steady state hydrogen transport in solids to fusion 
cauineguanik Tt 2 Aaplieendet ana, 10:17730 
G;NL) 
X-Ray Spectra 
Measurement of wall radiation in the soft x-ray region of PDX, 
10:17602 (R;US) 
FISCHER-TROPSCH SYNTHESIS 
Diffusivities of synthesis gas and Fischer-Tropsch products in 
slurry media. Quarterly report, September-December 1984, 
10:15835 (R;US) 


[Surface studies of carbide formation in iron synthesis 
catalysts]. Technical progress report, October 1-December 
31, 1984, 10:15834 (R;US) 
Role of promoters in the hydrogenation of carbon monoxide 
over iron-based catalysts (review), 10:15562 (R;ZA) 
FISH LADDERS 
See FISH PASSAGE FACILITIES 
FISH LIFTS 
See FISH PASSAGE FACILITIES 
FISH LOCKS 
See FISH PASSAGE FACILITIES 
FISH PASSAGE FACILITIES 
Repair 


Hood River Passage: annual report, 1983, 10:17063 (RA;US) 
FISHES 
See als ANADROMOUS FISHES 
TROUT 


Production of large channel catfish fingerlings in heated water 
raceways (Channel catfish), 10:17060 (RA;US) 
ion of large channel catfish fingerlings and 
winter round tank culture of rainbow trout using heated 
water, 10:17059 (R;US) 
FISHWAYS 
See FISH PASSAGE FACILITIES 
FISSILE MATERIALS 
Criticality 
Assessment of computational 
Ctiticality, 10:16787 (R;US) 
Measuring lestrenecets 
Fissile solution measurement apparatus, 10:16930 (P;US) 
Noadestructive Analysis 
i assays for fissile material in crated nuclear energy 
wastes, 10:15813 (R;US) 
Radiation Accidents 
Assessment of computational 
Criticality, 10:16787 (R;US) 
FISSION 
See also FAST FISSION 
Noclear Reaction Kinetics 
Dynamics of fission and heavy ion reactions, 10:17527 G;NL) 
FISSION BARRIER 
Recent advances in heavy-ion-induced fission, 10:17520 (R;US) 
FISSION FRAGMENT DETECTION 
Dielectric Track Detectors 
Optical efficiency for fission fragment track counting in 
Muscovite Solid State Track Recorders, 10:16936 G;GB) 


performance in nuclear 


performance in nuclear 





FISSION NEUTRONS 
Neutron Dosimetry 
High-let radiation carcinogenesis, 10:17161 (J;US) 
FISSION PRODUCT RELEASE 


Coordinate with descriptors for the area of release such as 
BIOSPHERE or COOLANTS, and for the specific fission 
products, if known. 

Light-water-reactor safety fuel systems research programs. 

Quarterly progress report, January-March 1984 (Fuel and 

ing problems), 10:16294 (R;US) 

FISSION PRODUCTS 
Gamma Detection 

Development of remote high-range isotopic gamma scope. 
Final report, 10:16230 (R;US) 
Nuclear Data Collections 
Summary of ENDF/B-V data for fission products and 
actinides. Final report, 10:16154 (R;US) 

FISSION TRACKS 

Neutron Monitors 
Calibrated glass standards for fission-track use (supplement to 
NBS SP 260-49). Final report, 10:16924 (R;US) 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FIXATION (CARBON DIOXIDE) 
See CARBON DIOXIDE FIXATION 
FLAME PROPAGATION 
Methods 
LDA study of non-steady flame propagation in a constant 
volume duct, 10:16845 (R;US) 


Measurement of velocity and turbulence of enclosed diffusion 
flames by laser doppler anemometry, 10:16763 (R;DE;In 
German) 

Gas Analysis 

Burner jet studies in a large brown coal fired boiler, 10:15646 

(R;AU) 
Laminar Flow 

Laser tomographic study of a laminar flame in a Karman 

vortex street, 10:16766 (J;GB) 


ic studies of the helium-acetylene flame, 10:16768 
G;US) 
Temperature Measurement 

Burner jet studies in a large brown coal fired boiler, 10:15646 

(R;AU) 
Turbulence 

Final report of the research program: ‘Tonization and flame 
structure’, 10:16762 (R;DE;In German) 

Measurement of velocity and turbulence of enclosed diffusion 
flames by laser doppler anemometry, 10:16763 (R;DE;In 
German) 

Velocity 

Measurement of velocity and turbulence of enclosed diffusion 
flames by laser doppler anemometry, 10:16763 (R;DE;In 
German) 

FLORIDA 
Energy Consumption 
Florida Energy Data: 1970-1983, 10:16382 (R;US) 
Government Policies 
Renewable energy: cogeneration, 10:16366 (R;US) 
FLOW (BLOOD) 
See BLOOD FLOW 
FLOW (FLUID) 
See FLUID FLOW 
FLOW (HEAT) 
See HEAT FLOW 
FLUE GAS 
Air Pollution Abatement 

Hot flue-gas spiking and recovery study for 
tetrachlorodibenzodioxins (TCDD) using Modified Method 5 
and SASS (Source Assessment Sampling System) sampling 
with a simulated incinerator. Final report, May 1981- 
February 1982, 10:16992 (R;US) 


Hazardous Materials 
Hot flue-gas spiking and recovery study for 
tetrachlorodibenzodioxins (TCDD) using Modified Method 5 
and SASS (Source Assessment System) 
with a simulated incinerator. Final report, May 1981- 
February 1982, 10:16992 (R;US) 
Heat Recovery 
Industrial utilization of heat exchangers for waste heat 
recovery in New York State. Final report, 10:16470 (R;US) 


Hot Gas Cleanup 
High temperature gas filtration research needs. Final report 
(158 references), 10:15590 (R;US) 
Quantitative Chemical Analysis 
Combustion research related to utilization of coal as a gas 
turbine fuel, 10:16077 (J;US) 
FLUENCE (NEUTRON) 
See NEUTRON FLUENCE 


and 


frictionless 
aenusicteheeakeaeonme 10:16507 (R;DE;In 
German) 


Instability 
General characteristics, transition, and control of instability of 
tubes conveying fluid, 10:17387 G;US) 
Viscous, resistive magnetohydrodynamic stability computed by 
spectral techniques, 10:17397 (J;US) 
FLUID MECHANICS 
Computer Codes 
EVENTS4 user’s manual: a computer code for analyzing 
explosion-induced gas-dynamic 


10:16953 (R:US) 
FLUIDIZED 


Final report, 10:15833 (R;US) 
FLUIDIZED BOILERS 


Efficiency 
Garbage-fired fluidized-bed boiler, 10:16492 (RA;US) 
Refuse Derived Fuels 
Garbage-fired fluidized-bed boiler, 10:16492 (RA;US) 
FLUIDIZED-BED COMBUSTION 
Air Pollution Abatement 
Garbage-fired fluidized-bed boiler, 10:16492 (RA;US) 
FLUIDIZED-BED COMBUSTORS 
Development of the Multisolid Fluidized Bed oil shale retort. 
Final report, 10:15720 (R;US) 
Air Pollution Control 
Freeboard reactions in fluidized coal combustion. Technical 
progress report, 1 March 1981-31 July 1981, 10:15635 (R;US) 
Freeboard reactions in fluidized coal combustion. Technical 
progress report, May 1, 1982-July 31, 1982, 10:15636 (R;US) 


Pressurized fluidized-bed turbocharged-boiler repowering 
study. Final report, 10:15638 (R;US) 
Gas Turbines 
Low-temperature hot corrosion of turbine materials exposed to 
the effluent from an experimental PFBC, 10:16582 (J;US) 
Heat 
Phase II: primary heater module. Final report, February 1980- 
November 1983. Volume II, 10:15634 (R;US) 
Mathematical Models 
Freeboard phenomena in a fluidized bed coal combustor, 
10:15647 (R;NL) 
Testing 


Phase II: primary heater module. Final report, February 1980- 
November 1983. Volume II, 10:15634 (R;US) 
Technology Assessment 
Study of coal based technologies as part of the National 
Energy Strategy support services. Final report. Volume 1, 
10:15637 (R;US) 





Test Facilities 
Study of coal based technologies as part of the national energy 
strategy support services. Final report. Volume 2, Part 1, 
10:16079 (R;US) 


Not for BODY FLUIDS. 


See also GASES 
GEOTHERMAL FLUIDS 


Permeability 
Bounds on fluid permeability for viscous flow through porous 
media, 10:17389 (J;US) 
Structure Factors 
New thermodynamic model for the hard-core fluid with a 
Yukawa tail, 10:17388 (J;US) 


Properties 
New thermodynamic model for the hard-core fluid with a 
Yukawa tail, 10:17388 (J;US) 


q ina 
chlorophyll model system, 10:16740 (R;US) 
FLUORESCENCE SPECTROSCOPY 
Research Programs 
Health, Safety, and Environment laboratories progress report, 
January-June 1984, 10:16926 (R;US) 
FLUORESCENT LAMPS 
Energy Efficiency 
conservation through more-efficient lighting, 10:16452 
G;US) 


Third-body effects in termolecular reactions: halide ion 
addition to boron trifluoride and boron trichloride, 10:16692 
G;US) 


Trapping of optical excitation by two types of tors in 
La/sub 0.72/Pr/sub 0.25/Nd/sub 0.03/Fs, 10:16652 (J;US) 
FLUORIMETRY 
See FLUORESCENCE SPECTROSCOPY 
FLUORINE 
Neon 20 Reactions 
Coplanarity of two-proton emissions in 400 MeV/nucleon Ne 
+ NaF, Pb reactions, 10:17488 (R;US) 
FLUORINE 18 
Hot Atom Chemistry 
Chemistry of positron emitting nucleogenic (hot) atoms with 


regard to preparation of labelled compounds of practical 
utility, 10:16758 (J;DE) 


Metabolism of fluorine 18 in domestic animals, 10:17110 (J;US) 
FLUORINE 19 TARGET 
Antiproton Reactions 
Antiprotonic atomic energy levels via the (anti p,p) reaction, 
10:17496 (J;NL) 
20 


Pion source parameters in heavy ion collisions, 10:17489 


Theory of semicollisional drift-interchange modes in cylindrical 
plasmas, 10:17600 (R;US) 
FLY ASH 
Environmental Impacts 
i ical impact studies of the Faulkner ash site, 10:16081 
(R;US) 
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Leaching 
Alkaline buffering capacity of northern plains overburden 
materials. Final technical report, 10:15589 (R;US) 
Management 
Coal-ash management in Maryland. Final report, 10:15593 
(R;US) 
Particulates 
Measurement of charge of brown coal fly ash particles in 
electrostatic precipitators, 10:15591 (R;AU) 
Toxicity 


Determination in vitro of the cytotoxicity of some fly ash 
samples for lung macrophages, 10:15652 (R;NL;In Dutch) 
Waste Disposal 
Alkaline buffering capacity of northern plains overburden 
materials. Final technical report, 10:15589 (R;US) 
FMIT FACILITY 
See FMIT LINAC 
FMIT LINAC 
Linear Accelerator at the Hanford Fusion Materials Irradiation 
Test Facility. 
Modifications 
SUPER-FMIT, an accelerator-based neutron source for fusion 
components irradiation testing, 10:16878 (R;US) 


Diffusion 
Results from preliminary 
June 1984, 10:16997 (R;US) 
FOLIAGE 
See LEAVES 
FOOD CHAINS 
Radionuclide 
Sensitivity and uncertainty studies of the CRAC2 code for 
selected non-meteorological models and parameters, 10:17009 
(R;US) 
FOOD INDUSTRY 
Wastes 
Converting baker's waste into alcohol. Revised final progress 
report, 10:15863 (R;US) 
FOREST LITTER 
Natural organic debris on the forest floor. 
Biological Effects 
Importance of organic debris in salmonid habitat within the 
stream and marine continuum, 10:17046 (RA;US) 
Environmental Impacts 
Importance of organic debris in salmonid habitat within the 
stream and marine continuum, 10:17046 (RA;US) 
Harvesting 
Constraints and costs of forest residue recovery equipment and 
systems, 10:15878 (RA;US) 
Utilization of logging residues: pain or panacea, 10:15904 
(RA;US) 
FORESTRY 


experiment Brush Creek, 


Economics 
Utilization of logging residues: pain or panacea, 10:15904 
(RA;US) 
FORESTS 


Importance of organic debris in salmonid habitat within the 
stream and marine continuum, 10:17046 (RA;US) 
Potential impacts of intensive forest biomass utilization on 
plant nutrient supply, 10:15902 (RA;US) 
Nutrients 
Potential impacts of intensive forest biomass utilization on 
plant nutrient supply, 10:15902 (RA;US) 


Potential impacts of intensive forest biomass utilization on 
plant nutrient supply, 10:15902 (RA;US) 
Soil 


Chemistry 
Atmospheric sulfur deposition, neutralization, and ion 
in two deciduous forest ecosystems, 10:17001 (J;US) 
FORMALDEHYDE 
Chemical Analysis 
Methods of formaldehyde measurement, 10:16988 (R;DE;In 
German) 





Chemical Reaction Yield 
Mechanisms and controlling characteristics of 
methane. Progress report, 10:16710 (R;US) 
Toxicity 
Eye irritation response of humans to formaldehyde, 10:17213 
(J;US) 
FORMALIN 
See FORMALDEHYDE 
FORMALITH 


the oxidation of 


See 

FORMATION 
See SYNTHESIS 

FORMIC ACID 


Adsorption 
Infrared studies of the 
dioxide, 10:15856 (J;US) 

FORMIC ALDEHYDE 

See FORMALDEHYDE 
FORMING (MATERIALS) 

See MATERIALS WORKING 
FORMOL 

See FORMALDEHYDE. 
FORMOSA 


of synthesis gas on zirconium 


Programs 
Fossil energy, 10:16381 (RA;US) 
FOSSIL-FUEL POWER PLANTS 
Baseline Ecology 
Analysis of aqueous sediments, 10:17052 (J;US) 
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and Electric Company. Final report, 10:16072 (R;US) 


Efficiency 
Evaluation of waste energy reserves, 10:15641 (RA;DD;in 
German) 
Energy Losses 
Evaluation of waste energy reserves, 10:15641 (RA;DD;In 
German) 
Environmental Impacts 
Technical assessment manual: electrical generation. Volume I, 
Edition ITI, 10:16048 (R;US) 
Feedwater Heaters 
Closed feedwater heater reliability: the engineer/constructor’s 
role, 10:16155 (RA;US) 
Corrosion-related failures in feedwater heaters, 10:16069 
(RA;US) 

Experience with Chalk Point Generation Station high 
feedwater heaters for units 1 and 2, 10:16070 (RA;US) 
Feedwater heater upgrade within the Southern 

electric system, 10:16055 (RA;US) 
Utility's approach to improved feedwater heater reliability, 
10:16067 (RA;US) 
Fly Ash 
Biological impact studies of the Faulkner ash site, 10:16081 
(R;US) 


Coal-ash management in Maryland. Final report, 10:15593 
(R;US) 


Foundations 
Evaluation of computer-aided foundation design techniques for 
fossil fuel power plants. Final report, 10:16052 (R;US) 
Fuel Substitution 
Ignition burner with its own dust supply - a system for heating 
oil substitution in brown coal power plants, 10:15644 
(RA;DD;In German) 
Gaseous Wastes 
Functions of the mathematical description of the separation of 
mixtures of substances in the industry, to the case of Zero- 
Emission, 10:16080 (R;DE;In German) 
Radial growth and wood density of white pine in relation to 
fossil-fired power plant operations, 10:17229 (BA;US) 


Cyclic-duty turbine and boiler operating 
guidelines. Final report, 10:16053 (R;US) 
Seismic Effects 
New data on the performance of power plant units in strong 
earthquakes, 10:16215 (RA;US) 
Technology Assessment 
Case studies in technology choice. Volume 2. Puget Sound 
Power and Light Co. Final report, 10:16390 (R;US) 
Case studies in technology choice. Volume 1. Baltimore Gas 
and Electric Company. Final report, 10:16072 (R;US) 
Study of coal based technologies as part of the national energy 
strategy support services. Final report. Volume 2, Part 1, 
10:16079 (R;US) 


Technical assessment manual: electrical generation. Volume I, 
Edition III, 10:16048 (R;US) 
Thermal Effiuents 
Production of large channel catfish fingerlings in heated water 
raceways, 10:17060 (RA;US) 
Winter round tank culture of rainbow trout using heated 
water, 10:17061 (RA;US) 
Waste Heat Utilization 
Evaluation of waste energy reserves, 10:15641 (RA;DD;In 
German) 
FOULING 


Inhibition 
Utilisation of Wakefield coal for power generation, 10:16074 


(R;AU) 
FOUNDATIONS 
Computer-Aided Design 
Evaluation of computer-aided foundation design techniques for 
fossil fuel power plants. Final report, 10:16052 (R;US) 
FOURIER TRANSFORM SPECTROMETERS 


140-GHz pulsed Fourier transform microwave spectrometer, 
10:16945 (J;US) 


140-GHz pulsed Fourier transform microwave spectrometer, 
10:16945 (J;US) 
FOXES 
Diet 
Summer food habits of juvenile Arctic foxes in northern 
Alaska, 10:17022 (J;US) 
Habitat 
Arctic fox den identification and characteristics in northern 
Alaska, 10:17023 (J;CA) 
FRACTIONATION 


Characterization of steric field-flow fractionation 
particles to 100 pm diameter, 10:16666 (J;US) 
FRACTURE MECHANICS 
Mathematical Models 
Probabilistic fracture mechanics: statistical, 
modeling issues, 10:16825 (RA;US) 
Probabilistic Estimation 
modeling issues, 10:16825 (RA;US) 
FRACTURED FORMATIONS 
See FRACTURED RESERVOIRS 


mathematical, and 





FRACTURED RESERVOIRS 

Rock Mechanics 
Thermal effects of reinjection in geothermal 
major vertical fractures, 10:16018 (J;US) 
FRAGMENTS (PARTICLES) 

See PARTICLES 

FRANCE 

Energy Conservation 

Energy trends and policy impacts in seven countries, 10:16370 
(R;SE) 


Natural Gas 
Continental natural gas market. Facts and prospects, 10:15706 
(RA;NO) 
FREE ELECTRON LASERS 
Microwave Radiation 
Microwave radiation from a high-gain free-electron laser 
amplifier, 10:16803 (J;US) 


Microwave radiation from a high-gain free-electron laser 
amplifier, 10:16803 (J;US) 
FREE RADICALS 
See RADICALS 
FREONS 


reservoirs with 


Excess enthalpies of liquid Freon-22 + N,N- 
dimethylacetamide mixtures from 373 to 423 K at 5.5 MPa, 
10:16733 (J;NL) 

Excess enthalpies of liquid Freon-22 + 2,3-dimethyibutane 
mixtures from 363 to 423 K at 5.5 MPa, 10:16735 (J;NL) 


Heat 
Excess enthalpies of liquid Freon-22 + N,N- 
dimethylacetamide mixtures from 373 to 423 K at 5.5 MPa, 
10:16733 (J;NL) 
Excess enthalpies of liquid Freon-22 + 2,3-dimethylbutane 
mixtures from 363 to 423 K at 5.5 MPa, 10:16735 (J;NL) 
FRESH WATER 
Chemical Analysis 
Analysis of trace metals in water by inductively coupled 
plasma emission ing sodium 


spectrometry using 
dibenzyldithiocarbamate for preconcentration, 10:16665 
G;US) 
FRESH WATER ECOSYSTEMS 


ittance-optimized, point focus Fresnel lens solar 
concentrator, 10:15962 RA: US) 
FRUITS 
Limited to edible matured plant ovaries and accessory structures. 


Recovery of fermentable sugars from process vegetable waste 
waters, 10:15870 (J;NL) 
FUEL ASSEMBLIES 


See also FUEL ELEMENT CLUSTERS 
Burnup 
Development of an extended-burnup Mark B design. Ninth 
progress report, July 1983-June 1984, 10:16111 (R;US) 


A sodium dryout correlation for LMFBR fuel assemblies, 

10:16320 (J;US) 
Flow Rate 

Experimental studies of turbulent flows in pin bundles in the 
presence of an axial flow, with and without spacer grids 
(LMFBR), 10:16134 (TG;GB) 

Heat Transfer 

[Constitutive correlations for wire-wrapped subchannel analysis 
under forced and mixed convection conditions]. Part II 
(LMFBR), 10:16131 (R;US) 

Constitutive correlations for wire-wrapped subchannel analysis 
under forced and mixed convection conditions. Part 1 
(LMFBR), 10:16130 (R;US) 

Radiation heat transfer model for the SCDAP code, 10:16225 
(R;US) 

Performance T: 


Development of an advanced extended-burnup fuel assembly 
design incorporating Urania-Gadolinia. Sixth semiannual 
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progress report, October 1983-March 1984 (PWR), 10:16110 
(R;US) 
Development of an extended-burnup Mark B design. Ninth 
progress report, July 1983-June 1984, 10:16111 (R;US) 
Research Programs 
Twelfth water reactor safety research information meeting: 
proceedings. Volume 3, 10:16278 (R;US) 


Improved BWR fuel support piece grapple. Final report, 

10:16101 (R;US) 
Temperature Distribution 

[Constitutive correlations for wire-wrapped subchannel analysis 
under forced and mixed convection conditions]. Part II 
(LMFBR), 10:16131 (R;US) 

Constitutive correlations for wire-wrapped subchannel analysis 
under forced and mixed convection conditions. Part 1 
(LMFBR), 10:16130 (R;US) 

Turbulent Flow 
Experimental studies of turbulent flows in pin bundles in the 
of an axial flow, with and without spacer grids 
(LMFBR), 10:16134 (TG;GB) 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 

“aaa safety fuel systems research programs. 
Quarterly pro January-March 1984 (Fuel and 
cladding fst amar 10:16294 (R;US) 

Deformation 

Effect of bundle size on cladding deformation in LOCA 

simulation tests, 10:16319 (J;US) 
Failures 
Failure experience in refractory alloy-clad fuel pins applicable 
to space nuclear power, 10:16137 (R;US) 
FUEL CELL CATALYSTS 
See ELECTROCATALYSTS 
FUEL CELL POWER PLANTS 
For commercial, residential, or electric utility use. 


On-site fuel cell power plant technology and development 
program. Annual report 1983, 10:16417 (R;US) 


On-site fuel cell power plant technology and development 
program. Annual report 1983, 10:16417 (R;US) 
FUEL CELLS 
See also HIGH-TEMPERATURE FUEL CELLS 
Electrodes 
Polarization of the molten carbonate fuel cell anode and 
cathode, 10:16419 (J;US) 
Performance 
Polarization of the molten carbonate fuel cell anode and 
cathode, 10:16419 (J;US) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL ELEMENT CLUSTERS 
Hydraulics 


The influence of buoyancy on vertical tube bundle thermal 
density head predictions under transient conditions, 10:16321 
GJ;US) 

Accidents 

The influence of buoyancy on vertical tube bundle thermal 
density head predictions under transient conditions, 10:16321 
(J;US) 


The influence of buoyancy on vertical tube bundle thermal 
a head predictions under transient conditions, 10:16321 
J; 

FUEL ELEMENT FAILURE 

Axial location of cladding failure during a slow transient 
overpower TREAT test (LMFBR), 10:16178 (R;US) 

Performance of breached LMFBR fuel pins during continued 
operation, 10:16129 (R;US) 
ELEMENTS 
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Burnup 
Data Base t Project annual report, 29 September 
1983-29 September 1984, 10:16096 (R;US) 
FUEL FABRICATION PLANTS 
Environmental Impacts 
Environmental Assessment for renewal of Special Nuclear 
Material License No. SNM-368 (Docket No. 70-371), 
10:17074 (R;US) 


Licensing 
Environmental Assessment for renewal of Special Nuclear 
Material License No. SNM-368 (Docket No. 70-371), 
10:17074 (R;US) 
Balance 


Testing alarm resolution procedures in a fuel fabrication 
facility, 10:15812 (R;US) 
Nuclear Materials Management 
Testing alarm resolution procedures in a fuel fabrication 
facility, 10:15812 (R;US) 
Remote Handling Equipment 
Pushrod assembly, 10:16158 (P;US) 
Waste Processing 
Electrolytic recovery of copper and regeneration of nitric acid 
from a copper strip solution, 10:15748 (R;US) 
FUEL GAS 


See also HIGH BTU GAS 
INTERMEDIATE BTU GAS 
NATURAL GAS 


Control Systems 
Experimental control analysis of a fuel gas saturator. Final 
report, 10:15553 (R;US) 


Development of the mixed-metal oxide process for high- 
temperature fuel gas desulfurization and a ceramic-supported 
molten alkali carbonate sorbent for high-temperature HCl 
removal, 10:15536 (R;US) 

Hot Gas Cleanup 

Effects of HeS on molten carbonate fuel cells. Literature 
survey of water-gas shift reaction, 10:16415 (R;US) 

Electricity production from coal through molten-carbonate 
fuel cells, 10:16413 (R;US) 

Purification 
imental control analysis of a fuel gas saturator. Final 


report, 10:15553 (R;US) 
FUEL KERNELS 


See FUEL PARTICLES 
FUEL LOADING 
See REACTOR FUELING 
FUEL MANAGEMENT 
Economics 
Improved fuel management strategies for TVA’'S nuclear 
reactors, 10:16150 (R;US) 


Improved fuel management strategies for TVA’S nuclear 
reactors, 10:16150 (R;US) 
FUEL OILS 
Demand 
Combining econometric and time-series forecasts of demand 
for residual fuel oil, 10:15685 (RA;US) 
FUEL PARTICLES 
Gamma Detection 
Development of remote high-range isotopic gamma scope. 
Final report, 10:16230 (R;US) 
FUEL PELLETS 
Crack Propagation 
A cracked-fuel constitutive equation, 10:16106 (J;US) 
FUEL PENCILS 
See FUEL PINS 
FUEL PINS 
Fuel Element Failure 
Axial location of cladding failure during a slow transient 
overpower TREAT test (LMFBR), 10:16178 (R;US) 
Failure experience in refractory alloy-clad fuel pins applicable 
to space nuclear power, 10:16137 (R;US) 
Performance of breached LMFBR fuel pins during continued 
operation, 10:16129 (R;US) 
P 


erformance 
Performance of breached LMFBR fuel pins during continued 
operation, 10:16129 (R;US) 


Remote Handling Equipment 
Pushrod assembly, 10:16158 (P;US) 
FUEL RODS 


A fuel rod debris packing model, 10:16123 (J;US) 
Products 


A fuel rod debris packing model, 10:16123 (J;US) 
System Failure Analysis 
A cracked-fuel constitutive equation, 10:16106 (J;US) 
FUEL SHEATHS 
See FUEL CANS 
FUEL SLUGS 
See FUEL RODS 
FUEL SLURRIES 
Chemical Composition 
Applications for hydraulic handling of coal, 10:15626 (R;GB) 
Conceptual design and economic analysis for the manufacture 
of an ultra-clean coal/water mixture. Topical 
September 1983-September 1984, 10:15620 (R;US) 
Chemical Preparation 
Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Monthly report, 10:15621 (R;US) 
Conceptual design and economic analysis for the manufacture 
of an ultra-clean coal/water mixture. Topical 
September 1983-September 1984, 10:15620 (R;US) 
Coal Preparation 
Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Monthly report, 10:15621 (R;US) 
Combustion 
Combustion research related to utilization of coal as a gas 
turbine fuel, 10:16077 (J;US) 
Development of coal-liquid mixtures, 10:15648 (J;GB) 
Combustion Properties 
Applications for hydraulic handling of coal, 10:15625 (R;GB) 
Research engine test of coal slurry fuels. Final report, 10:15633 
(R;US) 
Electric Conductivity 
Low viscosity lignite slurries and suspensions. Final report for 
1983/1984, 10:15583 (R;US) 
Feasibility Studies 
Study on the application of coal-water slurry fuels to marine 
transportation vehicles, 10:15632 (R;US) 
Filtration 
Semifluidized bed filters for coal processing. Final technical 
report, 10:15537 (R;US) 
Flow Rate 
Coal-fluid properties with an emphasis on dense phase. Report 
No. 3. Transient analysis of pressure pulse in coal-water 
mixtures, 10:15624 (R;US) 
Market 
Study on the application of coal-water slurry fuels to marine 
transportation vehicles, 10:15632 (R;US) 
Particle Size 
Conceptual design and economic analysis for the manufacture 
of an ultra-clean coal/water mixture. Topical 
September 1983-September 1984, 10:15620 (R;US) 
PH Value 
Applications for hydraulic handling of coal, 10:15626 (R;GB) 
Physical Properties 
Study on the application of coal-water slurry fuels to marine 
transportation vehicles, 10:15632 (R;US) 
Production 
Conceptual design and economic analysis for the manufacture 
of an ultra-clean coal/water mixture. Topical report, 
September 1983-September 1984, 10:15620 (R;US) 


Rheology 
Polydisperse coal slurry rheology. Quarterly report, 10:15623 
(R;US) 
Shear Properties 
Low viscosity lignite slurries and suspensions. Final report for 
1983/1984, 10:15583 (R;US) 


Study on the application of coal-water slurry fuels to marine 
transportation vehicles, 10:15632 (R;US) 





FUEL SLURRIES 
Unsteady Flow 


Unsteady Flow 


pressure-surge 
phenomena in slurries. Final technical report, 10:15630 
(R;US) 


Low viscosity lignite slurries and suspensions. Final report for 
1983/1984, 10:15583 (R;US) 
eV Quarterly report, 10:15623 
Water Removal 
Applications for hydraulic handling of coal, 10:15625 (R;GB) 
Applications for hydraulic handling of coal, 10:15626 (R;GB) 


for on-line characterization of delayed-neutron signals, 
10:16167 (J;US) 
FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FUELWOOD 
See WOOD FUELS 
FUMES 


See AEROSOLS 
FUNDAMENTAL PARTICLES 


FUNGI 
Chemical Analysis 
Plutonium-resistant fungi and actinom in soil. II. 


ycetes 
Alteration of plutonium form, 10:17037 (J:US) 


Plutonium-resistant fungi and actinomycetes in soil. II. 
Alteration of plutonium form, 10:17037 (J;US) 


acid hydrolysis of cellulose for alcohol fuel 
production, 10:15859 (RA;US) 
FUSION REACTIONS 
Nuclear Reaction Kinetics 
Macroscopic treatment of nuclear dynamics, 10:17528 (J;NL) 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GADOLINIUM 
Ton-Atom Collisions 
L-shell x-ray production cross sections in Nd, Gd, Ho, Yb, Au 
and Pb for 25-MeV carbon and 32-MeV oxygen ions, 
10:17331 (R;US) 
GADOLINIUM 158 TARGET 
Proton Reactions 
— of the *Tb electron-capture Q value, 10:17516 
J;US) 


See also MAGELLANIC CLOUDS 
MILKY WAY 


Emission Spectra 
Search for emission lines in the gaseous halo of edge-on 
galaxies, 10:17278 (R;US) 
CLUSTERS 


‘emperature and elemental abundances in the Abell cluster A 
576 derived from X-ray observations, 10:17288 (R;US) 
Functions 


Relations between spatial correlations of rich clusters of 
galaxies, 10:17302 (J;US) 
Galaxies 
Connection between galaxy probabilities in Zwicky clusters 
counting distributions in particle physics and quantum optics, 
10:17308 (J;NL) 
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Mass Distribution 
Connection between galaxy probabilities in Zwicky clusters 
counting distributions in particle physics and quantum optics, 
10:17308 (J;NL) 
X-Ray Spectra 
Temperature and elemental abundances in the Abell cluster A 
576 derived from X-ray observations, 10:17288 (R;US) 
X-ray spectra of clusters of galaxies, 10:17287 (R;US) 
GALAXY NUCLEI 
Central part of galaxies. 
Pair Production 


Monte Carlo calculations of pair annihilation and its inverse, 
10:17312 (J;US) 
GALLIUM 
Fine Structure 
Isoelectronic predictions for ground state ?P fine structures 
using the extended regular doublet law, 10:17382 (J;SE) 
Isoelectronic Atoms 
Isoelectronic predictions for ground state ?P fine structures 
using the extended regular doublet law, 10:17382 (J;SE) 
GALLIUM 68 
Diagnostic Uses 
Gallium-68 chemistry for labeling platelets, proteins and 
lipoproteins, 10:17112 (R;US) 
GALLIUM 71 TARGET 
Proton Reactions 
Specificity of the (p,n) reaction at 35 MeV for Gamow-Teller 
strength, 10:17504 (J;US) 
GALLIUM ARSENIDE SOLAR CELLS 
Crystal Growth 
High-efficiency, thin-film and multijunction solar cells. Final 
report, 1982, 10:15928 (R;US) 


High-efficiency, thin-film and multijunction solar cells. Annual 
report, 1983, 10:15929 (R;US) 
Physical Radiation Effects 
Radiation effects in silicon and gallium arsenide solar cells 
using isotropic and normally incident radiation, 10:15918 
(R;US) 
GALLIUM ARSENIDES 
Carrier Lifetime 
Determination of minority carrier lifetimes in direct band-gap 
semiconductors by monitoring intensity-modulated 
luminescence radiation, 10:16632 (J;US) 
Charge Carriers 
Determination of minority carrier lifetimes in direct band-gap 
semiconductors by monitoring intensity-modulated 
luminescence radiation, 10:16632 (J;US) 
Photoluminescence 
Determination of minority carrier lifetimes in direct band-gap 
semiconductors by monitoring intensity-modulated 
luminescence radiation, 10:16632 (J;US) 
Physical Radiation Effects 
Depth distributions and damage characteristics of protons 
implanted in n-type GaAs, 10:16633 (J;US) 


Determination of minority carrier lifetimes in direct band-gap 
semiconductors by monitoring intensity-modulated 
luminescence radiation, 10:16632 (J;US) 

GAMMA DETECTION 
Position Sensitive Detectors 

Barium fluoride crystals and self-quenching streamer chambers 

as a position sensitive gamma-ray detector, 10:16927 (R;CA) 
Counters 


Barium fluoride crystals and self-quenching streamer chambers 
as a position sensitive gamma-ray detector, 10:16927 (R;CA) 
Streamer Spark Chambers 
Barium fluoride crystals and self-quenching streamer chambers 
as a position sensitive gamma-ray detector, 10:16927 (R;CA) 
GAMMA RADIATION 
Delayed Radiation Effects 
Metabolic studies of gamma-irradiated wheat growing without 
cell division, 10:17162 (J;US) 
Image Converters 
Inorganic fluorescent screen properties important for MeV 
radiation imagery, 10:17538 (R;US) 
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Photochemical transformations of 1-pyrazolyl-cis-1,2- 
dibenzoylalkenes: a laser flash photolysis investigation, 
10:16741 (J;US) 

GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 
GAMMA SPECTROMETERS 

Development of remote high-range isotopic gamma scope. 

Final report, 10:16230 (R;US) 


Design 
OSIRIS: status report, 10:16913 (RA;US) 
Performance 


OSIRIS: status report, 10:16913 (RA;US) 
GAS APPLIANCES 


Development of a low-cost, self-cleaning residential gas range 
oven. Annual report, April 1983-May 1984, 10:16449 (R;US) 
Stoves 
Development of a low-cost, self-cleaning residential gas range 
oven. Annual report, April 1983-May 1984, 10:16449 (R;US) 
GAS BEARINGS 
Solid Lubricants 
Experimental Test Program for evaluation of solid lubricant 
coatings as applied to compliant fuel gas bearings to 315°C, 
10:16781 (R;US) 
GAS BURSTS 
See ROCK BURSTS 
GAS CENTRIFUGES 
Gas Flow 
Solution of Onsager’s equation for a rotating compressible fluid 
in a multiply-connected domain, 10:15746 (R;US) 
GAS CHROMATOGRAPHY 
Mathematical Models 
Linear non-equilibrium chromatographic reactor with a first- 
order chemical reaction, 10:16675 (J;NL) 


Solution of Onsager’s equation for a rotating compressible fluid 
in a multiply-connected domain, 10:15746 (R;US) 
Shock Waves 
Random choice method for two-dimensional steady supersonic 
shock wave diffraction problems, 10:17392 (J;US) 
GAS FUELS 
See also FUEL GAS 


Explosions 
Influence of turbulence on gas explosions, 10:15701 (R;NO) 
Flames 


Influence of turbulence on gas explosions, 10:15701 (R;NO) 
GAS FURNACES 
Efficiency 
Interim report on the field operation of a residential space 
heating system, 10:16443 (R;CA) 
Purchasing a high-efficiency gas furnace, 10:15715 (R;US) 
Pulse Techniques 
Purchasing a high-efficiency gas furnace, 10:15715 (R;US) 
GAS GENERATORS 
Computer-Aided Design 
Low and medium Btu wood gasification, 10:15830 (RA;US) 


Design 
20” fire tube gasification system, 10:15842 (RA;US) 
Development of biomass gasification to produce substitute 
fuels, 10:15840 (RA;US) 
Research and development on biomass gasifier/engine systems, 
10:15846 (RA;US) 
Heat Exchangers 
20” fire tube gasification system, 10:15842 (RA;US) 
Heat Transfer 
Development of an indirectly heated fire tube biomass 
pyrolysis reactor, 10:15843 (RA;US) 
Models 


Low and medium Btu wood gasification, 10:15830 (RA;US) 
Performance Testing 
Development of biomass gasification to produce substitute 
fuels, 10:15840 (RA;US) 


GAS HEAT PUMPS 
Design 


Open-cycle centrifugal vapor-compression heat pump. 
report, March 1983-February 1984, 10:16446 (R;US) 
Performance 
Distributed solar/gas Brayton engine assessment, 10:15956 
(RA;US) 
Testing 
Open-cycle centrifugal vapor-compression heat pump. Annual 
report, March 1983-February 1984, 10:16446 (R;US) 
GAS HYDRATES 
Chemical Composition 
Hydrate thermal properties measurements. Monthly report, 
January 1985, 10:15713 (R;US) 
Chemical Preparation 
Hydrate thermal properties measurements. Monthly report, 
January 1985, 10:15713 (R;US) 
Dissociation 
Hydrate thermal properties measurements. Monthly report, 
January 1985, 10:15713 (R;US) 
Recovery 
Design and operation of a wireline pressure core barrel. 
Technical report, 10:15669 (R;US) 
GAS LASERS 


See also CARBON DIOXIDE LASERS 
HELIUM-NEON LASERS 


Design 
Apparatus and method for generating continuous wave 16 um 
laser radiation using gaseous CF,, 10:16811 (P;US) 
tal analysis of a chemical oxygen-iodine laser, 
10:16809 (J;US) 
Fabrication 


Annual 


tal analysis of a chemical oxygen-iodine laser, 
10:16809 (J;US) 
Power 
imental analysis of a chemical oxygen-iodine laser, 
10:16809 (J;US) 
GAS TURBINE ENGINES 
Heat Resisting Alloys 
Understanding the roles of the strategic element cobalt in 
nickel base superalloys, 10:16505 (R;US) 


Manufacturing developments to reduce strategic materials 
usage, 10:16506 (R;US) 
Materials 
Gas turbines: conditions, material selection and 
development, 10:16786 (R;NL;In Dutch) 
Nickel Base Alloys 
Understanding the roles of the strategic element cobalt in 
nickel base superalloys, 10:16505 (R;US) ~ 
Protective Coatings 
Combustion Zone Durability Program. Material and coating 
development for alternative fuel applications. Final report, 
10:16517 (R;US) 
Research Programs 
Advanced Gas Turbine (AGT) technology development. 
Eighth semiannual progress report, July-December 1983, 
10:16502 (R;US) 
Thermal Stresses 
Gas turbines: conditions, material selection and 
development, 10:16786 (R;NL;In Dutch) 
GAS TURBINE POWER PLANTS 
Design 
Development of wood as an alternative fuel for gas turbine 
systems, 10:15884 (RA;US) 
Economic Analysis 
Technical and economic assessment of emerging biomass 
thermochemical conversion technologies, 10:15853 (RA;US) 
Research Programs 
Installation of a 3-MW wood fired gas turbine at Red Boiling 
Springs, Tennessee, 10:15875 (RA;US) 
Site Selection 
Installation of a 3-MW wood fired gas turbine at Red Boiling 
Springs, Tennessee, 10:15875 (RA;US) 





GAS TURBINE POWER PLANTS 
Technology Assessment 


Technology Assessment 
Technical and economic assessment of emerging biomass 
thermochemical conversion technologies, 10:15853 (RA;US) 
GAS TURBINES : 
Environmental Impacts 
Technical assessment manual: electrical generation. Volume I, 
Edition III, 10:16048 (R;US) 
Fuels 
Conceptual design and economic analysis for the manufacture 
of an ultra-clean coal/water mixture. Topical report, 
September 1983-September 1984, 10:15620 (R;US) 
Performance 
Distributed solar/gas Brayton engine assessment, 10:15956 
(RA;US) 
Te 


Technical assessment manual: electrical generation. Volume I, 
Edition III, 10:16048 (R;US) 
Turbine Blades 
Low-temperature hot corrosion of turbine materials exposed to 
the effluent from an experimental PFBC, 10:16582 (J;US) 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
See also FLUE GAS 


Electrochemical separation and concentration of hydrogen 
sulfide from gas mixtures, 10:16999 (P;US) 
Electrochemistry 
Electrochemical separation and concentration of hydrogen 
sulfide from gas mixtures, 10:16999 (P;US) 
Separation Processes 
Functions of the mathematical description of the separation of 
mixtures of substances in the industry, to the case of Zero- 
Emission, 10:16080 (R;DE;In German) 


Adsorption 
Gases on metal surfaces: adsorption and phase transition. 
Progress report No. 1, May 1, 1984-April 30, 1985, 10:16535 
(R;US) 
Beam Neutralization 
Enhancement of rate of mutual neutralization by an ambient 
gas, 10:16724 (J;NL) 
Theory 


Renormalized kinetic theory of dilute molecular gases: 
Chattering, 10:17559 (J;US) 
GASIFICATION 


See also COAL GASIFICATION 
IN-SITU GASIFICATION 


Catalysts for biomass gasification, 10:15854 (R;US) 
Fluidized Bed 
Gasification of MSW in fluidized- and entrained-bed systems, 
10:16491 (RA;US) 
GASOHOL 
Previous to August, 1979 this concept was indexed as gasoline 
AND mixtures AND ethanol or methanol. 
Volatility 
Volatility of in-use gasoline and gasoline/methanol blends. 
Final report, 29 February 1984-28 September 1984, 10:15695 


Assessment of the energy balances and economic consequences 
of the reduction and elimination of lead in gasoline, 10:15689 
(R;NL) 
Health Hazards 
Consequences of limiting benzene content of motor gasoline, 
10:16980 (R;NL) 
GE SEMICONDUCTOR DETECTORS 


Design 
BGO Compton-suppressed Ge spectrometer, 10:16906 (RA;US) 
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Performance 
BGO Compton-suppressed Ge spectrometer, 10:16906 (RA;US) 
Shields 
Riken BGOACS system, 10:16907 (RA;US) 
GE STANDARD REACTOR 
Prior to 1975, BWR/6 Type Reactors was used. 
Reactor Licensing 
Safety Evaluation Report related to the final design approval 
of the GESSAR II BWR/6 Nuclear Island Design (Docket 
No. 50-447). Supplement No. 3, 10:16242 (R;US) 
Reactor Safety 
Safety Evaluation Report. related to the final design approval 
of the GESSAR II BWR/6 Nuclear Island Design (Docket 
No. 50-447). Supplement No. 3, 10:16242 (R;US) 
GENERAL ELECTRIC STANDARD REACTOR 
See GE STANDARD REACTOR 
GENERAL RELATIVITY THEORY 
See also RELATIVITY THEORY 
Testing 
Torque on a spinning superconducting sphere inside a 
superconducting cylinder or spherical cap, 10:16791 (J;US) 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENETICS 
Life Sciences Division annual report, 1983, 10:17082 (R;US) 
GEOCHEMISTRY 
EQ3/6: status and applications, 10:17260 (R;US) 
GEOLOGIC DEPOSITS 


See also COAL DEPOSITS 
NATURAL GAS DEPOSITS 
PETROLEUM DEPOSITS 
SALT DEPOSITS 


Radioactive Waste 
Waste Isolation Program, 10:15796 (RA;US) 
GEOLOGIC FAULTS 
Geologic Models 
Inhomogeneous fault model for gaps, asperities, barriers, and 
seismicity migration, 10:17250 (J;US) 
GEOLOGICAL SURVEYS 
Remote Sensing 
Demonstration of an active airborne IR laser system for 
geologic remote sensing, 10:17244 (R;US) 
GEOMAGNETIC FIELD 
Large-scale, near-Earth, magnetic fields from external sources 
ond the corresponding induced internal field, 10:17324 


See SEISMIC DETECTORS 
GEOPHYSICAL SURVEYS 

Design and operation of a wireline pressure core barrel. 
Technical report, 10:15669 (R;US) 

Design and operation of an extended core barrel. Technical 
report, 10:16849 (R;US) 

Operations resumes Part 8, Leg 85 through Leg 96 (of 
International Phase of Ocean Drilling, Deep Sea Drilli 
Project). Technical report, 10:16855 (R;US) 

Operations plan (of International Phase of Ocean Drilling, 

Sea Drilling Project) (revised). Technical report, 
10:16856 (R;US) 
Reentry cone multiple casing hanger systems. Technical 
report, 10:16852 (R;US) 
G AREAS 
See GEOTHERMAL FIELDS 
GEOTHERMAL ENERGY 
Demonstration Programs 

Direct use geothermal PON and PRDA projects under DOE- 

ID administration annual report FY 1982, 10:16021 (J;US) 
Feasibility Studies 

Direct use geothermal PON and PRDA projects under DOE- 

ID administration annual report FY 1982, 10:16021 (J;US) 
Hot-Dry-Rock Systems 

Operation of an HDR (hot dry rock) geothermal reservoir, 

10:16019 (R;GB) 
GEOTHERMAL EXPLORATION 
Exploration for sources of geothermal energy. 
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Investigation of geothermal systems in Japan. I. Onikobe 
geothermal area, 10:16010 (RA;US) 
GEOTHERMAL FIELDS 


See also BACA GEOTHERMAL FIELD 
CERRO PRIETO GEOTHERMAL FIELD 
ONIKOBE GEOTHERMAL FIELD 


Minerals 
Investigation of drillhole core samples from Tantun geothermal 
area, Taiwan, 10:16007 (RA;US) 
Resource Assessment 
Geothermal Resources Assessment in Hawaii, 10:16001 (J;US) 
Resource Potential 
Geothermal Resources Assessment in Hawaii, 10:16001 (J;US) 
Rock-Fluid Interactions 
Investigation of drillhole core samples from Tantun geothermal 
area, Taiwan, 10:16007 (RA;US) 
GEOTHERMAL FLUIDS 
Fluid Injection 
High-resolution seismic studies applied to injected geothermal 
fluids, 10:16017 (R;US) 
Isotope Ratio 
Isotope geochemistry of Sulphur Springs, an acid-sulfate 
system in Valles Caldera, New Mexico, 10:16014 (BA;NZ) 
Salinity 
Simulation and resistivity modeling of a geothermal reservoir 
with waters of different salinity, 10:16012 (J;US) 
GEOTHERMAL POWER PLANTS 
Nippon Kokan technical report No. 40, April 1984: overseas, 
10:16545 (R;JP) 
Environmental Impacts 
Technical assessment manual: electrical generation. Volume I, 
Edition III, 10:16048 (R;US) 
Technology Assessment 
Renewable energy resources, 10:16401 (RA;US) 
Technical assessment manual: electrical generation. Volume I, 
Edition III, 10:16048 (R;US) 
GEOTHERMAL REGIONS 
See GEOTHERMAL FIELDS 
GEOTHERMAL SYSTEMS 


See also HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 
MAGMA SYSTEMS 


Chemical Composition 
Experimental investigation of yugawaralite-wairakite 
equilibrium, 10:16003 (RA;US) 
GEOTHERMAL WELLS 
Environmental Impacts 
Post-NEPA environmental investigations at DOE 
geopressured-geothermal project sites, 10:16015 (R;US) 
Heat Transfer 
Reservoir sizing using inert and chemically reacting tracers, 
10:16020 (J;US) 


Thermal effects of reinjection in geothermal reservoirs with 
major vertical fractures, 10:16018 (J;US) 
Tracer Techniques 
Reservoir sizing using inert and chemically reacting tracers, 
10:16020 (J;US) 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMANIUM 
Particle Transport 
Energy losses of positive and negative high-energy channeled 
particles, 10:17542 (J;US) 


Superconducting properties of layered Nb/sub 0.53/Ti/sub 
0.47//Ge structures prepared by dc sputtering, 10:16549 
G;US) 

GERMANIUM 71 
Electron Capture Decay 
Half-life of “Ge, 10:17503 (J;US) 

GERMANIUM DETECTORS 

See GE SEMICONDUCTOR DETECTORS 
GERMANY (FEDERAL REPUBLIC) 

See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 

See MICROORGANISMS 


GETTERS 
Materials used for the purification of vacuum atmospheres; see 
also the specific materials. 
Performance Testing 
Diffusion of hydrogen and deuterium in ZrVFe, 10:17734 
G;NL) 
Hydrogen trapping by yttrium in low temperature lithium, 
10:17735 (J;NL) 
GIBBERELLIC ACID 
Effects 
Role of gibberellin in the growth response of submerged deep 
water rice, 10:17180 (J;US) 
GIBBERELLIN A3 
See GIBBERELLIC ACID 
GLANDS 
See also 


Neoplasms 
High-let radiation carcinogenesis, 10:17161 (J;US) 
GLASS 
See also BOROSILICATE GLASS 
Fracture Properties 
Indentation testing of nuclear-waste glasses, 10:16650 (J;GB) 
Manufacturing 
Relationship between radiation sensitivity and redox equilibria. 
Final report, 1 June 1981-31 July 1984, 10:16618 (R;US) 
Neutron Monitors 
Calibrated glass standards for fission-track use (supplement to 
NBS SP 260-49). Final report, 10:16924 (R;US) 
Physical Radiation Effects 
Effect of gamma irradiation on simulated waste glass leaching 
and on the leach vessel, 10:16653 (J;US) 
Radiation Effects 
Relationship between radiation sensitivity and redox equilibria. 
Final report, 1 June 1981-31 July 1984, 10:16618 (R;US) 
Radioactive Waste Disposal 
Indentation testing of nuclear-waste glasses, 10:16650 (J;GB) 
Structure Factors 
Local structure of metal atoms in silica and silicates. 
report, May 15-December 1, 1984, 10:16621 (R;US) 
Tensile 
Mechanical properties of lunar materials under anhydrous, 
hard vacuum conditions: applications of lunar glass 
structural components, 10:17265 (R;US) 
GLASS MELTERS 
See CERAMIC MELTERS 
GLASSY METALS 
See METALLIC GLASSES 
GLOBAL RISK 
See HAZARDS 
GLOW DISCHARGES 
Chemical Composition 
Gas-phase free radical reactions in the glow-discharge 
deposition of hydrogenated amorphous silicon from silane 
and disilane, 10:16630 (J;US) 
Radicals 
Gas-phase free radical reactions in the glow-discharge 
deposition of hydrogenated amorphous silicon from silane 
and disilane, 10:16630 (J;US) 
GLYCERIN 
See GLYCEROL 
GLYCEROL 


LIVER 
MAMMARY GLANDS 


Scattering 
Critical behavior near a vanishing miscibility gap, 10:16641 
(J;US) 


Critical behavior near a vanishing miscibility gap, 10:16641 
(J;US) 
Phase Transformations 
Critical behavior near a vanishing miscibility gap, 10:16641 
(J;US) 
GLYCIDES 
See SACCHARIDES 
GOBAR GAS 


See INTERMEDIATE BTU GAS 
METHANE 





GOLD 
lon-Atom Collisions 


GOLD 
Ion-Atom Collisions 
L-shell x-ray production cross sections in Nd, Gd, Ho, Yb, Au 
and Pb for 25-MeV carbon and 32-MeV oxygen ions, 
10:17331 (R;US) 
M-shell electron capture and direct ionization of gold by 25- 
MeV carbon and 32-MeV oxygen ions, 10:17330 (R;US) 


Linear dose 
10:16553 (J;US) 
Nuclear Reaction Analysis 
Neutron capture gamma-ray spectroscopy and its analytical 
ar abe gold ore aa using the reactor neutrons, 
10:16655 (R;EG) 
Physical Radiation Effects 
Direct observation of ion-beam-induced effects in the ANL- 
HVEM, 10:16530 (R;US) 


Superconductivity 
Surface states of clean and metal-overlayer-covered Cr(001) 
films, 10:16562 (J;US) 
GOLD 197 TARGET 
Neutron Reactions 
Test of ic optical model potentials for neutron elastic 
scattering at 14.6 MeV over a wide mass range, 10:17490 
G;US) 
GOLD ALLOYS 
Physical Radiation Effects 
Direct observation of ion-beam-induced effects in the ANL- 
HVEM (CusAu), 10:16530 (R;US) 
GOLD CHLORIDES 


of ion beam mixing of metals on Si, 


of metal chloride complexes in aprotic systems, 

10:16700 (J;US) 

GOLD ORES 

Quantitative Chemical Analysis 
Neutron capture gamma-ray spectroscopy and its analytical 
applications for gold ore sample using the reactor neutrons, 

10216655 (R;EG) 

GRADED BAND GAP SOLAR CELLS 


A computer simulation study of (001) and (111) tilt boundaries: 
The multiplicity of structures, 10:16580 (J;US) 


Dimensional reduction example with three families of low mass 
fermions, 10:17477 (J;NL) 
Flavor Model 
Q(18) revived: Splitting the spinor, 10:17474 (J;NL) 
O Groups 
O(18) revived: Splitting the spinor, 10:17474 (J;NL) 


Decay 
Proton lifetime in orthogonal theories of family unification, 
10:17475 (J;NL) 
SU-8 
sin*L/sub W/, a/sub s/, and the proton lifetime in SU(8) 
multigenerational grand unification, 10:17468 (J;US) 


Dimensional reduction example with three families of low mass 
fermions, 10:17477 (J;NL) 
Testing 
Search for a decay, 10:17463 (J; US) 
for magnetic monopoles using large area ionization 
detectors, 10:17451 (R;US) 


Mechanical 
i and technical results from the Spent Fuel Test - 
Climax, 10:15755 (R;US) 
Radiation Effects 
Operational and technical results from the Spent Fuel Test - 
Climax, 10:15755 (R;US) 


Temperature Effects 
Operational and technical results from the Spent Fuel Test - 
Climax, 10:15755 (R;US) 


Properties 
and technical results from the Spent Fuel Test - 


Climax, 10:15755 (R;US) 
GRANULAR BED FILTERS 
Capacity 


Semifluidized bed filters for coal processing. Final technical 
report, 10:15537 (R;US) 
Fluidization 
Semifluidized bed filters for coal processing. Final technical 
report, 10:15537 (R;US) 
GRANULOCYTES 
See LEUKOCYTES 
GRAPHITE 
Phase Transformations 
Binary and ternary alkali graphite intercalation compounds: in- 
situ x-ray study of elastic and electrostatic effects on staging, 
10:16707 (J;US) 


Properties 
Trapping of sub-eV hydrogen and deuterium atoms in carbon, 
10:17738 (J;NL) 
Surface Coating 
Rotational transition of incommensurate Kr monolayers on 
graphite, 10:16646 (J;US) 
X-Ray Diffraction 
Binary and ternary alkali graphite intercalation compounds: in- 
situ x-ray study of elastic and electrostatic effects on staging, 
10:16707 (J;US) 
GRAPHITE MODERATOR 
See GRAPHITE 
GRASS 
Species Diversity 
Effects of temperature and CO; enrichment on carbon 
translocation of plants of the C, grass species Echinochloa 
crus-galli (L.) Beauv. from cool and warm environments, 
10:17165 (J;US) 
Temperature Effects 
Effects of temperature and CO, enrichment on carbon 
translocation of plants of the C, grass species Echinochloa 
crus-galli (L.) Beauv. from cool and warm environments, 
10:17165 (J;US) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES REGION 
See FEDERAL REGION V 
GREECE 
Calderas 
Caldera development during the Minoan eruption, Thira, 
Cyclades, Greece, 10:17248 (J;US) 
Energy Conservation 
Energy trends and policy impacts in seven countries, 10:16370 
(R;SE) 
GREENHOUSE EFFECT 
Forecasting 
Potential climatic impacts of increasing atmospheric CO: with 
emphasis on water availability and hydrology in the United 
States, 10:16984 (R;US) 
GREENHOUSES 


Consumption 
Comparison of calculated and measured performance of a 
fluid-roof and a standard greenhouse, 10:16480 (J;NL) 
Plant Growth 
Comparison of calculated and measured performance of a 
fluid-roof and a standard greenhouse, 10:16480 (J;NL) 
Temperature Control 
Comparison of calculated and measured performance of a 
fluid-roof and a standard greenhouse, 10:16480 (J;NL) 
GREENLAND 
Geologic Formations 
Arctic West and North of Svalbard, 10:17242 (RA;NO) 


Geologic History 
Evolution of sedimentary basins in the Circum-Arctic, 10:15661 
(RA;NO) 





Natural Gas Deposits 
Geological framework and hydrocarbon potential of basins in 
the Nothern Seas, 10:15660 (R;NO) 
Petroleum Deposits 
Geological framework and hydrocarbon potential of basins in 
the Nothern Seas, 10:15660 (R;NO) 
Seismic Surveys 
Arctic West and North of Svalbard, 10:17242 (RA;NO) 
GRINDING 
Accuracy 
Accuracy concerns in crush dressed form grinding, 10:16789 
(R;US) 
GROSSWELZHEIM HDR REACTOR 
See HDR REACTOR 
GROUND DISPOSAL 
Technology Assessment 
Assessment of hazardous-waste surface-impoundment 
technology: case studies and perspectives of experts. Final 
report, September 1983-May 1984, 10:16348 (R;US) 
GROUND WATER 
Chemical Analysis 
Geochemical information for sites contaminated with low-level 
radioactive wastes. III. Weldon Spring Storage Site, 
10:15795 (R;US) 


Apparatus for ground water chemistry investigations in field 
caissons, 10:15794 (R;US) 
Contamination 
Department of Energy acting to control hazardous wastes at 
its Savannah River nuclear facilities, 10:16343 (R;US) 
Flow Models 
First status report on regional groundwater flow modeling for 
the Palo Duro Basin, Texas, 10:15758 (R;US) 


Apparatus for ground water chemistry investigations in field 
caissons, 10:15794 (R;US) 
Purification 
Department of Energy acting to control hazardous wastes at 
its Savannah River nuclear facilities, 10:16343 (R;US) 
Radionuclide Migration 
Geochemical information for sites contaminated with low-level 
radioactive wastes. III. Weldon Spring Storage Site, 
10:15795 (R;US) 
Leaching Savannah River Plant nuclear waste glass in a 
saturated tuff environment, 10:16628 (R;US) 
Transuranic chemical species in groundwater. Final report, 
10:15775 (R;US) 
GUAM 
Birds 
Distribution and abundance of the forest birds of Guam: results 
of a 1981 survey, 10:17038 (R;US) 
GUANINE 
Chemical Reactions 
Adducts formed between deoxyguanosine and cis- 
dichlorodiammineplatinum(I]): ition by means of 
cation-exchange chromatography, 10:17098 (J;US) 
GUANOSINE 
Chemical Reactions 
Adducts formed between deoxyguanosine and cis- 
dichlorodiammineplatinum(II): separation by means of 
cation-exchange chromatography, 10:17098 (J;US) 
GULF OF MEXICO 
Continental Shelf 
Proposed oil and gas lease sales 94, 98 and 102. Final 
environmental impact statement, 10:17076 (R;US) 
GUNS 
Air 
Development of techniques used to produce haversi 
acceleration pulses on a 203-mm air gun, 10:16776 (R;US) 
Pulses 
Development of techniques used to produce ha 
acceleration pulses on a 203-mm air gun, 10:16776 (R;US) 
GYROSCOPES 
Design 
Torque on a spinning superconducting sphere inside a 
superconducting cylinder or spherical cap, 10:16791 (J;US) 


HABITAT 


a em 1982, 10:17068 
annual report, 1983, 10:17066 (RA;US) 

ae habitat improvement: annual report, 1982, 10:17069 

John Day River habitat enhancement evaluation: annual 
report, 1983, 10:17071 (RA;US) 

Lake Branch Creek habitat improvement, 10:17064 | ey 

Murderers and Deer Creeks habitat improvement: final report, 
1983, 10:17070 (RA;US) 

North Fork John Day River anadromous fish habitat 
improvement: annual report, 1983, 10:17067 (RA;US) 

Trout Creek riparian habitat restoration: Phase I, annual 
report, 1983, 10:17065 (RA;US) 

HADRON-HADRON INTERACTIONS 
Hydrodynamic Model 

Is local equilibrium a useful concept in hadronic interactions, 

10:17427 (R;US) 
Production 


Multiple 
Is local 
10:17427 (R;US) 
HADRONIC ATOMS 
Excited States 
Antiprotonic atomic energy levels via the (anti p,p) reaction, 
10:17496 (J;NL) 
HAFNIUM 174 
Energy Levels 
Nuclear data sheets for A = 
Energy-Level Transitions 
Nuclear data sheets for A = 
HAFNIUM ALLOYS 
Corrosion 
Corrosion of FeCrAl, FeCrAlY, and FeCrAlHf alloys in 
temperature HzH2O-H2S environments, 10:16573 (J;US) 
HALIDES 
See also CHLORIDES 
FLUORIDES 
Dehalogenation 
Steric effects on rates of ion of anion radicals 
derived from substituted nitrobenzyl halides, 10:16753 (J;US) 
HALL EFFECT 


a useful concept in hadronic interactions, 


174, 10:17517 (J;US) 
174, 10:17517 (J;US) 


Quantization 
Solution (Dirac electron in crossed, constant electric and 


magnetic fields) that has found a 
quantized Hall effect), 10:17556 (J;US) 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED AROMATIC HYDROCARBONS 


See also BROMINATED AROMATIC HYDROCARBONS 
CHLORINATED AROMATIC HYDROCARBONS 


Chemical Reactions 
Reactions with aromatic compounds of recoiling bromine 
atoms formed from the ™ Kr — * "Br transformations. 
Liquid-phase reactions, 10:16759 (J;US) 


(relativistic 


See MEAT 
HANFORD ATOMIC PRODUCTS OPERATION 

See HAPO 
HANFORD PRODUCTION REACTORS 

Radiation Protection 
Allowable residual contamination levels for 
Part 1. A description of the method, 10:16174 (R;US) 
Decommissioning 


Allowable residual contamination levels for i 
Part 1. A description of the method, 10:16174 Un 
HANFORD RESERVATION 
Land Pollution 
Radionuclide on low-exchange capacity Hanford site 
soils, 10:17035 (J;US) 





HAPO 
Radioactive Waste Management 


HAPO 
Radioactive Waste Management 
Defense Waste and Byproducts Management monthly report 
for December 1984, 10:15780 (R;US) 
Radioactive Waste Processing 
Defense Waste and Byproducts 
for December 1984, 10:15780 (R;US) 
Radioactive Waste Storage 
Defense Waste and Byproducts Management monthly report 
for December 1984, 10:15780 (R;US) 
HARBORS 


ent monthly report 


[Initiation of strategic assessment of fossil options, Phase 2]. 
. Progress report, November 1981-February 1982 
(USA; coal transhipment capacity in 1990 for 37 ports), 
10:15617 (R;US) 
HARMONIC OSCILLATOR MODELS 
Quantum Operators 

Quantum relativistic oscillator. I. Modifying the Hamiltonian 

formalism of the relativistic string, 10:17314 (R;US) 
HARMONIC OSCILLATORS 
Neutron Diffraction 

Neutron scattering 

10:17539 (J;US) 
HARVESTING EQUIPMENT 
Performance Testing 

Department of Natural Resources role in equipment 
development and forest residue utilization, 10:15880 (RA;US) 

Steep slope harvesting with the Kaiser XSM Spyder feller- 
buncher, 10:15901 (RA;US) 

HAWAII 
Geothermal Fields 
Geothermal Resources Assessment in Hawaii, 10:16001 (J;US) 
HAZARDOUS MATERIALS 
Not for radioactive materials. 
Air Pollution Abatement 

Hazardous-waste aspects of MSW combustion, 10:16975 
(RA;US) 

Hot flue-gas spiking and recovery study for 
tetrachlorodibenzodioxins (TCDD) using Modified Method 5 
and SASS (Source Assessment Sampling System) sampling 
with a simulated incinerator. Final report, May 1981- 
February 1982, 10:16992 (R;US) 

Classification 


from a quantum oscillator subject to noise, 


i for mixed radioactive and hazardous waste 
sites, 10:15777 (R;US) 
Electron Spectroscopy 
Evaluation of an ESCA (electron spectroscopy for chemical 
analysis)/leachate analytical scheme to characterize process 
stream wastes. Final report, 10:16993 (R;US) 
Ground Disposal 
Assessment of hazardous-waste surface-impoundment 
technology: case studies and ives of experts. Final 
report, September 1983-May 1984, 10:16348 (R;US) 
sumbasihanad dias tanaddiea eaanin os tandem 
surface impoundments. Final report, July 1979-July 1983, 
10:17026 (R;US) 


Evaluation of an ESCA (electron spectroscopy for chemical 
analysis)/leachate analytical scheme to characterize process 
stream wastes. Final report, 10:16993 (R;US) 

Pollution Control 

Case studies 1-23: remedial response at hazardous waste sites. 
Report for November 1981-November 1983, 10:16350 (R;US) 

Remedial response at hazardous waste sites. 

November 1981-November 1983, 10:16349 (R;US) 
Pollution Regulations 7 
Case studies 1-23: remedial at hazardous waste sites. 
Report for November 1981-November 1983, 10:16350 (R;US) 
response at hazardous waste sites. S 
November 1981-November 1983, 10:16349 (R;US) 
Removal 
of Energy acting to control hazardous wastes at 
its Savannah River nuclear facilities, 10:16343 (R;US) 
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Waste Disposal 
Characterization of hazardous waste materials disposed of in 
California. Final report, July 1981-October 1982, 10:16991 
(R;US) 
Methods/materials matrix of ultimate disposal techniques for 
spilled hazardous materials. Final report, 15 February 1977-7 
July 1980, 10:16347 (R;US) 
Water Pollution Control 
Standardizing boom test procedures, 10:17050 (R;US) 
HAZARDS 
See also HEALTH HAZARDS 
Kernels 
Estimation of the hazard function from randomly censored 
data by the kernel method, 10:17566 (RA;US) 
HB ROBINSON-2 
See ROBINSON-2 REACTOR 
HCDA 
See REACTOR CORE DISRUPTION 
H-COAL PROCESS 
Coal Liquids 
Toxicological evaluation of materials from the H-Coal pilot 
plant, 10:15559 (R;US) 
Synthetic Petroleum 
Characterization of H-Coal Syncrude obtained from Kentucky 
Number 11 coal. Final report, 10:15561 (R;US) 
Waste Water 
Toxicological evaluation of materials from the H-Coal pilot 
plant, 10:15559 (R;US) 
HD 8077 
See NICKEL BASE ALLOYS 
HDR REACTOR 
Containment Systems 
Impact of the HDR tests on the modeling of containment 
loads, 10:16264 (RA;US) 
Reactor Safety Experiments 
Impact of the HDR tests on the modeling of containment 
loads, 10:16264 (RA;US) 
HEADING MACHINES 
Performance Testing 
New mining methods: single entry, 10:15611 (R;AU) 
HEALTH HAZARDS 
Research Programs 
Environment, safety, and health, 10:16341 (RA;US) 
High-voltage transmission lines: the ongoing search for 
biological effects, 10:16091 (J;US) 
Risk Assessment 
Toxicokinetics and risk assessment, 10:17177 (RA;US) 
HEAT DISSIPATION 
See HEAT TRANSFER 
HEAT ENGINES 


See also SOLAR HEAT ENGINES 
STIRLING ENGINES 


Efficiency 
Reduction of dissipation in a thermal engine by means of 
periodic changes of external constraints, 10:17555 (J;US) 
Optimization 
Thermodynamics in finite time, 10:17565 (J;US) 
HEAT EXCHANGERS 
Industrial utilization of heat exchangers for waste heat 
recovery i New York State. Final report, 10:16470 (R;US) 
Biological Fouling 
Ocean Thermal Energy Conversion-materials issues, 10:15975 
(J;US) 
Corrosion 
Ocean Thermal Energy Conversion-materials issues, 10:15975 
(J;US) 
Materials Testing 
Ocean Thermal Energy Conversion-materials issues, 10:15975 
G;US) 


tion 
Optimization of radial fin tube heat exchangers for use in solar 
thermal storage systems. Final report, 10:16000 (R;US) 


P 
Rotary heat exchangers with time varying or nonuniform inlet 
temperatures, 10:16817 (J;US) 





Performance Testing 
20” fire tube eee system, 10:15842 (RA;US) 
Pressure Drop 
Internal heat transfer characteristics of silicon carbide heat 
exchanger tubes, 10:16819 (J;US) 


Roughness 
Internal heat transfer characteristics 
exchanger tubes, 10:16819 (J;US) 
Tubes 
Internal heat transfer characteristics 
exchanger tubes, 10:16819 (J;US) 
HEAT FLOW 
Calculation Methods 
Physics of oil shales: a program of theoretical and experimen’ 
studies. ly progress report, April 1-June 31, 1982, 
10:15732 (R;US) 


Homogeneous periodic heat flow via nonequillibrium 
molecular dynamics, 10:17564 (J;US) 
HEAT PIPES 
Corrosion 


of silicon carbide heat 


of silicon carbide heat 


Sodium and lithium corrosion in molybdenum heat pipes, 
10:16539 (R;US) 
HEAT PUMPS 


See also CHEMICAL HEAT PUMPS 
GAS HEAT PUMPS 


Interactions 
Dynamics of vapor-compression refrigeration systems, 10:16428 
(RA;US) 
Lubricants 


Working fluids for heat pumps: refrigerating and lubricating 
agents, 10:16462 (TJ;GB) 
Meetings 
Seminar on heat pump research and applications: proceedings, 
10:16436 (R;US) 
Performance Testing 
Experience gained so far in the testing of heat pumps (FRG), 
10:16460 (TA;GB) 
Measuring methods employed on the heat pump rig (FRG), 
10:16461 (TA;GB) 
Symposium on heat pumps per DIN 8900 (FRG), 10:16457 
(TG;GB) 


Refrigerants 
Working fluids for heat pumps: refrigerating and lubricating 
agents, 10:16462 (TJ;GB) 


Regulations 
Heat pumps (HP) and the appliance safety statute (GSG) 
(FRG), 10:16458 (TA;GB) 
Research Programs 


Swedish heat pump projects, 1979-1983: research-development 
full-scale experiments supported by governmental 


organizations, 10:16450 (R;SE) 
Test Facilities 


Description of the TUV heat pump test rig (FRG), 10:16459 
(TA;GB) 
Measuring methods employed on the heat pump rig (FRG), 
10:16461 (TA;GB) 
Symposium on heat pumps per DIN 8900 (FRG), 10:16457 
(TG;GB) 
Working Fluids 
Working fluids for heat pumps: refrigerating and lubricating 
agents, 10:16462 (TJ;GB) 
HEAT RECOVERY 
Heat Exchangers 
Industrial utilization of heat exchangers for waste heat 
recovery in New York State. Final report, 10:16470 (R;US) 


Evaluations of HRI (heat recovery incinerators) at NS (Naval 
Station) Mayport and NAS (Naval Air Station) Jacksonville, 
Florida lessons-learned report. Final report, January-June 
1984, 10:16481 (R;US) 

HEAT RESISTING ALLOYS 
See also STAINLESS STEEL-304 
Research Programs 

High-Temperature Materials Program quarterly progress 
report for period ending January 31, 41965, 10:16519 (R;US) 
Understanding the roles of the strategic element cobalt in 
nickel base superalloys, 10:16505 (R;US) 


HEAT SOURCES 
See also RADIOISOTOPE HEAT SOURCES 
Thermal Conductivity 
Consolidation around a point heat source. Research report, 
10:17015 (R;AU) 
HEAT SOURCES (RADIOISOTOPE) 
See RADIOISOTOPE HEAT SOURCES 
HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 
See also RADIANT HEAT TRANSFER 
Mathematical Models 
Determination of absorptivity of ash deposits and boiler heat 
transfer modelling, 10:15580 (R;AU) 
HEAT TRANSFER PROPERTIES 
See THERMODYNAMIC PROPERTIES 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATERS 


See also AIR HEATERS 
FEEDWATER HEATERS 
WATER HEATERS 


Air Pollution 
Indoor environmental quality of a radiant-type 
ventless kerosene heater: pilot study in a single-family 
residence, 10:16430 (RA;US) 
Performance 
Indoor environmental quality performance of a radiant-type 
ventless kerosene heater: pilot study in a single-family 
residence, 10:16430 (RA;US) 
HEAVY ION ACCELERATORS 
Includes combined accelerator types for heavy ion acceleration. 
Beam Injection 
ATLAS positive-ion injector proposal, 10:16874 (R;US) 
Planning 
Future accelerator studies of high energy heavy ion collisions, 
10:16858 (R;US) 
Research Programs 
Heavy ion fusion end of the year report, April 1, 1984- 
September 30, 1984, 10:17689 (R;US) 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 


Nuclear dissipation in heavy-ion reactions and fission, 10:17533 
G;GB) 

Use of exotic nuclear beams for nuclear structure studies, 
10:17507 (R;US) 


Entropy 
Possible solution to the entropy puzzle in heavy-ion collisions, 
10:17524 (J;US) 
Experiment Planning 
Future accelerator studies of high energy heavy ion collisions, 
10:16858 (R;US) 


Recent advances in heavy-ion-induced fission, 10:17520 (R;US) 
Nuclear Reaction Kinetics 
Dynamics of fission and heavy ion reactions, 10:17527 (J;NL) 
Programs 


Nuclear spectroscopic studies. 
May 31, 1985, 10:17481 (R;US) 
HEAVY ION SPECTROMETERS 
HISS spectrometer, 10:16881 (R;US) 


Design 
Results from a Bragg Curve Spectrometer, 10:16912 (RA;US) 


report, June 1, 1984- 





Performance 
Results from a Bragg Curve Spectrometer, 10:16912 (RA;US) 
HEAVY IONS 
Whenever possible use one of the more specific terms listed under 
ION BEAMS. 


Ton-Atom Collisions 
Atomic collisions with relativistic heavy ions: Target inner- 
shell ionization, 10:17371 (J;US) 
HEAVY MEDIA SEPARATION 
Computerized Control Systems 
Simulation and automatic control of coarse coal preparation, 
10:15628 (R;AU) 


Computerized Simulation 
Simulation and sutomatic control of coarse coal preparation, 
10:15628 (R;AU) 
HEAVY OILS 
See PETROLEUM 
HEDTA 
Chemical Reactions 
Kinetics of the reaction of radical with Fe(III) 
complexes of EDTA, DETAPAC and HEDTA, 10:16754 
G;NL) 
Radiolysis 
Kinetics of the reaction of superoxide radical with Fe(III) 
complencs of EDTA, DETAPAC and HEDTA, 10:16754 


Magnetohydrodynamic activity in high-8, currentless plasmas 
in Heliotron-E, 10:17643 (J;US) 

Piasma Instability 

, Currentless plasmas 


M hydrod : ivity in hi 
in Heliotron-E, 10:17643 (J;US) 


HELIUM 
Atom-Atom Collisions 
Theoretical calculation of Penning-ionization cross sections for 
collisions of He(2/sup 1,3/S) with sodium atoms, 10:17363 
G;US) 


Properties 
Spectroscopic studies of the helium-acetylene flame, 10:16768 
G;US) 
Elastic Scattering 
Theoretical calculation of Penning-ionization cross sections for 
a 1,3/S) with sodium atoms, 10:17363 
Gas > 


Gas-solid chromatography of methane-helium mixtures: 
moment analysis of breakthrough curves, 10:16676 (J;US) 
Ton-Atom Collisions 
Hyperspherical coordinate theory of two electron atomic 
processes. Progress report, 1 August 1982-31 July 1985, 
10:17336 (R;US) 
Pro 


dependence of K-x-ray production, 
10:17359 (J;US) 
Reactions 


Particl Itiplicities and multipli lati : tin 
Saumeanndllipee ahataens te endea mte ero 
Proton Reactions 
Particle multiplicities and multiplicity correlations observed in 
@ and rho collisions with He and Ne nuclei, 10:17419 (J;US) 
HELIUM 3 
Convection 
in a con’ 


Noise-induced intermittency dilute solution of 
*He in superfluid He, 10:17393 (J;US) 


in a con’ dilute solution of 


Noise-induced intermittency i 
om in superfluid ‘He, 10:17393 (J;US) 
Noise-induced i in 


Hypernuciei 
aaa ae aman eacaaaitiiaie 10:17434 


dilute solution of 


Turbulence 
Noise-induced intermittency in a convecting dilute solution of 
*He in superfluid *He, 10:17393 (J;US) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM IONS 
Ton-Ion Collisions 
Ton-ion charge exchange processes. Final technical report, June 
1, 1977-May 31, 1978, 10:17339 (R;US) 
Isoelectronic Atoms 
Electric-dipole, a magnetic-dipole 
and shielding factors for closed-shell ions of 
the He, Ne, Ar, Ni (Cu+), Kr, Pb, and Xe isoelectronic 
sequences, 10:17380 (J;US) 


Magnetic Susceptibility 
Electric-dipole, ona and magnetic-dipole 
factors for closed-shell ions of 
ane Ni (Cu+), Kr, Pb, and Xe isoelectronic 
sequences, 10:17380 (J;US) 


Photoionization of helium above the He* (n = 2) threshold: 
Autoionization and final-state symmetry, 10:17357 (J;US) 
Polarizability i 
Electric-dipole, quadrupole, and magnetic-dipole 
susceptibilities and shielding factors for closed-shell ions of 
the He, Ne, Ar, Ni (Cu+), Kr, Pb, and Xe isoelectronic 
sequences, 10:17380 (J;US) 
HELIUM-NEON LASERS 
Mode Locking 
Laser frequency offset synthesizer, 10:16807 (J;US) 
Servomechanisms 


Laser frequency offset synthesizer, 10:16807 (J;US) 
Tuning 
Laser frequency offset synthesizer, 10:16807 (J;US) 
HEPTANE 
Diffusion 
Diffusivities of synthesis gas and Fischer-Tropsch products in 
slurry media. Quarterly report, September-December 1984, 
10:15835 (R;US) 
HEREDITY 
See GENETICS 
HETERODYNE RECEIVERS 
Calibration 
Fast scanning heterodyne receiver for the measurement of the 
time evolution of the electron temperature profile on the 
Tokamak Fusion Test Reactor, 10:17646 (J;US) 
Design 
Fast scanning heterodyne receiver for the measurement of the 
time evolution of the electron temperature profile on the 
Tokamak Fusion Test Reactor, 10:17646 (J;US) 
HETEROJUNCTIONS 
Prior to July 1981, this concept was indexed to 
SEMICONDUCTOR JUNCTIONS. 
Mathematical Models 
Polycrystalline semiconductor heterojunction modelling 
(CdS/CulnSe,). Final report, 10:15926 (R;US) 
HEWLETT-PACKARD COMPUTERS 
See HP COMPUTERS 
HEXANE 
Mixing Heat 
Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, July 15-December 31, 
1984, 10:15552 (R;US) 
HFBR REACTOR 
Reactor Operators 
Job and Task Analysis project at Brookhaven National 
Laboratory's high flux beam reactor, 10:16190 (RA;US) 
Reactor Safety 
Job and Task Analysis project at Brookhaven National 
Laboratory's high flux beam reactor, 10:16190 (RA;US) 
HIGGS BOSONS 
Particle Identification 
“ale electroweak interactions and Higgs bosons, 10:17430 
sUS) 
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Particle Production 
Standard electroweak interactions and Higgs bosons, 10:17430 


Flash pyrolysis of biomass with reactive and non-reactive 
gases, 10:15849 (RA;US) 
Great Plains Coal Gasification Project. Quarterly technical 
progress report, 10:15538 (R;US) 
HIGH ENERGY PHYSICS 
ee very broad nature such as an annual 


research program, etc. 
Overview of the physics issues at the SSC, 10:17428 (R;US) 
Lectures 


Experiments beyond the standard model, 10:17429 (R;US) 
Research 


Programs 
General sciences, 10:16361 (RA;US) 
Research in particle theory. Annual progress report, June 1, 
1984-May 31, 1985, 10:17425 (R;US) 


Lattice overview, 10:17422 (R;US) 
RADIOTHERAPY 


. Part Il. Fluids, 
and oo Volume 22, 10:16518 (R;US) 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE 
See HTGR TYPE REACTORS 
HIGH-BETA PLASMA 


Beta from 0.1 to 1. 
Ballooning Instability 

Study of high-beta ballooning modes, 10:17639 (J;US) 
Plasma Diagnostics 


ynamic activity in high-8, currentless plasmas 
in Heliotron-E, 10:17643 (J;US) 
Plasma Pressure 
Magnetohydrodynamic activity in high-8, currentless plasmas 
in Heliotron-E, 10:17643 (J;US) 
HIGH-LEVEL RADIOACTIVE WASTES 


Crystallization 
Identification of crystals in Hanford nuclear waste using 
i light microscopy (Contains glossary), 10:15781 


Electrical conductivity measurements of leachates for the rapid 
assessment of waste from corrosion resistance, 10:15789 
(;US) 


Disposal 
ee and physical oceanographic sensitivity analyses for 
subseabed disposal of high-level waste, 10:15782 (R;US) 


Preclosure analysis of conceptual waste package designs for a 
nuclear waste repository in tuff, 10:15786 (R;US) 
Radioactive Waste Disposal 
Geology of nuclear waste disposal, 10:15788 (J;GB) 
Radioactive waste management at the Savannah River Plant: a 
technical review, 10:15763 (R;US) 
Radioactive Waste Processing 
Efficient particulate scrubber for glass melter off-gas, 10:15790 
(J;US) 


Solidification 

High-Level Waste Management Program, 10:15769 (RA;US) 
Transport ' 

Transportation program, 10:15754 (RA;US) 
Vitrification 


Statistical methods used in developing an optimum glass for 

vitrification and storage of nuclear wastes, ee t0r1S 764 (RA;US) 
Theoretical predictions for continuous slurry feeding of a glass 

melter, 10:15791 (J;US) 

Waste Forms 

High-Level Waste Management Program, 10:15769 (RA;US) 
HIGH-TEMPERATURE FUEL CELLS 
See also MOLTEN CARBONATE FUEL CELLS 


HOUSES 


Cogeneration of electric energy and useful chemicals in a high 
fuel cell. First report (Hydrogen 
cyanide production), 10:16414 (R;US) 
HO2 7 
See HYDROPEROXY RADICALS 
HOG FUEL 
See WOOD WASTES 
HOLMIUM 
Ton-Atom Collisions 
L-shell x-ray production cross sections in Nd, Gd, Ho, Yb, Au 
and Pb for 25-MeV carbon and 32-MeV oxygen ions, 
10:17331 (R;US) 
HOLOCENE EPOCH 
See QUATERNARY PERIOD 
HOMOGENEOUS PLASMA 
Kinetics 
Symbolic manipulation techniques 
deviations, 10:17655 (J;US) 
Plasma Waves 
Symbolic manipulation techniques for plasma kinetic theory 
deviations, 10:17655 (J;US) 
Raman Effect 
Nonlinear saturation of stimulated Raman 
homogeneous plasma, 10:17654 (J;US) 
HORMONES 
Metabolism 
Abscisic acid metabolism.in relation to water stress and leaf 
age in Xanthium strumarium, 10:17108 (J;US) 
HOSPITALS 
Energy Conservation 
Energy considerations for hospital construction and equipment, 
1984 edition, 10:16437 (R;US) 
Environmental Engineering 
Energy considerations for hospital construction and equipment, 
1984 edition, 10:16437 (R;US) 
HOT GAS CLEANUP 


for plasma kinetic theory 


Scrubbing research related to acid-gas removal from oil shale 
retort gas streams. Final report, 10:15727 (RA;US) 
HOT PLASMA 
Impurities 
Non-linear of neon and impurities in dense, 
hot hydrogen plasmas, 10:17658 (J;GB) 
Oscillation Modes 
Stabilization of an axisymmetric tandem mirror cell by a hot 
plasma component, 10:17652 (J;US) 
Plasma Diagnostics 
i ics for hot plasmas using hydrogen neutral beams, 
10:17661 (BA;GB) 
Turbulence 
Advanced development of particle beam probe diagnostic 
systems. Technical report, 1 Sanenten 1983-31 
December 1984, 10:17587 (R;US) 
HOT WATER HEATERS 
See WATER HEATERS 
HOT-DRY-ROCK SYSTEMS 
Reservoir Engineering 
Operation of an HDR (hot dry rock) geothermal reservoir, 
10:16019 (R;GB) 
HOUSEHOLDS 
Energy Consumption 
Distributional aspects of an energy-conserving tax and rebate, 
10:16453 (J;NL) 
HOUSES 


Indoor air quality in tight houses: a literature review, 10:16989 
(R;CA) 
Blast Effects 
Effects of repeated blasting on a wood-frame house. Report of 
investigations/1984, 10:15597 (R;US) 
Energy Conservation 
National Center for Appropriate Technology. Final report, 
10:16431 (R;US) 





HOUSES 
Energy Consumption 


Energy Consumption ia 
Structural-behavioral determinants of residential energy use: 
summer electricity use in Davis, 10:16454 (J;GB) 


Fuel 
Oil conservation: t or reversible. The example of 
homes in the OECD, 10:16438 (R;US) 
Solar Cooling Systems 
Performance of two residential-size solar cooling systems 
employing air-cooled chillers, 10:15988 (BA;GB) 


Energy Alternatives. Volume 2, No. 8, 10:15897 (R;US) 
Consumption 


Heating 
National Center for Appropriate Technology. Final report, 
10:16431 (R;US) 
ing a high-efficiency gas furnace, 10:15715 (R;US) 
Thermal Insulation 
Current energy research. Thermal insulation laboratory 1959- 
1984, 10:16435 (R;DK;In Danish) 
Weatherization 
National Center for Appropriate Technology. Final report, 
10:16431 (R;US) 


Systems 
Portable data-acquisition and analysis system for thermal 
conductivity measurements, 10:17769 (J;US) 
HTGR TYPE REACTORS 
Coated Fuel Particles 
Very high flux research reactors based on particle fuels, 
10:16125 (R;US) 
Design 
Thermal and flow design of helium-cooled reactors, 10:16126 
(RUS) 
Reactor 


Kinetics 
Very high flux research reactors based on particle fuels, 
10:16125 (R;US) 
Reactor 
Operating reactors licensing actions summary. Volume 4, No. 
12, 10:16141 (R;US) 


Operating reactors licensing actions summary. Volume 4, No. 
12, 10:16141 (R;US) 
Spent Fuel Storage 
HTGR Spent Fuel Treatment Program. HTGR Spent Fuel 
Treatment Development Program Plan, 10:15750 (R;US) 
Spent Fuels 
HTGR Spent Fuel Treatment Program. HTGR Spent Fuel 
Treatment Development Program Plan, 10:15750 (R;US) 
HUGENHOLTZ-PINES THEORY 


Income redistribution and the effects of five local taxes in a 
small region, 10:16338 (J;US) 
Mortality 
Mortality in the Scottish shale oil areas. Progress report, 
March 30, 1984-March 29, 1985, 10:15738 (R;US) 
Radiation Doses 
Population dose commitments due to radioactive releases from 
nuclear power plant sites in 1981. Volume 3, 10:16168 
(R;US) 


See HUMAN POPULATIONS 
HYBRID REACTORS 
Breeding Blankets 
Special topics reports for the reference tandem mirror fusion 
breeder. Volume 4. Structural analysis, 10:17701 (R;US) 
HYCSOS 
See CHEMICAL HEAT PUMPS 
HYDRAULIC RAMS 
See PUMPS 
HYDRAULIC TRANSPORT 
Reviews 
Applications for hydraulic handling of coal, 10:15625 (R;GB) 
HYDRAULIC TURBINES 
Performance 
Simplified variable pitch turbine. Final report, 10:15892 (R;US) 
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Performance Testing 
Turbine performance test. Spring Creek powerplant Unit No. 
2, Trinity River Division Central Valley Project. Flow 
measurement by the salt velocity method, 10:15890 (R;US) 
HYDRAZONES 
Biological Effects 
Energetics of proline transport in corn mitochondria, 10:17189 
(J;US) 
HYDRIDES 
See also CHROMIUM HYDRIDES 
COPPER HYDRIDES 
NIOBIUM HYDRIDES 
SILANES 
TITANIUM HYDRIDES 
ZIRCONIUM HYDRIDES 
Thermodynamic Properties 
Standard enthalpy of formation of LaNis: the enthalpies of 
hydriding of LaNi/sub 5-x/Al/sub x/, 10:16702 (J;GB) 
HYDROBROMIC ACID 
Photoelectron Spectroscopy 
Systematic investigation of the Cooper minimum for the 
hydrogen halides, 10:17364 (J;US) 
HYDROCARBONS 
See also ALKANES 
ALKENES 
ALKYNES 
ANTHRACENE 
BENZANTHRACENE 
BENZENE 
BENZOPYRENE 
BIPHENYL 
NAPHTHALENE 
PHENANTHRENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
PYRENE 
TETRALIN 
TOLAN 
TOLUENE 
XYLENES 
Activation Energy 
Activation energy for soot formation by C2-hydrocarbon/air 
flames, 10:16764 (J;GB) 
Adsorption 
Adsorption and desorption of hydrocarbons at low 
concentrations. Progress report, 1 December 1983-30 
November 1984, 10:16656 (R;US) 
Atmospheric Chemistry 
Importance of light hydrocarbons in multiphase atmospheric 
systems, 10:16987 (R;DE) 
Biosynthesis 
Production of microalgae biomass for energy, 10:15847 
(RA;US) 
Chemical Reactions 
Hydrocarbon-hydrogen interactions with metals. A molecular 
orbital analysis of HFe,(CO):2(eta?-~CH), 10:16701 (J;US) 
Combustion Kinetics 
Activation energy for soot formation by C:-hydrocarbon/air 
flames, 10:16764 (J;GB) 
Gas Chromatography 
Preliminary chemical analysis and biological testing of 
materials from the HRI catalytic two-stage liquefaction 
(CTSL) process (Aliphatic hydrocarbons), 10:15656 (R;US) 
Mass Spectroscopy 
Preliminary chemical analysis and biological testing of 
materials from the HRI catalytic two-stage liquefaction 
(CTSL) process (Aliphatic hydrocarbons), 10:15656 (R;US) 
Pollution Sources 
Characteristics of oxidant precursor emissions from 
anthropogenic sources in the United States, 10:17002 (J;GB) 
Resource Assessment 
Hydrocarbon potential of the northern Norwegian shelf in the 
light of recent drilling, 10:15662 (RA;NO) 
HYDROCHLORIC ACID 
Removal 
Development of the mixed-metal oxide process for high- 
temperature fuel gas desulfurization and a ceramic-supported 
molten alkali carbonate sorbent for high-temperature HCl 
removal, 10:15536 (R;US) 
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HYDROCRACKING 


Catalysts 
Solvent tailoring in coal liquefaction. Final report, August 1, 
1980-October 31, 1984, 10:15540 (R;US) 
HYDROCYANIC ACID 
Emission Spectra 
Observation of high vibrational excitation in HCN molecules 
produced from 193 nm photolysis of 1,3,5-triazine, 10:16742 
GJ;US) 


Observation of high vibrational excitation in HCN molecules 
produced from 193 nm photolysis of 1,3,5-triazine, 10:16742 
(J;US) 


Cogeneration of electric energy and useful chemicals in a high 
temperature fuel cell. First progress report, 10:16414 (R;US) 
HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDROELECTRIC POWER 


Consumption 
Florida Energy Data: 1970-1983, 10:16382 (R;US) 
Technology Assessment 
Renewable energy resources, 10:16401 (RA;US) 
HYDROELECTRIC POWER PLANTS 
See also SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Design 
Bonneville second powerhouse: Columbia River, Oregon and 
Washington. Hydraulic model investigation. Final report, 
May 1968-May 1982, 10:15887 (R;US) 
Environmental Impacts 
Bradley Lake Hydroelectric Project, FERC No. 8221 - Alaska. 
Draft supplemental environmental impact statement, 
10:15891 (R;US) 
Technical assessment manual: electrical generation. Volume I, 
Edition III, 10:16048 (R;US) 
Gain 
Evaluation of the Headwater Benefits Energy Gains 
(HWBEG) model, 10:15888 (R;US) 
Hydraulic Turbines 
Turbine performance test. Spring Creek powerplant Unit No. 
2, Trinity River Division Central Valley Project. Flow 
measurement by the salt velocity method, 10:15890 (R;US) 
Simulation 
Evaluation of the Headwater Benefits Energy Gains 
(HWBEG) model, 10:15888 (R;US) 
Site Selection 


Bonneville second powerhouse: Columbia River, Oregon and 
Washington. Hydraulic model investigation. Final report, 
May 1968-May 1982, 10:15887 (R;US) 

T Assessment 
Technical assessment manual: electrical generation. Volume I, 
Edition III, 10:16048 (R;US) 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID 

Energy-Level Transitions 

Vibrational frequency shifts in hydrogen-bonded systems: the 
hydrogen fluoride dimer and trimer, 10:16698 (J;US) 
HYDROGEN 


Infrared studies of the adsorption of synthesis gas on zirconium 
dioxide, 10:15856 (J;US) 

Sticking probability of H, and HD on noble metal surfaces. 
Technical report, 10:16679 (R;US) 

Atom-Molecule Collisions 

Counting vibrational quanta with a diode laser probe: Bending 
and stretching excitation in CO. caused by collisions with 
hot atoms from excimer laser photolysis, 10:17365 (J;US) 

Chemical Reaction Kinetics 

Improved canonical and microcanonical variational transition 
state theory calculations for a polyatomic reaction: 
OH+H2—H20+H, 10:16687 (J;US) 

Inclusion and assessment of Renner—Teller coupling in 
transition state theory for Pi states: Application to 
O(?P)+He, 10:16683 (J;US) 

Theoretical study of the reaction H + HS — He + S, 
10:17004 (J;NL) 


Chemical Reaction Yield 

Benzene pyrolysis and soot formation at high temperatures, 
10:16769 (J;NL) 

Mass spectrometric study of the high temperature chemistry of 
benzene, 10:16767 (J;US) 

Theoretical study of the reaction H + HS — Hz + S, 
10:17004 (J;NL) 

Chemical Reactions 

Dynamics of the H+D:—-HD-+D reaction: Dependence of the 
product quantum state distributions on collision energy from 
0.98 to 1.3 eV, 10:16686 (J;US) 

Effect of bending potential on calculated product-state 
distributions for the reaction H+ D2 —-- HD+D, 10:16682 
(J;US) 

High-temperature determination of the rate coefficient for the 
reaction Hz + CN — H + HCN, 10:16706 (J;US) 

Hydrocarbon-hydrogen interactions with metals. A molecular 
orbital analysis of HFe,(CO):2(eta?~CH), 10:16701 (J;US) 

Chemisorption 

Magnetic susceptibility and proton NMR study of TiCr: 

sH/sub x/, 10:16606 (BA;US) 
Corrosive Effects 

Corrosion of FeCrAl, FeCrAlY, and FeCrAlHf alloys in high 

temperature H2H2O-H2S environments, 10:16573 (J;US) 
Diffusion 

Diffusion of hydrogen and deuterium in ZrVFe, 10:17734 
G;NL) 

Diffusivities of hydrogen in yttrium and yttrium alloys, 
10:17732 (J;NL) 

Diffusivities of synthesis gas and Fischer-Tropsch products in 
slurry media. Quarterly report, September-December 1984, 
10:15835 (R;US) 

Hydrogen diffusion and electronic structure in crystalline and 
amorphous Ti/sub y/CuH/sub x/, 10:16603 (BA;US) 

Steady state hydrogen transport in solids exposed to fusion 
reactor plasmas. Pt. 2. Applications of theory, 10:17730 
(J;NL) 

Study of the kinetics and thermodynamics of hydrogen in Pd- 
based alloys, 10:16593 (R;US) 

Doppler Effect 

New method to measure the relativistic doppler shift: First 

results and a proposal, 10:17362 (J;US) 


Effects of hydrogen burns and flooded reactor cavity on public 
risk, 10:16269 (RA;US) 
Ton-Molecule Collisions 
Effect of collision energy and vibrational excitation on the 
reaction of C2H*2+He, 10:17366 (J;US) 
Metallurgical Effects 
Effect of hydrogen on low-cycle-fatigue life and subcritical 
crack growth in pipeline steels, 10:16522 (R;US) 
Molecule-Molecule Collisions 
Quenching of CN(A ?Pi, v = 0,1) by O2, He, Nz, NO, and 
COz, 10:17348 (J;US) 


Thermodynamic investigation of dilute solutions of hydrogen 
in liquid Li-Pb alloys, 10:17743 (J;NL) 
Spin Orientation 
Spin-polarized quantum systems. Progress and final report, 
10:17338 (R;US) 
Trapping 
Trapping of sub-eV hydrogen and deuterium atoms in carbon, 
10:17738 (J;NL) 
Yields 
Deveiopment of water-slurry gasification systems for high- 
moisture biomass, 10:15855 (R;US) 
HYDROGEN 1 MINUS BEAMS 
Beam Production 
Optimization of H~ production in a magnetically filtered 
multicusp source, 10:17349 (J;US) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 





HYDROGEN 4 


Hyperauclei os : 
Spin dependence of the AN effective interaction, 10:17434 
G;US) 
HYDROGEN ADDITIONS 


Thermodynamics 
Study of the kinetics and thermodynamics of hydrogen in Pd- 
based alloys, 10:16593 (R;US) 
HYDROGEN BROMIDES 
See HYDROBROMIC ACID 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 


Changes 
en a ae senmosengnante. 3. 
Cis- and trans-disubstituted 1,4-dih 1,4- 
dihydronaphthalenes, and 9,10-dihydroanthracenes, 10:16721 
G;US) 
olecular 


Structure 
Structure and conformation of dihydro aromatic compounds. 3. 
Cis- and trans-disubstituted 1,4-dihydrobenzenes, 1,4- 
dihydronaphthalenes, and 9,10-dihydroanthracenes, 10:16721 


Adsorption 
Sticking probability of H. and HD on noble metal surfaces. 
Technical report, 10:16679 (R;US) 

HYDROGEN FLUORIDES 

See HYDROFLUORIC ACID 
HYDROGEN HYDROXIDES 

See WATER 
HYDROGEN IONS 


See also HYDROGEN IONS 1 MINUS 
HYDROGEN IONS I PLUS 
HYDROGEN IONS 2 PLUS 
HYDROGEN IONS 3 PLUS 


Electron Spin Resonance 
EPR detection of the substitutional Hsup2- ion in magnesium 
oxide, 10:16645 (J;US) 
Electron-Ion Collisions 
Tonisation from the sublevels nl with n 5 and 6 in highly 
ions, 10:17376 (J;GB) 
HYDROGEN IONS 1 MINUS 


Application of anomalous diffusion in production of negative 
ions, 10:17649 (J;US) 

Hydrogen vibrational population distributions and negative ion 
generation in tandem high-density hydrogen discharges, 
10:17345 (R;US) 

Ton-Atom Collisions 

Hyperspherical coordinate theory of two electron atomic . 
processes. Progress report, 1 August 1982-31 July 1985, 
10:17336 (R;US) 

HYDROGEN IONS 1 PLUS 


Collisional mechanisms in D™ beam sources for MFE 
experiments and reactors. Technical progress report, 
10:17581 (R;US) 

Product states of Hs *, He *, and O: * electron capture in Cs, 
10:17372 (J;US) 

Ton-Ion Collisions 
Proton impact excitation of positive ions, 10:17381 (BA;US) 
HYDROGEN IONS 2 PLUS 


10:17581 (R;US) 
HYDROGEN IONS 3 PLUS 
For Hs* ions. 
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Ton-Atom Collisions 
Collisional mechanisms in D™ beam sources for MFE 
ts and reactors. Technical progress report, 
10:17581 (R;US) 


lydrogen trapping by yttrium in low temperature lithium, 
10:17735 (J;NL) 
HYDROGEN MINUS 1 BEAMS 
See HYDROGEN I MINUS BEAMS 
HYDROGEN PEROXIDE 


Decomposition 
Fast kinetic studies of dioxygen-derived species and their metal 
complexes, 10:16680 (R;US) 
HYDROGEN PRODUCTION 
Activated aluminum alloy for generating hydrogen fuel, 
10:15821 (R;US) 


Continuous hydrogen photoproduction from sulfide by an 
immobilized marine photosynthetic bacterium, Chromatium 
sp. Miami PBS 1071, 10:15828 (BA;NL) 
Chemical Reactors 


Process for photosynthetically splitting water, 10:15823 (P;US) 
Gasification 


Economics of hydrogen production: The next twenty-five 
years, 10:15824 (BA;US) 
Simulation 


Computerized 
Activities at the Brookhaven National Laboratory Integrated 
Test Bed for advanced a technology, 10:15825 
(BA;US) 
Cost Estimation 
Economics of hydrogen production: The next twenty-five 
years, 10:15824 (BA;US) 


Economics of hydrogen production: The next twenty-five 
years, 10:15824 (BA;US) 
Partial Oxidation Processes 
Economics of hydrogen production: The next twenty-five 
years, 10:15824 (BA;US) 
Photochemical Reactions 
Process for photosynthetically splitting water, 10:15823 (P;US) 
Study of intermediates from transition metal excited-state 
electron-transfer reactions. Progress report, April 1, 1984- 
March 31, 1985, 10:16739 (RUS) 


Activities at the Brookhaven National Laboratory Integrated 
Test Bed for advanced hydrogen technology, 10:15825 
(BA;US) 

SOLFIRE: Solar/High-Temperature Electrolysis conceptual 

design study, 10:15826 (BA;US) 

Steam Reformer Processes 

Economics of hydrogen production: The next twenty-five 
years, 10:15824 (BA;US) 
Steam-Iron Process 
Economics of hydrogen production: The next twenty-five 
years, 10:15824 (BA;US) 
Processes 
Solar thermochemical hydrogen: 
interface, 10:15827 (BA;US) 
Thermodynamic analysis of the sulphur cycle water splitting 
process, 10:15822 (R;DE;In German) 
Water Gas Processes 
Hydrogen production from coal: new characteristics for the 
water gas shift reaction, 10:15558 (R;AU) 

HYDROGEN STORAGE 
Hydrides 

RET: a computer code for solution of space-time dependent 
heat and mass transfer problem associated with metal 
hydrogen storage beds, 10:15829 (R;EG) 

Niobium Hydrides 

Concentration profile of hydrogen near the surface of niobium, 

10:16604 (BA;US) 


The heat source-process 





HYDROGEN SULFIDES 
Absorption 
Scrubbing research related to acid-gas removal from oil shale 
retort gas streams. Final report, 10:15727 (RA;US) 
Chemical Reaction Kinetics 
Theoretical study of the reaction H + HS — Hs + S, 
10:17004 (J;NL) 
Chemical Reactions 
Scrubbing research related to acid-gas removal from oil shale 
retort gas streams. Final report, 10:15727 (RA;US) 
Corrosive Effects 
Corrosion of FeCrAl, FeCrAlY, and FeCrAlHf alloys in high 
temperature H2H2O-HeS environments, 10:16573 (J;US) 
Removal 
Development of the mixed-metal oxide process for high- 
temperature fuel gas desulfurization and a 
molten alkali enuun sorbent for high-temperature HCl 
removal, 10:15536 (R;US) 
Electrochemical separation and concentration of hydrogen 
sulfide from gas mixtures, 10:16999 (P;US) 
Scrubbing research related to acid-gas removal from oil shale 
retort gas streams. Final report, 10:15727 (RA;US) 
HYDROGENASE 
See HYDROGENASES 
HYDROGENASES 
Code number 1.12 


Biosynthesis 
Activation and de novo synthesis of hydrogenase in 
Chlamydomonas, 10:17084 (J;US) 
Chemical Analysis 
X-ray absorption spectroscopy of nickel in the hydrogenase 
from Desulfovibrio gigas, 10:16661 (J;US) 


Chemical Properties 

Purification of hydrogenase from Chlamydomonas reinhardtii, 

10:17091 (J;US) 
Enzyme Activity 

Activation and de novo synthesis of hydrogenase in 
Chlamydomonas, 10:17084 (J;US) 

Cytoplasmic nickel-iron hydrogenase with high specific 
activity from Desulfovibrio multispirans sp. N., a new 
species of sulfate reducing bacterium, 10:17120 (J;US) 

Purification 

Purification of hydrogenase from Chlamydomonas reinhardtii, 

10:17091 (J;US) 
Structural Chemical Analysis 

Cytoplasmic nickel-iron hydrogenase with high specific 
activity from Desulfovibrio m sp. N., a new 
species of sulfate reducing bacterium, 10:17120 G;US) 

HYDROGENATION 


Catalysts 

Development of significantly improved catalysts for coal 
liquefaction and of coal extracts. Quarterly 
progress report No. 12, July 1-September 30, 1984, 10:15541 
(R;US) 

Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 6, November 1, 1984-January 31, 1985, 10:15550 
(R;US) 

Promotion effects on the synthesis of higher alcohols. Tenth 
quarterly report, October-December 1984, 10:15866 (R;US) 

Solvent tailoring in coal liquefaction. Final report, August 1, 
1980-October 31, 1984, 10:15540 (R;US) 

HYDRONIUM IONS 
See OXONIUM IONS 
HYDROPEROXY RADICALS 
HO2 
Chemical Reactions 
Fast kinetic studies of dioxygen-derived species and their metal 
complexes, 10:16680 (R;US) 
HYDROTHERMAL CONVECTIVE 
See HYDROTHERMAL SYSTEMS 
HYDROTHERMAL SYSTEMS 
Chemical Composition 

Prehnite: epidote equilibria and their petrologic applications, 

10:16004 (RA;US) 
HYDROXIDES 


See also AMMONIUM HYDROXIDES 
SODIUM HYDROXIDES 


ILLUMINATION SYSTEMS 
Coal Deposits 


Corrosive Effects 
SS ee ae eee 


the energy 
10:16589 (J;US) 
XYBENZENE 


(Corrosive effects of gases), 


See PHENOL 
HYDROXYETHYLETHYLENEDIAMINETRI-ACETIC ACI 
See HEDTA 


OH+Hs—-H:0+H, 10:16687 (J;US) 
HYDROXYLASE 
See HYDROXYLASES 


XYLASES 
Code number 1.14 


mouse chromosome 17 
M.m. castaneus), 10:17190 (J;US) 
HYDROXYPROLINE 
Kinetics 
Potentiation of butylated hydroxytoluene-induced 
damage by oxygen: cell kinetics and collages, 10:17217 


photoproduction in 
nuclei]. Final tochalcel 1 report, 10:17486 (R;US) 
Nuclear Potential 
Spin dependence of the AN effective interaction, 10:17434 
G;US) 


study of pion and kaon i 
nuclei]. Final technical report, 10:17486 (R;US) 
HYPOXANTHINE 
Uptake 
Modified agar assay for the quantitation of mutation at the 


hypoxanthine guanine phosphoribosy! transferase gene locus 
in Chinese hamster ovary cells, 10:17220 (J;NL) 


IAEA 
Non-Proliferation Policy 
Nonproliferation and the IAEA, 10:16364 (J;US) 
ICE 
Production 
Winter, a valuable cooling energy resource, 10:16324 (R;US) 
Seasonal Thermal Energy Storage 
Winter, a valuable cooling energy resource, 10:16324 (R;US) 
IEA 
See INTERNATIONAL ENERGY AGENCY 
IGNITION (THERMONUCLEAR) 
See THERMONUCLEAR IGNITION 
ILLINOIS 
See also CHICAGO 
Coal Deposits 
Hydrology of Area 25: eastern region, Interior Coal Province, 
Illinois, 10:15604 (R;US) 
Hydrology of Area 30, Eastern Region, Interior Coal 
Illinois and Indiana, 10:15605 (R;US) 
ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 





IMAGE CONVERTERS 


Fluorescence 
Inorganic fluorescent screen properties important for MeV 
radiation imagery, 10:17538 (R;US) 


Energy absorption 
10:17114 (RA;SE) 
Photon attenuation by intensifying screens, 10:17113 (RA;SE) 


Sensivity characteristics of radiographic screen-film systems, 
10:17115 (RA;SE) 
GE PROCESSING 


Electronic imaging system and technique, 10:16794 (P;US) 


Digitizing of drop table output, 10:16823 (R;US) 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPURITIES 
Unwanted constituents, not for TRACE AMOUNTS, 
INTERFERING ELEMENTS, or metal and nonmetal 
additions. 
Control 


Impurity and particle control for INTOR, 10:17697 (R;US) 


See also WATERWALL INCINERATORS 
Air Pollution 
Air-emissions measurement of MSW combustion (O'Connor 
Rotary Combustor, Gallatin, TN), 10:16976 (RA;US) 
Chlorinated dil joxins and furans in incineration of 
municipa] solid waste, 10:16977 (RA;US) 
Air Pollution Abatement 
Hot flue-gas spiking and recovery study for 
tetrachlorodibenzodioxins (TCDD) using Modified Method 5 
and SASS (Source Assessment Sampling System) sampling 
with a simulated incinerator. Final report, May 1981- 
February 1982, 10:16992 (R;US) 
Heat Recovery 
Evaluations of HRI (heat recovery incinerators) at NS (Naval 
Station) Mayport and NAS (Naval Air Station) Jacksonville, 
Florida lessons-learned report. Final report, January-June 
1984, 10:16481 (R;US) 
INCLUSION COMPLEXES 
See CLATHRATES 
INCOME DISTRIBUTION 
Mathematical Models 
Income redistribution and the effects of five local taxes in a 
small region, 10:16338 (J;US) 
INCONEL X750 
Tensile Properties 
Tensile behavior of Inconel alloy X-750 in air and vacuum at 
elevated temperatures, 10:16574 (J;US) 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDIAN POINT-1 REACTOR 
Buchanan, New York, USA 
Pipes 
Testing and analysis of feedwater piping at Indian Point Unit 
1. Volume 2. Piping response and support load. Final report, 
10:16113 (R;US) 
Effects 


Testing and analysis of feedwater piping at Indian Point Unit 
1. Volume 2. Piping response and support load. Final report, 
10:16113 (R;US) 
INDIAN POINT-3 REACTOR 
Buchanan, New York, USA 
Containment Systems 
iability assessment of Indian Point Unit 3 containment 
structure under combined loads, 10:16310 (BA;US) 
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INDIANA 
Coal Deposits 
Hydrology of Area 30, Eastern Region, Interior Coal 
Province, Illinois and Indiana, 10:15605 (R;US) 
Geologic Fractures 
Faulting and jointing in and near surface mines of 
southwestern Indiana, 10:17239 (R;US) 
INDIUM 
Absorption Spectra 
L-edge x-ray-absorption systematics of the noble metals Rh, 
Pd, and Ag and the main-group metals In and Sn: A study 
of the unoccupied density of states in 4d elements, 10:16555 
(J;US) 
Energy-Level Density 
L-edge x-ray-absorption systematics of the noble metals Rh, 
Pd, and Ag and the main-group metals In and Sn: A study 
of the unoccupied density of states in 4d elements, 10:16555 
G;US) 
Fine Structure 
Isoelectronic predictions for ground state ?P fine structures 
using the extended regular doublet law, 10:17382 (J;SE) 
Isoelectronic Atoms 
Isoelectronic predictions for ground state ?P fine structures 
using the extended regular doublet law, 10:17382 (J;SE) 
Neutron Reactions 
Test of microscopic optical model potentials for neutron elastic 
scattering at 14.6 MeV over a wide mass range, 10:17490 
(J;US) 


Use of indium solder to patch leaks in silver-solder joints on 
cryostats, 10:16792 (J;US) 
Uses 
Use of indium solder to patch leaks in silver-solder joints on 
cryostats, 10:16792 (J;US) 
INDOLES 
Biological Effects 
Beagle puppy model of intraventricular hemorrhage: effect of 
indomethacin on cerebral blood flow, 10:17202 (J;US) 
INDOOR AIR POLLUTION 
Biological Effects 
Indoor air quality in tight houses: a literature review, 10:16989 
(R;CA) 
Ecological Concentration 
Indoor air quality in tight houses: a literature review, 10:16989 
(R;CA) 
Meetings 
Indoor air quality seminar - implications for electric utility 
conservation programs: proceedings, 10:16985 (R;US) 
Research Programs 
Indoor climate, 10:16445 (R;SE) 
INDUCTION FURNACES 
Skin Effect 
High-frequency furnace. Thirteenth quarterly technical 
progress report period ending December 31, 1984, 10:15905 
(R;US) 
INDUCTION GENERATORS 


The asynchronous generator with enlarged slip used for grid 
coupled wind turbines, 10:16031 (R;NL) 
INDUSTRIAL PLANTS 
See also COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
COKING PLANTS 
ETHANOL PLANTS 
PETROLEUM REFINERIES 
WASTE PROCESSING PLANTS 
Cogeneration 
New directions in energy technology, 10:16372 (B;US) 
Renewable energy: cogeneration (In Florida; contains list of 
plants), 10:16366 (R;US) 
Energy Conservation 
Energy conservation, 10:16369 (RA;US) 
New directions in energy technology, 10:16372 (B;US) 
Energy Management 
New directions in energy technology, 10:16372 (B;US) 
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INDUSTRIAL SECTOR 
See INDUSTRY 

INDUSTRIAL WASTES 

See also SPENT LIQUORS 
WHEY 


Anaerobic Digestion 

Two-phase methane fermentation of municipal-industrial 

sludge, 10:15832 (R;US) 
Chemical Analysis 

Evaluation of an ESCA (electron spectroscopy for chemical 
analysis)/leachate analytical scheme to characterize process 
stream wastes. Final report, 10:16993 (R;US) 

Ground Disposal 

Assessment of hazardous-waste surface-impoundment 
technology: case studies and perspectives of experts. Final 
report, September 1983-May 1984, 10:16348 (R;US) 

Field studies of liner-installation methods at landfills and 
surface impoundments. Final report, July 1979-July 1983, 
10:17026 (R;US) 

Materials Recovery 

Feasibility of using chemical liners for landfilling electroplating 

sludges. Final report, 10:16474 (R;US) 
Spent Liquors 

Supported liquid membranes using Accurel fibres. Progress 

report No. 1, 10:16475 (R;GB) 
Waste Disposal 

Characterization of hazardous waste materials disposed of in 
California. Final report, July 1981-October 1982, 10:16991 
(R;US) 

INDUSTRY 


See also CEMENT INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
FOOD INDUSTRY 
MINERAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
SOLAR INDUSTRY 


WOOD PRODUCTS INDUSTRY 
Energy Conservation 
Recent trends in energy research and development 
expenditures, 10:16371 (R;US) 
Demand 


Forecasting the impact of industrial structural change on US 
electricity demand: proceedings, 10:16392 (R;US) 
Fuel Consumption 
Natural Gas Monthly, December 1984, 10:15707 (R;US) 
INERTIAL CONFINEMENT 
A dynamic plasma confinement by inertial forces. 
Plasma 


Diagnostics 
Inertial confinement fusion diagnostics, 10:17672 (BA;GB) 
INFORMATION CENTERS 
On-Line Systems 
Federal energy sources on-line, 10:16357 (J;US) 
INFORMATION SYSTEMS 
Computer Networks 
International information networks for material properties. 
Revision 1, 10:17794 (R;US) 
Standardized Terminology 
‘ Energy Data Base: Subject Thesaurus permutated listing. 
Revision 6, Appendix, 10:17791 (R;US) 
Energy Data Base: Subject Thesaurus, 10:17790 (R;US) 
INHALATION EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
INHOMOGENEOUS PLASMA 
Energy Conversion 
Algorithm to solve the linear mode conversion problem in a 
weakly inhomogeneous plasma, 10:17640 (J;US) 
Oscillation Modes 
Algorithm to solve the linear mode conversion problem in a 
weakly inhomogeneous plasma, 10:17640 (J;US) 
Wave Propagation 
Algorithm to solve the linear mode conversion problem in a 
weakly inhomogeneous plasma, 10:17640 (J;US) 


Adaptation 

Colors of firefly bioluminescence. Part II. Experimental 
evidence for the optimization model, 10:17143 (J;GB) 

Colors of firefly bioluminescence. Part I. Optimization model, 
10:17144 (J;GB) 

IN-SITU GASIFICATION 
Feasibility Studies 

Pre-feasibility study, underground coal gasification, Leigh 

Creek, South Australia, 10:15557 (R;AU) 
IN-SITU RETORTING 
Mathematical Models 

Physics of oil shales: a program of theoretical and experimental 
studies. Quarterly progress report, January 1-April 1, 1983, 
10:15722 (R;US) 

Physics of oil shales: a program of theoretical and experimental 
studies. Progress report, April 1-August 1, 1983, 10:15723 
(R;US) 

Physics of oil shales: a program of theoretical and experimental 
studies. Quarterly progress report, June 21-September 21, 
1983, 10:15724 (R;US) 

Physics of oil shales: a program of theoretical and experimental 
studies. Quarterly progress report, December 21, 1983- 
March 21, 1984, 10:15725 (R;US) 

Physics of oil shales: a program of theoretical and experimental 
studies. Quarterly progress report, March 21-June 21, 1984, 
10:15734 (R;US) 

INSOLATION 
Image Processing 
Reconstitution of daily insolation from one-year data of the 
METEOSAT 1 satellite, 10:15895 (R;FR;In French) 

INSTRUMENTS (MEASURING) 

See MEASURING INSTRUMENTS 
INSULATING LIMITERS 

See LIMITERS 
INSULATION (ELECTRICAL) 

See ELECTRICAL INSULATION 
INSULATION (THERMAL) 

See THERMAL INSULATION 
INTEGRATED CIRCUITS 

Electric Contacts 
Bond test data acquisition and analysis system, 10:16831 (R;US) 

INTEGRATED UTILITY SYSTEMS 

See TOTAL ENERGY SYSTEMS 
INTENSIFIERS (IMAGE) 

See IMAGE INTENSIFIERS 
INTERCALATES 

See CLATHRATES 
INTERCHANGE INSTABILITY 

See FLUTE INSTABILITY 
INTERCONNECTED POWER SYSTEMS 

Load Analysis 

Operational behavior of line-commutated photovoltaic systems 

on a distribution feeder, 10:15943 (J;US) 
Photovoltaic Power Plants 

Operational behavior of line-commutated photovoltaic systems 

on a distribution feeder, 10:15943 (J;US) 
INTERFEROMETERS 
Design 

Direct reading fast microwave interferometer for ELMO 

Bumpy Torus, 10:17648 (J;US) 
INTERMEDIATE BOSONS 
See also INTERMEDIATE VECTOR BOSONS 


Leptonic Decay 
Angular distributions in anomalous |* l- y events, 10:17433 
G;US) 
INTERMEDIATE BTU GAS 
250 to 900 Btu/ft® 


Clean energy from coal, forest pulp, and sewage sludge, 
10:15883 (RA;US) 

Conversion of forest residues to a methane-rich gas in a high 
throughput gasifier, 10:15839 (RA;US) 

Development of biomass gasification to produce substitute 
fuels, 10:15840 (RA;US) 

INTERMEDIATE TECHNOLOGY 
See APPROPRIATE TECHNOLOGY 





INTERMEDIATE VECTOR BOSONS 
Magnetic Moments 


INTERMEDIATE VECTOR BOSONS 
Magnetic Moments 


Wy production with W-boson and quark magnetic moments, 
10:17440 (J;US) 
Production 


Particle 
Wy production with W-boson and quark magnetic moments, 
10:17440 (J;US) 


Test of supersymmetry in single-scalar-fermion decays of the 
Z° boson, 10:17441 (J;US) 


Test of supersymmetry in si 
Z° boson, 10:17441 (J;US) 
INTERMEDIATES (REACTION) 
See REACTION INTERMEDIATES 
INTERMETALLIC COMPOUNDS 
Electronic Structure 
Experimental studies of the electronic structure of I-II and I- 
III intermetallic compounds. Progress report, June 15, 1984- 
February 14, 1985 (LiAl), 10:16536 (R;US) 
INTERNAL IRRADIATION 


Research Programs 
Research in radiobiology. Annual report of work in progress in 
the internal irradiation program, 10:17147 (R;US) 
INTERNATIONAL ATOMIC ENERGY AGENCY 


-fermion decays of the 


Energy Agency’ 
heating and cooling, 10:15991 (BA;GB) 
INTERNATIONAL TOKAMAK REACTOR 
See INTOR TOKAMAK 

INTERPLANETARY MAGNETIC FIELDS 

MHD processes in the outer heliosphere, 10:17283 (R;US) 
INTERPLANETARY SPACE 

Acceleration 


Particle acceleration, 10:17271 (R;US) 
Electron Density 
Plasma electron analysis: Voyager Plasma Science Experiment, 
10:17291 (R;US) 
Electron Temperature 
Plasma electron analysis: Voyager Plasma Science Experiment, 
10:17291 (R;US) 


MHD processes in the outer heliosphere, 10:17283 (R;US) 
Solar Wind 
Coronal transients and their interplanetary effects, 10:17274 


(R;US) 
INTERSECTING BEAMS 


Pioneer 10 and Voyager observations of the interstellar 
medium in scattered emission of the He584 A and H Lya 
1216 A lines, 10:17280 (R;US) 


Impurity and particle control for INTOR, 10:17697 (R;US) 
Performance of a copper-lithium alloy as an impurity control 
system surface material for a fusion reactor, 10:17678 (R;US) 


Meetings 
TFTR/JET INTOR workshop on plasma transport tokamaks, 
10:17695 (R;US) 


INVERSE SCATTERING PROBLEM 
Asymptotic Solutions 


inverse 


scattering: High-frequency 
of Newton's Marchenko equation, 10:17479 (J;US) 


In-Plant Reliability Data base for nuclear plant components. 
Interim report: diesel generators, batteries, chargers and 
inverters, 10:16290 (R;US) 


Economic Analysis 
Computer-based algorithmic solution for rate of return 
evaluation of projects with cash flows of two or more sign 
changes, 10:17756 (RA;US) 
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IODINE 
Dissociation 
Experimental analysis of a chemical oxygen-iodine laser, 
10:16809 (J;US) 
Fine Structure 
Isoelectronic predictions for ground state ?P fine structures 
using the extended regular doublet law, 10:17382 (J;SE) 
Fluorescence 
imental analysis of a chemical oxygen-iodine laser, 
10:16809 (J;US) 
Isoelectronic Atoms 
Isoelectronic predictions for ground state ?P fine structures 
using the extended regular doublet law, 10:17382 (J;SE) 
IODINE 129 
Activation Analysis 
Iodine-129 in ovine thyroids from England, 10:17158 (J;GB) 
Inventories 
Evaluation of the radioactive inventory in, and estimation of 
isotopic release from, the waste in eight trenches at the 
Sheffield low-level waste burial site, 10:15765 (R;US) 
Concentration 


Investigation of groundwater seepage from the Hanford 
shoreline of the Columbia River, 10:17058 (R;US) 
Uptake 
Iodine-129 in ovine thyroids from England, 10:17158 (J;GB) 
IODINE IODIDES 
See IODINE 
ION BEAM INJECTION 
Plasma 
The characteristics of light ion beam fusion systems, 10:17746 
(BA;GB) 
Diodes 
The characteristics of light ion beam fusion systems, 10:17746 
(BA;GB) 
ION BEAM TARGETS 
Plasma Diagnostics 
Diagnosing ion beam targets, data acquisition, reactor 
conditions, 10:17748 (BA;GB) 
ION BEAMS 


See also CARBON 12 BEAMS 
HYDROGEN I MINUS BEAMS 
LITHIUM 7 BEAMS 
SILICON 28 BEAMS 


Beam Monitoring 

Ion beam profile monitor, 10:16871 (J;US) 
Beam Profiles 

Ton beam profile monitor, 10:16871 (J;US) 
Contamination 


Selective focusing of different ion species produced by 
magnetically insulated ion beam diodes, 10:17710 (J;US) 
Depth Dose Distributions 
High-let radiation carcinogenesis, 10:17161 (J;US) 
Energy Losses 
Energy deposition from particle beams, 10:17537 (R;US) 
Focusing 
Selective focusing of different ion species produced by 
magnetically insulated ion beam diodes, 10:17710 (J;US) 


Selective focusing of different ion species produced by 
magnetically insulated ion beam diodes, 10:17710 (J;US) 
Plasma Diagnostics 
Diagnosing light ion beam diodes, 10:17747 (BA;GB) 
ION DETECTION 
Drift Chambers 
HISS spectrometer, 10:16881 (R;US) 
ION EXCHANGE MEMBRANES 
See MEMBRANES 
ION MICROPROBE ANALYSIS 
Data Acquisition 
Microcomputer-based data acquisition and control system for a 
secondary ion mass spectrometer/ion scattering 
spectrometer, 10:16659 (R;US) 
ION SOURCES 
Design 
Quasi-steady-state multimegawatt ion source for neutral beam 
injection, 10:17713 (J;US) 





Efficiency 
Optimization of H~ production in a magnetically filtered 
multicusp source, 10:17349 (J;US) 


Quasi-steady-state multimegawatt ion source for neutral beam 
injection, 10:17713 (J;US) 


Optimization of H~ production in a magnetically filtered 
multicusp source, 10:17349 (J;US) 


Quasi-steady-state multimegawatt ion source for neutral beam 
injection, 10:17713 (J;US) 
Research Programs 
Heavy ion fusion end of the year report, April 1, 1984- 
September 30, 1984, 10:17689 (R;US) 


Quasi-steady-state multimegawatt ion source for neutral beam 
injection, 10:17713 (J;US) 
ION-ATOM COLLISIONS 
Inner-Shell Ionization 
Atomic collisions with relativistic heavy ions: Target inner- 
shell ionization, 10:17371 (J;US) 
IONIC REACTIONS 
See CHEMICAL REACTIONS 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 


See also LIQUID IONIZATION CHAMBERS 
MULTIWIRE IONIZATION CHAMBERS 


Calibration 
Automated source wells for instrument calibration, 10:17545 
(J;GB) 
Delay Circuits 
Delay lines in heavy ion detectors, 10:16898 (RA;US) 


Detection of evaporation residues in coincidence with the 
Darmstadt-Heidelberg crystal ball, 10:16893 (RA;US) 
Performance 
Detection of evaporation residues in coincidence with the 
Darmstadt-Heidelberg crystal ball, 10:16893 (RA;US) 
Wall Effects 
Absolute neutron dosimetry: Effects of ionization chamber 
wall thickness, 10:17544 (J;US) 
ION-MOLECULE COLLISIONS 
Chemical Reaction Kinetics 
Variational transition states for ion—molecule reactions, 
10:16685 (J;US) 
IONOSPHERE 
Energy Transfer 
High latitude ionospheric structure, 10:17323 (R;US) 
Tons 
Plasma and magnetospheric research, 10:17316 (R;US) 
Morphology 
Solar Terrestrial Physics: Present and Future, 10:17270 (R;US) 
Oscillations 
Study of the system of middle atmosphere-ionosphere using 
remote-sensing data, 10:17315 (R;US) 


Theory 
Assessment of plasma transport and convection at high 
latitudes, 10:17322 (R;US) 
IONS (ATOMIC) 
See ATOMIC IONS 
IRIDIUM CHLORIDES 


Photophysical effects of metal-carbon o bonds in ortho- 
metalated complexes of Ir(III) and Rh(III), 10:16743 (J;US) 
IRIDIUM COMPLEXES 
Catalytic Effects 
Activation of alkanes with organotransition metal complexes, 
10:16723 (J;US) 
IRON 
Biological Effects 
Optimal conditions for genetic transformations of the 
cyanobacterium Anacystis nidulans R2, 10:17123 (J;US) 
Emission Spectroscopy 
Analysis of trace metals in water by inductively coupled 
plasma emission spectrometry using sodium 


dibenzyldithiocarbamate for preconcentration, 10:16665 
GJ;US) 

Determination of trace elements in urine using inductively 
coupled plasma spectroscopy with a poly(dithiocarbamate) 
chelating resin, 10:16672 (J;GB) 

Iron 56 Reactions 

Pion source parameters in heavy ion collisions, 10:17489 

(R;US) 
Neutron Reactions 

Test of microscopic optical model potentials for neutron elastic 
scattering at 14.6 MeV over a wide mass range, 10:17490 
(J;US) 

Pollution Sources 
Analysis of aqueous sediments, 10:17052 (J;US) 
Precipitation 

Analysis of trace metals in water by inductively coupled 
plasma emission spectrometry using sodium 
dibenzyldithiocarbamate for preconcentration, 10:16665 
(J;US) 

Solvent Extraction 

Extraction of 3d transition metals from molten cesium-sodium- 
potassium/acetate eutectic into dodecane using 
organophosphorous ligands, 10:16669 (J;US) 

Structural Chemical Analysis 

[Surface studies of carbide formation in iron synthesis 
catalysts]. Technical progress report, October 1-December 
31, 1984, 10:15834 (R;US) 

IRON 56 REACTIONS 
Particle Production 

Pion source parameters in heavy ion collisions, 10:17489 
(R;US) 

IRON 58 REACTIONS 


Dynamics of fission and heavy ion reactions, 10:17527 (J;NL) 
IRON ALLOYS 
See also INCONEL X750 
IRON BASE ALLOYS 
Corrosion 
Corrosion of FeCrAl, FeCrAlY, and FeCrAlHf alloys in high 
temperature H2H2O-H2S environments, 10:16573 (J;US) 
Electronic Specific Heat 
Magnetic heat capacity of the 
25 at % Fe alloy, 10:16588 (J;DD) 
Grain Boundaries 
Systematic approach to intergranular cracking mechanisms in 
austenitic alloys through grain boundary chemistry control. 
Progress report, December 1, 1983-November 31, 1984 (Ni- 
18Cr-9Fe), 10:16533 (R;US) 
Intergranular Corrosion 
Systematic approach to intergranular cracking mechanisms in 
austenitic alloys through grain boundary chemistry control. 
Progress report, December 1, 1983-November 31, 1984 (Ni- 
18Cr-9Fe), 10:16533 (R;US) 
Magnetic Specific Heat 
ic heat capacity of the 
25 at % Fe alloy, 10:16588 (J;DD) 
Oxidation 
Oxidation of nickel-aluminum and iron-aluminum alloys, 
10:16529 (R;US) 


tionally disordered Ni- 


i y disordered Ni- 


Diffusion of hydrogen and deuterium in ZrVFe, 10:17734 
G;NL) 
Phase Transformations 
X-ray investigation of the premartensitic phase in Ni/sub 
46.8/TisoFe/sub 3.2/, 10:16568 (J;US) 
Weldability 
Weldability of NisAl-type aluminide alloys, 10:16528 (R;US) 
IRON BASE ALLOYS 
See also STEELS 
Tensile Properties 
Effects of DOs transitions on the yield behavior of Fe-Al 
alloys, 10:16527 (R;US) 





IRON CARBIDES 
Structural Chemical Analysis 


IRON CARBIDES 
Structural Chemical Analysis 
studies of carbide formation in iron synthesis 
catalysts]. Technical p: report, October 1-December 
31, 1984, 10:15834 (R;US) 
TRON COMPLEXES 


Aggregation of uroporphyrin I and its metal derivatives in 
aqueous solution: Raman difference spectroscopy and 
absorption spectroscopy, 10:16718 (J;US) 

Chemical Preparation 

Catalytic production of metal carbonyls from metal oxides, 

10:16693 (P;US) 
Chemical Reactions 

Kinetics of the reaction of superoxide radical with Fe(III) 
complexes of EDTA, DETAPAC and HEDTA, 10:16754 
G;NL) 

Radiolysis 
Kinetics of the reaction of superoxide radical with Fe(III) 
complexes of EDTA, DETAPAC and HEDTA, 10:16754 
G;NL) 

Structural Chemical 

Metal ion site 
10:16708 (J;US) 
IRON COMPOUNDS 


See also FERRITES 
IRON CARBIDES 
IRON OXIDES 


Catalytic Effects 
Fast kinetic studies of dioxygen-derived species and their metal 
complexes, 10:16680 (R;US) 
Chemical Reactions 
Hydrocarbon-hydrogen interactions with metals. A molecular 
orbital analysis of HFe,(CO):2(eta?-CH), 10:16701 (J;US) 
Concentration 


and oxidation state in zeolites, 


Elemental composition of airborne particulates in uranium 
mining and milling operations, 10:15793 (R;US) 
Structure 


Hydrocarbon-hydrogen interactions with metals. A molecular 
orbital analysis of HFe,(CO):2(eta?-CH), 10:16701 (J;US) 
IRON IONS 
Electron-Ion Collisions 
Survey of experimental and theoretical electron-impact 
ionization cross sections for transition metal ions in low 
stages of ionization, 10:17597 (R;US) 
Ton-Ion Collisions 
Proton impact excitation of positive ions, 10:17381 (BA;US) 
TRON OXIDES 
Catalytic Effects 
Catalytic production of metal carbonyls from metal oxides, 
10:16693 (P;US) 
Mechanism of the catalytic gasification of coal char: a critical 
review, 10:15571 (J;US) 


Photochemistry 
a-Fe,O; photoanodes doped with silicon, 10:15940 (J;US) 
Photoactivity of polycrystalline a-Fe,Os electrodes doped with 
group IVA elements, 10:15939 (J;US) 
Structural Chemical Analysis 
[Surface studies of carbide formation in iron synthesis 
catalysts]. Technical progress report, October 1-December 
31, 1984, 10:15834 (R;US) 
ISING MODEL 
Monte Carlo Method 
New multispin coding algorithm for Monte Carlo simulation of 
the Ising model, 10:17561 (J;US) 


Series Expansion 
i series expansion of par delta‘chi/par delta 
H‘ for a general continuous-spin Ising model, 10:17546 
(R;US) 
ISOCHRONOUS CYCLOTRONS 
See also TRIUMF CYCLOTRON 


Magnet pole tips, 10:16860 (P:US) 
ISOTHIOCYANATES 


Crystal Structure 
Structure of p-(p- 
CisHaNsO.S, 10:16726 (J;DK) 


nitroanilino)pheny] isothiocyanate, 
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Molecular Structure 
Structure of p-(p-nitroanilino)pheny] isothiocyanate, 
CisHgNsO2S, 10:16726 (J;DK) 
ISOTOPE ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPE COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPE PRODUCTION 
Cyclotrons 
H™ cyclotrons for radioisotope production, 10:16859 (R;CA) 
ISOTOPE RATIO 
F 
New method for estimating isotopic ratios from pulse-counting 
mass spectrometric data, 10:16664 (J;NL) 
Mass Spectroscopy 
Resonance ionization mass spectrometry at Los Alamos 
National Laboratory, 10:16678 (BA;NL) 


‘ISOTOPIC ANALYSIS (QUANTITATIVE) 


See ISOTOPE RATIO 
ISOTOPIC COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 


Solar Industry 
Solar power for Israel, 10:15968 (RA;US) 
Tus 
See TOTAL ENERGY SYSTEMS 


JET ENGINE FUELS 
Combustion Products 
Evaluation of jet fuel deposit kinetics. Lot IV. Final report, 
March 1983-March 1984, 10:15677 (R;US) 
Oxidation 
Evaluation of jet fuel deposit kinetics. Lot IV. Final report, 
March 1983-March 1984, 10:15677 (R;US) 
JET REACTORS 
Meetings 
TFTR/JET INTOR workshop on plasma transport tokamaks, 
10:17695 (R;US) 
JOSEPHSON JUNCTIONS 
Amplification 
Amplification by the phase-locking mechanism in a four- 
junction SQUID, 10:16793 (J;US) 
Fabrication 
Bulletin of the Electrotechnical Laboratory, Volume 48, No. 4, 
April 1984, 10:16788 (R;JP) 
Logic Circuits 
Bulletin of the Electrotechnical Laboratory, Volume 48, No. 4, 
April 1984, 10:16788 (R;JP) 
JUPITER PLANET 
Magnetic Fields 
Pioneer 10 and 11 (Jupiter and Saturn) magnetometer 
experiment, 10:17290 (R;US) 
Planetary Atmospheres 
Particle excitation, airglow and H2 vibrational disequilibrium 
in the atmosphere of Jupiter, 10:17281 (R;US) 
Planetary Magnetospheres 
Plasma electron analysis: Voyager Plasma Science Experiment, 
10:17291 (R;US) 


Kol 

See KAONS NEUTRAL SHORT-LIVED 
K*RESONANCES 

See also K-892 RESONANCES 
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K-892 RESONANCES 
Particle Production 
Inclusive production of strange and vector mesons in e* e~ 
annihilation at 29 GeV, 10:17404 (R;US) 
KAHL-MAIN REACTOR 
See HDR REACTOR 
KAON MINUS-PROTON INTERACTIONS 
Elastic Scattering 
Large-momentum-transfer elastic scattering of 7, K, and rho 
on protons at 100 and 200 GeV/c, 10:17415 (J;US) 
KAON PLUS-PROTON INTERACTIONS 
Elastic Scattering 
Large-momentum-transfer elastic scattering of 7, K, and rho 
on protons at 100 and 200 GeV/c, 10:17415 (J;US) 
KAONS 


See also KAONS MINUS 
KAONS NEUTRAL 
KAONS PLUS 


[Theoretical study of pion and kaon photoproduction in 
nuclei). Final technical report, 10:17486 (R;US) 


[Theoretical study of pion and kaon photoproduction in 
nuclei]. Final technical report, 10:17486 (R;US) 
KAONS 1 
See KAONS NEUTRAL SHORT-LIVED 
KAONS MINUS 
Energy Losses 
Energy losses of positive and negative high-energy channeled 
particles, 10:17542 (J;US) 
Multiple Production 
Observation of strangeness correlations in e* e~ annihilation at 
Vs = 29 GeV, 10:17411 (J;US) 
Particle Production 
Inclusive production of strange and vector mesons in e* e~ 
annihilation at 29 GeV, 10:17404 (R;US) 
KAONS NEUTRAL 
See also KAONS NEUTRAL SHORT-LIVED 
CP Invariance 
Validity of chiral perturbation theory for K°-K-bar ° mixing, 
10:17435 (J;US) 
Particle Production 
Inclusive production of strange and vector mesons in e* e~ 
annihilation at 29 GeV, 10:17404 (R;US) 
KAONS NEUTRAL SHORT-LIVED 
Particle Production 
K° and K/sub s/° meson production in e* e~ annihilations at 29 
GeV, 10:17410 (J;US) 
KAONS PLUS 
Energy Losses 
Energy losses of positive and negative high-energy channeled 
particles, 10:17542 (J;US) 
Multiple Production 
Observation of strangeness correlations in e* e~ annihilation at 
Vs = 29 GeV, 10:17411 (J;US) 
Particle Production 
Inclusive production of strange and vector mesons in e* e~ 
annihilation at 29 GeV, 10:17404 (R;US) 
Weak Hadronic Decay 
Validity of chiral perturbation theory for K°-K-bar ° mixing, 
10:17435 (J;US) 
KENTUCKY 
Black Shales 
Resource assessment of oil-bearing shales in Lewis and 
Fleming Counties, Kentucky. Volume 1. Project report. 
Final report, 10:15718 (R;US) 
Resource assessment of oil-bearing shales in Lewis and 
Fleming Counties, Kentucky. Volume 2. Supporting data. 
Final report, 10:15719 (R;US) 
Coal Deposits 
Resource characterization series (final), 10:15602 (R;US) 
Coal Liquefaction Plants 
Worker exposure potential at coal conversion facilities, 
10:15651 (R;US) 
Coal Mining 
Kentucky energy resource utilization program. Annual report, 
1 July 1979-30 June 1980, 10:16353 (R;US) 


KRYPTON IONS 
Magnetic Susceptibility 


Energy Source Development 
Kentucky energy resource utilization program. 
1 July 1979-30 June 1980, 10:16353 (R;US) 
KERNELS (FUEL) 
See FUEL PARTICLES 
KETENES 
Formation Heat 
or spectroscopy of CCO™ and HCCO~, 10:16734 


Annual report, 


Photoelectron spectroscopy of CCO™ and HCCO~, 10:16734 
(;US) 
KIDNEYS 
Chemical Analysis 
Mercury contamination of domestic ungulate game, 10:17175 
(R;DE;In German) 
KINK INSTABILITY 
Relations 
Trapped particle destabilization of the internal kink mode, 
10:17638 (J;US) 
KIWI REACTORS 


Nevada Test Site Area 25, Radiological Survey and Cleanup 
Project, 1974-1983 (a revised final report). Revision 1, 
10:16223 (R;US) 

Decontamination 

Nevada Test Site Area 25, Radiological Survey and Cleanup 
Project, 1974-1983 (a revised final report). Revision 1, 
10:16223 (R;US) 

KNOCK-ON ELECTRONS 
See ELECTRONS 
K*RESONANCES 
Particle Production 

K° and K/sub s/° meson production in e* e~ annihilations at 29 

GeV, 10:17410 (J;US) 
KRYPTON 
Crystal-Phase Transformations 

Rotational transition of incommensurate Kr monolayers on 

graphite, 10:16646 (J;US) 


Rotational transition of incommensurate Kr monolayers on 
graphite, 10:16646 (J;US) 
X-Ray Diffraction 
Rotational transition of incommensurate Kr monolayers on 
graphite, 10:16646 (J;US) 
KRYPTON 76 
Hot Atom Chemistry 
Reactions with aromatic compounds of recoiling bromine 
atoms formed from the ”* 7”7Kr — 7 "Br transformations. 
Liquid-phase reactions, 10:16759 (J;US) 
KRYPTON 77 
Hot Atom Chemistry 
Reactions with aromatic compounds of recoiling bromine 
atoms formed from the ™* ’7Kr — 7 "Br transformations. 
Liquid-phase reactions, 10:16759 (J;US) 
KRYPTON 85 
Tissue Distribution 
Disposition and effects of *Kr in pregnant rats, 10:17155 
(;GB) 
KRYPTON 86 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Dynamics of angular momentum accumulation in damped 
nuclear reactions, 10:17529 (J;NL) 
KRYPTON IONS 
Isoelectronic Atoms 
Electric-dipole, quadrupole, and magnetic-dipole 
susceptibilities and shielding factors for closed-shell ions of 
the He, Ne, Ar, Ni (Cu+), Kr, Pb, and Xe isoelectronic 
sequences, 10:17380 (J;US) 


Magnetic Susceptibility 
Electric-dipole, quadrupole, and magnetic-dipole 
susceptibilities and shielding factors for closed-shell ions of 
the He, Ne, Ar, Ni (Cu+), Kr, Pb, and Xe isoelectronic 
sequences, 10:17380 (J;US) 





Electric-dipole, quadrupole, and magnetic-dipole 
susceptibilities and shielding factors for closed-shell ions of 
the He, Ne, Ar, Ni (Cu+), Kr, Pb, and Xe isoelectronic 
sequences, 10:17380 (J;US) 


LABORATORY EQUIPMENT 
Design 
Effects of ammonium sulfate aerosols on vegetation. I. 
Chamber design for long-duration exposures, 10:17210 
(J;GB) 
Performance Testing 
Effects of ammonium sulfate aerosols on vegetation. I. 
Chamber design for long-duration exposures, 10:17210 
(J;GB) 
LABYRINTH 
See AUDITORY ORGANS 
LAKES 
Baseline Ecology 
Some limnological characteristics of eight limestone 
excavations in south Florida, 10:17073 (R;US) 
Water Quality 
Some limnological characteristics of eight limestone 
excavations in south Florida, 10:17073 (R;US) 
LAMPF LINAC 
Alignment 
Surveying and optical tooling technologies combined to align a 
skewed beamline at the LAMPF accelerator, 10:16879 
(R;US) 
Data Acquisition Systems 
Conversion from RSX-11D to RSX-11M or: did I really want 
to do it, 10:16880 (R;US) 
Manipulators 
Remote ions and viewing using the monitor system, 
10:16885 (J;US) 
Remote Viewing 
Remote i 
10:16885 (J;US) 
LAND APPLICATION 
See GROUND DISPOSAL 
LAND FILLS 
See SANITARY LANDFILLS 
LAND OWNERSHIP 
Taxes 
Income redistribution and the effects of five local taxes in a 
small region, 10:16338 (J;US) 
LAND POLLUTION 
Research Programs 
Research in progress: FY 1985. Summaries of projects 
by the Office of Health and Environmental 
Research, 10:16981 (R;US) 
LAND RECLAMATION 
Ground Cover 
Coal mine rehabilitation, 10:15592 (R;AU) 
LANDFILLS 
See SANITARY LANDFILLS 


and viewing using the monitor system, 


Trapping of optical excitation by two types of acceptors in 
La/sub 0.72/Pr/sub 0.25/Nd/sub 0.03/Fs, 10:16652 (J;US) 


Properties 
Standard enthalpy of formation of LaNis: the enthalpies of 
hydriding of LaNi/sub 5-x/Al/sub x/, 10:16702 (J;GB) 


LANTHANUM OXIDES 
Creep 


Creep of LaCrO-3Cr ceramic-metallic material, 10:16596 
(R;US) 
LARGE COIL PROGRAM 
Reviews 
Progress report of advanced conductor development program 
at ORNL, 10:17680 (R;US) 
LASER IMPLOSIONS 
Measuring Methods 
(rho R) measurements in laser-produced implosions using 
elastically scattered ions, 10:17721 (J;US) 
LASER ISOTOPE SEPARATION 
Fabrication of r Demonstration Facility process 
vessel, 10:15745 (R;US) 
LASER MATERIALS 
Foils 
Pulsed electric-discharge laser technology. Electron-beam 
window-foil material. Final report, 28 January 1983-15 
January 1984, 10:16800 (R;US) 
Performance Testing 
Development of a high-average-power glass laser source. Final 
report, 13 July 1981-31 March 1984, 10:16799 (R;US) 
LASER MIRRORS 


Three-point spherical mirror mount, 10:16813 (P;US) 
LASER RADIATION 
Focusing 
Hydrodynamics of thermal self-focusing in laser plasmas, 
10:17724 (J;US) 
LASER SPECTROSCOPY 
Optics 


Distortions in laser flash photolysis absorption measurements. 
The overlap problem, 10:16815 (J;GB) 
Ring Lasers 
Computer controlled intracavity frequency doubling of a c-w 
dye ring laser. Final report, June 15, 1978-September 30, 
1979, 10:16918 (R;US) 


Sensitivity improvement of tone-burst modulated spectroscopy 
with a color-center laser, 10:16947 (J;US) 
LASER TARGETS 
Design 


Gas puff soft x-ray laser target design, 10:16804 (J;US) 
Focusing 
Hydrodynamics of thermal self-focusing in laser plasmas, 
10:17724 (J;US) 
Neutron Spectra 
Measuring the neutron energy spectrum of laser fusion targets 
with CR-39, 10:16937 (J;GB) 
LASER-PRODUCED PLASMA 
Disturbances 
Longer-scalelength plasma perturbations by an intense laser 
beam. Memorandum report, 10:17673 (R;US) 
Electron Density 
Increased hot-electron production at quarter-critical density in 
long-scalelength, laser-plasma interactions, 10:17690 (R;US) 
Electron Spectra 
Observations of high-energy electron distributions in laser 
plasmas, 10:17717 (J;US) 
Electron-Ion Collisions 
Evidence for collisional damping in high-energy Raman- 
scattering experiments at 0.26 ym, 10:17630 (J;US) 
Interactions 
Longer-scalelength plasma tions by an intense laser 
beam. Memorandum report, 10:17673 (R;US) 
Raman Effect 
Evidence for collisional damping in high-energy Raman- 
scattering experiments at 0.26 ym, 10:17630 (J;US) 
Research Programs 
Science and Engineering Research Council Central Laser 
Facility: annual report to the Laser Facility Committee, 
1984, 10:16802 (R;GB) 
LASERS 
Light Amplification by Stimulated Emission of Radiation. 
See also CHEMICAL LASERS 
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FREE ELECTRON LASERS 
GAS LASERS 
SEMICONDUCTOR LASERS 
X-RAY LASERS 


Metrology for electromagnetic technology: a bibliography of 
NBS (National Bureau of Standards) publications, 10:16887 
(R;US) 


Short wavelength laser, 10:16810 (P;US) 
Excitation 
Intense excitation source of blue-green laser. Annual summary 
report, 1 October 1983-30 September 1984, 10:16798 (R;US) 


Research Programs 
Science and Engineering Research Council Central Laser 
Facility: annual report to the Laser Facility Committee, 
1984, 10:16802 (R;GB) 
LASL 


Physics Division annual progress report, January 1-December 
31, 1983, 10:17480 (R;US) 
Research Programs 
Life Sciences Division annual report, 1983, 10:17082 (R;US) 
Publications of Los Alamos Research, 1983, 10:17792 (R;US) 
Scientific Personnel 
In-house training program to correct some technician 
mathematics and chemistry deficiencies at Los Alamos 
National Laboratory, 10:16654 (R;US) 
LATE RADIATION EFFECTS 
See DELAYED RADIATION EFFECTS 
LATTICE FIELD THEORY 
Chiral Symmetry 
Finite-temperature deconfinement and chiral-s' 
restoration at strong coupling, 10:17456 (J;US) 
Perturbation Theory 
Weak coupling analysis of the finite- 
Eguchi-Kawai model, 10:17471 (J;NL) 
Strong-Coupling Model 
Finite-temperature deconfinement and chiral-s 
restoration at strong coupling, 10:17456 (J;US) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LAUMONTITE 
Chemical Composition 
Compositions and parageneses of secondary minerals in the 
Onikobe geothermal system, Japan, 10:16005 (RA;US) 
Equilibrium 
Experimental investigation of yugawaralite-wairakite 
equilibrium, 10:16003 (RA;US) 


ture twisted 


Compositions and parageneses of secondary minerals in the 
Onikobe geothermal system, Japan, 10:16005 (RA;US) 
LAWRENCE LIVERMORE LABORATORY 
Geology 


Geology of the Lawrence Livermore National Laboratory site 
and adjacent areas, 10:17240 (R;US) 


Seismicity 
Geology of the Lawrence Livermore National Laboratory site 
and adjacent areas, 10:17240 (R;US) 
LEACHATES 
Electric Conductivity 
Electrical conductivity measurements of leachates for the rapid 
assessment of waste from corrosion resistance, 10:15789 
G;US) 
PH Value 
Alkaline buffering capacity of northern plains overburden 
materials. Final technical report, 10:15589 (R;US) 
Quantitative Chemical Analysis 
ing of PAH from industrial wastes with municipal waste 
leachate, 10:17025 (R;US) 
LEAD 
Antiproton Reactions 
Low energy antiproton nuclear absorption cross sections, 
10:17493 (J;US) 


Accumulation 
Heavy metal concentrations in some oyster species of the 
Caribbean coast of Columbia, 10:17176 (R;DE;In German) 


Emission 
tr Senn 
plasma emission a using sodium 
dibenzyldithiocarbamate for preconcentration, 10:16665 
GJ;US) 
Ton-Atom Collisions 
L-shell x-ray production cross sections in Nd, Gd, Ho, Yb, Au 
and Pb for 25-MeV carbon and 32-MeV oxygen ions, 
10:17331 (R;US) 
Mass Transfer 
Adaptive collocation method for simultaneous heat and mass 
diffusion with phase change, 10:16318 (J;US) 
Neon 20 Reactions 
Coplanarity of two-proton emissions in 400 MeV/nucleon Ne 
+ NaF, Pb reactions, 10:17488 (R;US) 
Pion Plus Reactions 
Partial-wave analysis of coherent 3 7 production on nuclei at 
200 GeV, 10:17412 (J;US) 


Analysis of trace metals in water by inductively coupled 
plasma emission spectrometry using sodium 
dibenzyldithiocarbamate for preconcentration, 10:16665 
G;US) 

Proton Reactions 

Stopping power measurements with 17-GeV/c protons at the 
AGS or inclusive proton spectra from nucleus 
interactions at 17 GeV/c, 10:17492 (R;US) 

Reactor Core Disruption 

Adaptive collocation method for simultaneous heat and mass 

diffusion with phase change, 10:16318 (J;US) 
Removal 

Assessment of the energy balances and economic consequences 
of the reduction and elimination of lead in gasoline, 10:15689 
(R;NL) 

Thermal Diffusion 

Adaptive collocation method for simultaneous heat and mass 
diffusion with phase change, 10:16318 (J;US) 

LEAD 195 
Energy Levels 

Decay of 

10:17519 (J;US) 
LEAD 203 
Intestinal Absorption 
Effect of vitamin D on the intestinal absorption of **Pb and 
“"Ca in chicks, 10:17224 (J;US) 
LEAD 208 TARGET 
Iron 58 Reactions 
Dynamics of fission and heavy ion reactions, 10:17527 (J;NL) 
Neutron Reactions 


19°Po/sup m/ and ™Po/sup g/, 


Test of microscopic optical model potentials for neutron elastic 
scattering at 14.6 MeV over a wide mass range, 10:17490 
G;US) 

LEAD 210 
Geochemistry 

Geochemical history of fallout plutonium in continental shelf 

sediments, 10:17054 (R;US) 
Radioecological Concentration 

Distribution of some chemical elements between dissolved and 
particulate phases in the ocean, 10:17053 (R;US) 

Pb-210 and Pu-239,240 in nearshore Gulf of Mexico sediments, 
10:17055 (R;US) 

LEAD ALLOYS 
Solvent Properties 
Thermodynamic inv: ion of dilute solutions of hydrogen 
in liquid Li-Pb alloys, 10:17743 (J;NL) 
LEAD CHLORIDES 
Phase 
of metal chloride complexes in aprotic systems, 
10:16700 (J;US) 


Chemistry of metal chloride complexes in aprotic systems, 
10:16700 (J;US) 
LEAD COMPOUNDS 


See also LEAD OXIDES 
LEAD SULFIDES 





Ecological Concentration 
Elemental composition of airborne particulates in uranium 
mining and milling operations, 10:15793 (R;US) 
LEAD OXIDES 


Anaerobic microbial transformations in subsurface 
environments: iterative laboratory-field research, 10:15595 


(R;US) 
LEAD SULFIDES 


Superconducting properties of PbMoeSs tapes prepared by 
reaction diffusion method, 10:16651 (J;CN;CH) 
LEAD-ACID BATTERIES 
Performance 
Electrical and thermal performance during charging and 
i ing a Phase 1 gel cell battery. Final report, 10:16332 
(R;US) 


Management of vacuum leak-detection processes, standards, 
and calibration, 10:16829 (R;US) 
Calibration Standards 
Management of vacuum leak-detection processes, standards, 
and calibration, 10:16829 (R;US) 
LEAKAGE 
See LEAKS 
LEAKS 
Closures 
Application of explosive tube expansion and plugging to 
feedwater heater maintenance and repair, 10:16063 (RA;US) 
LEASING 
Environmental Impact Statements 
Proposed oil and gas lease sales 94, 98 and 102. Final 
environmental impact statement, 10:17076 (R;US) 
LEAVES 
Stress 
Abscisic acid metabolism in relation to water stress and leaf 
age in Xanthium strumarium, 10:17108 (J;US) 
LEGIONELLA PNEUMOPHILA 
Cultivation Techniques 
Cocultivation of Legionella pneumophila and free-living 
amoebae, 10:17128 (J;US) 
Dynamics 


Cocultivation of Legionella pneumophila and free-living 
amoebae, 10:17128 (J;US) 
LEPIDOPTERA 


Egg production and oviposition in the tobacco budworm: 
effect of age at mating, 10:17142 (J;US) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTONS 
See also ELECTRONS 
NEUTRINOS 
Mass 
Lifting scalar-quark and -lepton masses with sideways U(1). II, 
10:17448 (J;US) 


Lifting scalar-quark and -lepton masses with sideways U(1). II, 
10:17448 (J;US) 


Interaction of cooling rate, warming rate, glycerol 
concentration, and dilution procedure on the viability of 
frozen-thawed human granulocytes, 10:17167 (J;US) 


Interaction of cooling rate, warming rate, glycerol 
concentration, and dilution procedure on the viability of 
frozen-thawed human granulocytes, 10:17167 (J;US) 

LEVEL INDICATORS 
Design 


Liquid level detector, 10:16949 (P;US) 
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LIBERIA 
Energy Consumption 
Liberian energy consumption and sectoral distribution for 
1981, 10:16396 (R;US) 
Petroleum Refineries 
Evaluation of the Liberian Petroleum Refining Company 
operations: crude oil refining vs product importation, 
10:15686 (R;US) 


Adapting non-library facilities for periodical collections at 
Brookhaven National Laboratory, 10:17796 (B;US) 
LICENSING 
Environmental Impacts 
Environmental Assessment for renewal of Special Nuclear 
Material License No. SNM-368 (Docket No. 70-371), 
10:17074 (R;US) 
LIFE STYLES 
Data Analysis 
Analysis of lifestyle effects on residential energy use, 10:16501 
(R;US) 
LIGHT 
See VISIBLE RADIATION 
LIGHT IONS 
Whenever appropriate use one of the specific terms listed under 
ION BEAMS. 
Angular Distribution 
Use of particle telescope in angular distribution measurement, 
10:16901 (RA;US) 
LIGHT SOURCES 
Institutional Factors 
Radioluminescent lighting for rural Alaskan runway lighting 
and marking, 10:15816 (R;US) 
Performance Testing 
Acceptability testing of radioluminescent lights for VFR-night 
air taxi operations, 10:15815 (R;US) 
Radioluminescence 
Acceptability testing of radioluminescent lights for VFR-night 
air taxi operations, 10:15815 (R;US) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHTING SYSTEMS 
Energy Efficiency 
Energy conservation through more-efficient lighting, 10:16452 
(J;US) 
Fluorescent Lamps 
Energy conservation through more-efficient lighting, 10:16452 
(J;US) 
LIGHTNING ARRESTERS 
Standards 
Lightning protection system; general with regard to installation 
(VDE Guide), 10:16842 (TG;GB) 
LIGNIN 
Hydrogenation 
Chemicals from lignins by hydrogenation reactions. Final 
report, 1982-1983, 10:15837 (R;US) ‘ 


Fundamental »yrolysis studies, 10:15851 (RA;US) 
LIGNITE 
Chemical Composition 
Low viscosity lignite slurries and suspensions. Final report for 
1983/1984, 10:15583 (R;US) 
Exploitation 
Low-rank coal: its present and future role in the United States, 
10:16383 (J;US) 
Particle Size 
Low viscosity lignite slurries and suspensions. Final report for 
1983/1984, 10:15583 (R;US) 
Resource Assessment 
Low-rank coal: its present and future role in the United States, 
10:16383 (J;US) 
LIMESTONE 
Density 
Laboratory testing on rock core samples from Zeeck No. 1 
(PD-7) well, Palo Duro Basin, Texas: unanalyzed data, 
10:17254 (R;US) 
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Porosity 
Laboratory testing on rock core samples from Zeeck No. 1 
(PD-7) well, Palo Duro Basin, Texas: unanalyzed data, 
10:17254 (R;US) 
Strains 
Constitutive parameters for salt and nonsalt rocks from the 
Detten, G. Friemel, and Zeeck wells in the Palo Duro Basin, 
Texas, 10:17252 (R;US) 


Constitutive parameters for salt and nonsalt rocks from the 
Detten, G. Friemel, and Zeeck wells in the Palo Duro Basin, 
Texas, 10:17252 (R;US) 

Tensile Properties 

Laboratory testing on rock core samples from Zeeck No. 1 
(PD-7) well, Palo Duro Basin, Texas: unanalyzed data, 
10:17254 (R;US) 

LIMITERS 
Materials Testing 

Performance of a copper-lithium alloy as an impurity control 

system surface material for a fusion reactor, 10:17678 (R;US) 
Performance Testing 

Divertor and scoop limiter experiments on PDX, 10:17694 
(R;US) 

Plasma Scrape-Off Layer 

Coupled plasma-neutral transport model for the scrape-off 
region, 10:17595 (R;US) 


Engineering and material aspects of impurity control systems, 
10:17700 (R;US) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 


See also FMIT LINAC 
LAMPF LINAC 
STANFORD LINEAR COLLIDER 


Beam Injection 
ATLAS positive-ion injector proposal, 10:16874 (R;US) 
Beam Monitoring 
Electron injector. IV. A remote tracer for the electron beam 
current, 10:16857 (R;EG) 
Data Base Management 
Database requirements for the Advanced Test Accelerator 
project, 10:16883 (R;US) 
Kilo Amp Beam Currents 
Database requirements for the Advanced Test Accelerator 
project, 10:16883 (R;US) 


Installation 
Field studies of liner-installation methods at landfills and 
surface impoundments. Final report, July 1979-July 1983, 
10:17026 (R;US) 
Reliability 
Liner integrity in overpressurized post-tensioned concrete 
containments, 10:16255 (RA;US) 
Waste Storage 
Feasibility of using chemical liners for landfilling electroplating 
sludges. Final report, 10:16474 (R;US) 


Metabolism 
Conversion of 1-alkyl-2-acetyl-sn-glycerols to platelet 
activating factor and related phospholipids by rabbit 
platelets, 10:17089 (J;US) 


Specificity 
Structural and chemical specificity of diradylglycerols for 
protein kinase c activation, 10:17085 (J;US) 
Structural Chemical Analysis 
Structural and chemical specificity of diradylglycerols for 
protein kinase c activation, 10:17085 (J;US) 
LIQUEFACTION 
See also COAL LIQUEFACTION 
Pyrolysis 
Status of research on liquefaction of municipal solid waste, 
10:16489 (RA;US) 
Supercritical Gas Extraction 
Status of research on liquefaction of municipal solid waste, 
10:16489 (RA;US) 


LITHIUM 
Equations of State 


LIQUEFIED NATURAL GAS 
Air Pollution 
Evaluation of 3-d hydrodynamic 8 ee models for 
prediction of LNG vapor dispersion in 
Annual report March 1983-February on 10:15708 (R;US) 
Fires 
Thermal radiation from LNG (Liquefied Natural Gas) trench 
fires. Volume 1. Main report. Final report, September 1982- 
September 1984, 10:15702 (R;US) 
Hazards 
Evaluation of 3-d hydrodynamic computer models for 
prediction of LNG vapor dispersion in the 
Annual report March 198 1983-February 1984, 10:15708 (R;US) 
Safety Standards 
Thermal radiation from LNG (Liquefied Natural Gas) trench 
fires. Volume 1. Main report. Final report, September 1982- 
September 1984, 10:15702 (R;US) 
LIQUEFIED PETROLEUM GASES 


Compressibility 
Measurement of gas-compressibility factor data for natural gas 
and synthetic gas components and their mixtures. Annual 
report, April 1983-March 1984, 10:15714 (R;US) 
LIQUEFIERS 
See CONDENSERS 
LIQUID ASPHALT 
See PETROLEUM RESIDUES 
LIQUID COLUMN CHROMATOGRAPHY 
Equipment 
Liquid chromatography in open tubes, 10:16663 (J;US) 
LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID FUELS 
See also FUEL OILS 
GASOHOL 
GASOLINE 


Production 
Pyrolysis of MSW: the current ANL/DOE program, 10:16487 
(RA;US) 
LIQUID IONIZATION CHAMBERS 
Energy Resolution 
Energy resolution of LAr and LXe ionization chambers, 
10:16905 (RA;US) 
Timing Properties 
Investigation of timing properties of LAr ionization detectors, 
10:16904 (RA;US) 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID SCINTILLATION DETECTORS 
Design 
Monopole search and neutrino astrophysics with liquid 
scintillation detectors, 10:16933 (BA;US) 
New five-segment, annular, neutron detector array, 10:16917 


aqueous 
gasification systems, 10:15844 (RA;US) 
Waste Processing 
Utilization of tar and aqueous effluents from biomass 


gasification systems, 10:15844 (RA;US) 
LAMP 


See FLUORESCENT LAMPS 
LITHIUM 


Hydrogen trapping by yttrium in low temperature lithium, 
10:17735 (J;NL) 
Corrosive Effects 
Blanket comparison and selection study. Final report. Volume 
2, 10:17676 (R;US) 
Sodium and lithium corrosion in molybdenum heat pipes, 
10:16539 (R;US) 
Equations of State 
imental equations-of-state for cesium and lithium metals 
to 20 kbar and the high-pressure behavior of the alkali 
metals, 10:16561 (J;US) 





LITHIUM 
Leaching 


Leaching 
Parametric testing of a DWPF borosilicate glass, 10:16627 


(R;US) 
Neutron Reactions 


Lithium aluminate/zirconium 

of tritium, 10:17718 (P;US) 
Pion Plus Reactions 

Pion inelastic scattering to the first three excited states of 
lithium-6. Doctor's thesis, 10:17485 (R;US) 


material useful in the production 


scattering to the first three excited states of 
lithium-6. Doctor’s thesis, 10:17485 (R;US) 
LITHIUM 7 BEAMS 
Beam Neutralization 
Neutralization of multi-MeV light negative ions by plasma 
neutralizers, 10:17716 (J;US) 
LITHIUM 8 


Hypernuciei 
Spin dependence of the AN effective interaction, 10:17434 


ee 
III intermetallic compounds. Progress report, June 15, 1984- 
February 14, 1985 (LiA]), 10:16536 (R;US) 
Erosion 
Performance of a copper-lithium alloy as an impurity control 
system surface material for a fusion reactor, 10:17678 (R;US) 


Solvent Properties 
Thermodynamic investigation of dilute solutions of hydrogen 
in liquid Li-Pb alloys, 10:17743 (J;NL) 
LITHIUM COMPOUNDS 


See also LITHIUM OXIDES 
Luminescence 

10:16634 (J;US) 
Shock Waves 

10:16634 (J;US) 
Stresses 

10:16634 (J;US) 

LITHIUM OXIDES 


Physical Properties 
Estimation of the thermophysical and mechanical properties 
and the equation of state of LizO. Revision 1, 10:16626 
(R;US) 
LITHIUM-SULFUR BATTERIES 
Electrochemistry 
Investigation of the safety-related chemistry of the 
lithium/sulfur dioxide (Li/SO:) battery. Technical report, 6 
July 1982-5 July 1983, 10:16327 (R;US) 


Safety 
Investigation of the safety-related chemistry of the 
lithium/sulfur dioxide (Li/SO:) battery. Technical report, 6 
July 1982-5 July 1983, 10:16327 (R:US) 


Chemical Analysis 
Mercury contamination of domestic ungulate game, 10:17175 
(R;DE;In German) 
LMFBR TYPE REACTORS 


See also CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 


Core Catchers 
Evaluation of molten lead mi in sodium coolant by 
diffusion for application to PAHR, 10:16181 (R;US) 
Fuel Assemblies 


[Constitutive correlations for wire-wrapped subchannel analysis 


under forced and mixed convection conditions]. Part II, 
10:16131 (R;US) 

A sodium dryout correlation for LMFBR fuel assemblies, 
10:16320 (J;US) 

Constitutive correlations for wire-wrapped analysis 
under forced and mixed convection conditions. Part 1, 
10:16130 (R;US) 
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tal studies of turbulent flows in pin bundles in the 
presence of an axial flow, with and without spacer grids, 
10:16134 (TG;GB) 
Fuel Element Clusters 
The influence of buoyancy on vertical tube bundle thermal 
density head predictions under transient conditions, 10:16321 
G;US) 


Fuel Pins 
Axial location of cladding failure during a slow transient 
overpower TREAT test, 10:16178 (R;US) 
Performance of breached LMFBR fuel pins during continued 
operation, 10:16129 (R;US) 


The influence of buoyancy on vertical tube bundle thermal 
density head predictions under transient conditions, 10:16321 
(J;US) 

Reactor Accidents 
COBRA-PI: an extension of the COBRA-3M code 
dynamically dimensioned to accept pin bundles of any size, 
10:16177 (R;US) 

The influence of buoyancy on vertical tube bundle thermal 
density head predictions under transient conditions, 10:16321 
G;US) 


Components 
The use of laser flow visualization techniques in reactor 
component thermal-hydraulic studies, 10:16132 (J;US) 
Reactor Control Systems 
Temperature actuated automatic safety rod release, 10:16165 
(P;US) 
Reactor Core 
Adaptive collocation method for simultaneous heat and mass 
diffusion with phase change, 10:16183 (R;US) 
Analysis of closed-pool boilup using the TRANSIT-HYDRO 
code, 10:16180 (R;US) 
D10 experiment: coolability of UO: debris in sodium with 
downward heat removal, 10:16297 (R;US) 
Evaluation of molten lead mixing in sodium coolant by 
diffusion for application to PAHR, 10:16181 (R;US) 
Incorporation of phenomenological uncertainties in 
probabilistic safety analysis - application to LMFBR core 
disruptive accident energetics, 10:16302 (R;US) 
Reactor Core Restraints 
A new approach to the design of Core Support Structures for 
large LMFBR plants*, 10:16317 (BA;US) 
Reactor Operation 
Performance of breached LMFBR fuel pins during continued 
operation, 10:16129 (R;US) 
RHR Systems 
Adaptive collocation method for simultaneous heat and mass 
diffusion with phase change, 10:16318 (J;US) 
Risk Assessment 
Theoretical approach of the seismic behaviour of a LMFBR 
core, 10:16210 (RA;US) 


The influence of buoyancy on vertical tube bundle thermal 
ity head predictions under transient conditions, 10:16321 


Axial location of cladding failure during a slow transient 
overpower TREAT test, 10:16178 (R;US) 
LNG 
See LIQUEFIED NATURAL GAS 
LOAD ANALYSIS 


Hourly Electric-Load Model (HELM). Volume 1. Design, 
development, and demonstration. Final report, 10:16391 
(R;US) 

LOAD CHARACTERISTICS 
See LOAD ANALYSIS 
LOAD @MYNAMIC) 
See DYNAMIC LOADS 
LOADING (REACTOR) 
See REACTOR FUELING 
LOCA 
See LOSS OF COOLANT 





LOCAL GALAXY 

See MILKY WAY 
LOCAL GROUP 

See GALAXIES 
LOFT REACTOR 

Loss of Coolant 

International Standard Problem 13 (LOFT Experiment L2-5). 
Final comparison report, 10:16299 (R;US) 


of the Electrotechnical Laboratory, Volume 48, No. 4, 
April 1984, 10:16788 (R;JP) 
LONG VALLEY 
Magma Systems 
Selection of promising sites for magma energy experiments, 
10:16008 (R;US) 
Microearthquakes 
Detailed microearthquake survey of Long Valley, California, 
known resource area, July: ber 1981. Final 
technical report, 30 September 1980-31 June 1983, 10:16002 
(R;US) 


Seismicity 
Detailed microearthquake survey of Long Valley, California, 
known geothermal resource area, July 1981. Final 
technical report, 30 September 1980-31 June 1983, 10:16002 
(R;US) 
LONGWALL MINING 
Mine 


Roadways 
Longwall mining, 10:15609 (R;AU) 
Powered Supports 


Longwall mining, 10:15609 (R;AU) 
Self tramming face shield, 10:15608 (R;AU) 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOS ALAMOS SCIENTIFIC LABORATORY 
See LASL 
LOSS OF COOLANT 
Critical Flow 
Critical flow of saturated and subcooled water at high pressure 
(PWR; BWR), 10:16237 (R;US) 
Heat Transfer 
Radiation heat transfer model for the SCDAP code, 10:16225 


(R;US) 
RELAPS assessment: semiscale small break tests S-UT-1, S- 
UT-2, S-UT-6, S-UT-7, and S-UT-8 (PWR), 10:16287 (R;US) 


Hydraulics 
New model for counter-current flow during reflood in light 
water reactors, 10:16192 (R;US) 
RELAPS assessment: semiscale small break tests S-UT-1, S- 
UT-2, S-UT-6, S-UT-7, and S-UT-8 (PWR), 10:16287 (R;US) 


New model for counter-current flow during reflood in light 
water reactors, 10:16192 (R;US) 
Hydrogen Production 
Effect of water chemistry on the rates of hydrogen generation 
from galvanized steel corrosion at post-LOCA conditions, 
10:16283 (R;US) 


Probability of pipe failure in the reactor coolant loops of 
Combustion 


ended guillotine 
10:16285 (R;US) 

Probability of pipe failure in the reactor coolant loops of 
Combustion Engineering PWR plants. Volume 1. Summary 
report, 10:16284 (R;US) 

Risk Assessment 
Probability of pipe failure in the reactor coolant loops of 
Combustion Engineering PWR Piants. Volume 3. Double- 
ended guillotine break indirectly induced by earthquakes, 
10:16285 (R;US) 
Simulation 
Effect of bundle size on deformation in LOCA 
simulation tests, 10:16319 (J;US) 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 


LUNGS 
injuries 
LOUISIANA 


Geopressured Systems 
Geopressured-geothermal development and coastal subsidence 
in Louisiana, 10:16016 (R;US) 
Ground Subsidence 
Geopressured-geothermal development and coastal subsidence 
in Louisiana, 10:16016 (R;US) 
LOW-BETA PLASMA 
Beta from 0 to 0.01. 
Trapped-Particle Instability 
Effect of equilibrium radial electric field on trapped-particle 
stability in tandem mirrors, 10:17624 (J;US) 
LOW-LEVEL RADIOACTIVE WASTES 
Anaerobic Digestion 
Dynamic simulation model for anaerobic digestion of cellulose, 
10:15761 (R;US) 
Classification 
Ranking system for mixed radioactive and hazardous waste 
sites, 10:15777 (R;US) 
Centers 


Low-level waste management program, 10:15771 (RA;US) 
Radiation Hazards 
Intruder dose pathway analysis for the onsite disposal of 
commercial radioactive waste, 10:15807 (R;US) 
Radioactive Waste Disposal 
Formerly Utilized Sites Remedial Action Program, 10:15806 
(RA;US) 
Radioactive waste management at the Savannah River Plant: a 
technical review, 10:15763 (R;US) 
Radioactive Waste Processing 
Dynamic simulation model for anaerobic digestion of cellulose, 
10:15761 (R;US) 


nderground Disposal 
Evaluation of the radioactive inventory in, and estimation of 
isotopic release from, the waste in eight trenches at the 
Sheffield low-level waste burial site, 10:15765 (R;US) 
Low-level waste management program, 10:15771 (RA;US) 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUNAR MATERIALS 
Glass 
Mechanical properties of lunar materials under anhydrous, 
hard vacuum conditions: applications of lunar glass 
structural components, 10:17265 (R;US) 
Production 
Hydrogen recovery from extraterrestrial materials using 
microwave energy, 10:17267 (R;US) 
Microwave Heating 
Microwave processing of lunar materials: potential 
applications, 10:16785 (R;US) 
Mining 
In-situ rock melting applied to lunar base construction and for 
exploration drilling and coring on the moon, 10:17268 
(R;US) 
Resource 


Development 
Analysis of alternate hydrogen sources for lunar manufacture, 
10:17269 (R;US) 

Tensile Properties 

Mechanical properties of lunar materials under anhydrous, 
hard vacuum conditions: applications of lunar glass 
structural components, 10:17265 (R;US) 

LUNG CLEARANCE 


Pathways 

Translocation of particles from lung lobes or the peritoneal 
cavity to regional lymph nodes in beagle dogs, 10:17209 
G;US) 

LUNGS 
Anatomy 

Lung structure as revealed by microdissection: 

morphology of human lung, 10:17129 (J;US) 


Injuries 
Potentiation of butylated hydroxytoluene-induced acute lung 
damage by oxygen: cell kinetics and collagen, 10:17217 
G;US) 





LUNGS 
Morphology 


Morphology 

Lung structure as revealed by microdissection: positional 

morphology of human lung, 10:17129 (J;US) 
Pathological Changes . 

Long-term reactivity of lung and mediastinal lymph nodes 
following intratracheal instillation of sandy loam soil or 
Mount St. Helens volcanic ash, 10:17207 (J;US) 

LUTETIUM 174 
Energy Levels ‘ 
Nuclear data sheets for A = 174, 10:17517 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 174, 10:17517 (J;US) 
LUTETIUM ALLOYS 


Localization and electron-interaction effects in metallic glasses, 
10:16559 (J;US) 
LUXEMBOURG 
Natural Gas 
Continental natural gas market. Facts and prospects, 10:15706 
(RA;NO) 
LWR TYPE REACTORS 
See WATER COOLED REACTORS 


Long-term reactivity of lung and mediastinal lymph nodes 
following intratracheal instillation of sandy loam soil or 
Mount St. Helens volcanic ash, 10:17207 (J;US) 

LYMPHOCYTES 
Adhesion 

Phosphomannosyl receptors may participate in the adhesive 
interaction between lymphocytes and high endothelial 
venules, 10:17137 (J;US) 

Biological Adaptation 

Adaptive response of human lymphocytes to low 

concentrations of radioactive thymidine, 10:17160 (J;US) 
Low Dose Irradiation 

Adaptive response of human lymphocytes to low 

concentrations of radioactive thymidine, 10:17160 (J;US) 
Lysis 

Absence of an ultrasound effect on in vitro lymphocyte sister 

chromatid exchange, 10:17233 (J;US) 
Sister Chromatid Exchanges 

Absence of an ultrasound effect on in vitro lymphocyte sister 

chromatid exchange, 10:17233 (J;US) 
LYMPHOID CELLS 
See LYMPHOCYTES 


MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACERALS 
Emission Spectra 
Laser induced coal fluorescence. Ninth quarterly technical 
progress report, October 1-December 31, 1984 (Alginite), 
10:15578 (R;US) 
Fluorescence 
Laser induced coal fluorescence. Ninth quarterly technical 
progress report, October 1-December 31, 1984 (Alginite), 
10:15578 (R;US) 
MAGELLANIC CLOUDS 
Star Clusters 
Ages of extragalactic intermediate-age star clusters, 10:17279 
(R;US) 
MAGMA SYSTEMS 
Site Selection 
Selection of promising sites for magma energy experiments, 
10:16008 (R;US) 
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MAGNESIUM 24 
Alpha Decay 
Selective alpha particle decay of *C + ™C resonances to 
excited 2°Ne rotational bands observed in the 1*C(?C, a) 
2°Ne reaction, 10:17497 (J;US) 
MAGNESIUM COMPLEXES 
Electronic Structure 
Electronic structure of metallouroporphyrins and their 7-7 
dimers, 10:16719 (J;US) 
MAGNESIUM FLUORIDES 
Radiation Effects 
Nuclear-radiation-induced absorption in optical materials, 
10:16625 (R;US) 
MAGNESIUM IONS 
Electron-Ion Collisions 
Electron collisions with positive ions. Progress report, April 1, 
1984-March 31, 1985, 10:17337 (R;US) 
MAGNESIUM OXIDES 


Grain boundary and surface diffusion in oxide systems. Final 
report, September 1, 1978-November 30, 1984, 10:16592 
(R;US) 

Catalytic Effects 

Promotion effects on the synthesis of higher alcohols. Tenth 

quarterly report, October-December 1984, 10:15866 (R;US) 
Hydrogen Ions 

EPR detection of the substitutional Hsup2- ion in magnesium 

oxide, 10:16645 (J;US) 


Crystal surface symmetry from zone-axis patterns in reflection 
high-energy-electron diffraction, 10:16599 (J;US) 
MAGNET COILS 
Oscillations 
Transient voltage oscillations in coils, 10:17688 (R;US) 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC ENERGY STORAGE 
Superconducting Coils 
Superconducting magnetic energy storage for asynchronous 
electrical systems, 10:16078 (P;US) 
MAGNETIC FIELD CONFIGURATIONS 
For pinch configurations, use the narrower terms of PINCH 
EFFECT. 
Evolution of twisted magnetic fields, 10:17298 (R;US) 
Hamiltonians 
Magnetic field line Hamiltonian, 10:17693 (R;US) 
MAGNETIC MATERIALS 
See also ANTIFERROMAGNETIC MATERIALS 
Bibliographies 
Metrology for electromagnetic technology: a bibliography of 
NBS (National Bureau of Standards) publications, 10:16887 
(R;US) 
Neutron Diffraction 
Neutron scattering in condensed-matter physics, 10:17540 
(J;US) 
MAGNETIC MIRROR CONFIGURATIONS 
Plasma Macroinstabilities 
Stability of high energy particle plasmas to MHD-like modes, 
10:17588 (R;US) 
MAGNETIC MIRRORS 
Including systems with minimum-B configuration. 
See also MFTF DEVICES 
TANDEM MIRRORS 
Electric Potential 
Barium ion beam probe for magnetic field, diamagnetism, and 
space potential measurement in plasmas, 10:17647 (J;US) 
Magnetic Field Reversal 
Anomalous losses from relativistic electron rings in decreasing 
toroidal fields, 10:16870 (J;US) 
Magnetic Fields 
Barium ion beam probe for magnetic field, diamagnetism, and 
space potential measurement in plasmas, 10:17647 (J;US) 
Plasma Diagnostics 
Diagnostics for large mirror fusion energy machines, 10:17664 
(BA;GB) 





1878 / ERA-10/9 


MAGNETIC MONOPOLES 
Cosmic Ray Detection 
Searching for magnetic monopoles using large area ionization 
detectors, 10:17451 (R;US) 
Cosmic Ray Flux 
Flux limit on cosmic-ray magnetic monopoles from a large 
area induction detector, 10:17301 (J;US) 
Detection 
Monopole search and neutrino astrophysics with liquid 
scintillation detectors, 10:16933 (BA;US) 
Grand Unified Theory 
The Caltech prototype scintillator monopole detector, 10:16931 
(BA;US) 


Spectra 
On the feasibility of infrared phosphors in super-slow particle 
searches, 10:16932 (BA;US) 
Liquid Scintillation Detectors 
Monopole search and neutrino astrophysics with liquid 
scintillation detectors, 10:16933 (BA;US) 
Luminescent Chambers 
On the feasibility of infrared phosphors in super-slow particle 
searches, 10:16932 (BA;US) 
Scintillation Counters 
The Caltech prototype scintillator monopole detector, 10:16931 


See MAGNETIC SUSCEPTIBILITY 
MAGNETIC SPECTROMETERS 


[Investigation into the photoproduction of charmed particles). 
Appendix A through G, 10:16876 (R;US) 

In-beam tests of an air-core superconducting-solenoid particle 
spectrometer, 10:16910 (RA;US) 

P 

In-beam tests of an air-core superconducting-solenoid particle 
spectrometer, 10:16910 (RA;US) 

Kinematical correction capability of JAERI magnetic 
spectrograph ENMA, 10:16908 (RA;US) 


Kinematical correction capability of JAERI magnetic 
spectrograph ENMA, 10:16908 (RA;US) 
MAGNETIC SUSCEPTIBILITY 
Ising Model 
High-temperature series expansion of par delta‘chi/par delta 
H‘ for a general continuous-spin Ising model, 10:17546 
(R;US) 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS 
Fluid Flow 
Viscous, resistive magnetohydrodynamic stability computed by 
spectral techniques, 10:17397 (J;US) 
MAGNETOPAUSE 
Fields 
Reconnection of magnetic fields, 10:17317 (R;US) 
MAGNETOSPHERE 
See also MAGNETOTAIL 


Substorms in the magnetosphere, 10:17320 (R;US) 
Solar Wind 
Collisionless shock waves in the solar terrestrial environment, 
10:17321 (R;US) 
Connection between the magnetosphere and ionosphere, 
10:17319 (R;US) 
Coupling of the solar wind to the magnetosphere, 10:17318 
(R;US) 
Impact of flares on the solar terrestrial environment, 10:17275 
(R;US) 
Solar Terrestrial Physics: Present and Future, 10:17270 (R;US) 
Transport Theory 
Assessment of plasma transport and convection at high 
latitudes, 10:17322 (R;US) 
MAGNETOTAIL 


Electron Density 
Evolution of the earth’s distant magnetotail: ISEE 3 electron 
plasma results, 10:17328 (J;US) 


MANURES 
Anaerobic Digestion 


Electron Temperature 
Evolution of the earth’s distant magnetotail: ISEE 3 electron 
plasma results, 10:17328 (J;US) 
Magnetic Field Configurations 
Microstructure of etic reconnection in earth's 
magnetotail, 10:17327 (J;US) 
Magnetic Fields 
Reconnection of magnetic fields, 10:17317 (R;US) 
MAHOGANY TREES 
See TREES 
MAIZE 
Acid Hydrolysis 
High-temperature acid hydrolysis of cellulose for alcohol fuel 
production, 10:15859 (RA;US) 
Fermentation 
Dallas County, Iowa, alcohol plant history, 10:15860 (R;US) 
Demonstrable farm scale ethanol plant, 10:15862 (R;US) 
Energy integrated farm, including a solar methane digestor and 
alcohol plant. Final progress report, 10:15861 (R;US) 
Gene Recombination 
Recombination between components of a mutable gene system 
in maize, 10:17104 (J;US) 
Genetics 
R-strippled maize as a transposable element system, 10:17105 
(;US) 
MALIC ACID 
Metabolism 
Influence of applied NaCl on Crassulacean acid metabolism 
and ionic levels in a cactus, Cereus validus, 10:17191 (J;US) 
MALIGNANCIES 
See NEOPLASMS 
MAMMARY GLANDS 
Carcinomas 
Tumor-induced granulopoiesis unrelated to colony-stimulating 
factor, 10:17131 (J;US) 
MAN 
All of mankind, of any age or of either sex. 
Environmental Exposure Pathway 
Intruder dose pathway analysis for the onsite disposal of 
commercial radioactive waste, 10:15807 (R;US) 
MANGANESE 
Chemical Bonds 
Presence in photosystem II core complexes of a 34-kilodalton 
polypeptide required for water photolysis, 10:17086 (J;US) 
Ecological Concentration 
Quality of water and time-of-travel in Bakers Creek near 
Clinton, Mississippi, 10:16998 (R;US) 
Emission Spectroscopy 
Determination of trace elements in urine using inductively 
coupled plasma spectroscopy with a poly(dithiocarbamate) 
chelating resin, 10:16672 (J;GB) 
Pollution Sources 
Analysis of aqueous sediments, 10:17052 (J;US) 
MANGANESE COMPLEXES 
Chemical Reactions 
Fast kinetic studies of dioxygen-derived species and their metal 
complexes (Reactivities with ascorbate, Trolox (6-hydroxy- 
2,5,7,8-tetramethylchroman-2-carboxylic acid) and 
NADH/NADPR), 10:16680 (R;US) 
MANGANESE COMPOUNDS 
See also MANGANESE OXIDES 
Ecological Concentration 
Elemental composition of airborne particulates in uranium 
mining and milling operations, 10:15793 (R;US) 
MANGANESE OXIDES 
Leaching 
Anaerobic microbial transformations in subsurface 
environments: iterative laboratory-field research, 10:15595 
(R;US) 
MANUFACTURED BUILDINGS 
See PREFABRICATED BUILDINGS 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANURES 
Anaerobic Digestion 
Current Awareness Bulletin, Number 3, 1979, 10:15836 (R;IE) 





MANURES 
Anaerobic Digestion 


Poultry waste digest: from the laboratory to the farm, 10:15857 
(BA;GB) 


Dimensions 
Is the dimension of chaotic attractors invariant under 
coordinate changes?, 10:17771 (J;US) 


Catalyzed i 
10:17698 (R;US) 
Direct Energy Converters 
Tritium considerations in the MARS direct 
convertor, 10:17728 (J;NL) 
Thermonuclear Fuels 
Catalyzed deuterium fueled tandem mirror reactor assessment, 
10:17698 (R;US) 
MARYLAND 
Fossil-Fuel Power Plants 
impact studies of the Faulkner ash site, 10:16081 
(R;US) 


Coal-ash management in Maryland. Final report, 10:15593 
(R;US) 
Research Programs 
Potential effects of acid deposition in Maryland, 10:16990 
(R;US) 
Residential 
Weatherization Assistance 
report, 10:16432 (R;US) 
MASS RADIUS (NUCLEAR) 
See NUCLEAR RADII 
MASS SPECTROMETERS 
Design 


Executive summary 


ORNL-MIT recoil mass separator, 10:16914 (RA;US) 
Performance of the Rochester recoil mass spectrometer, 
10:16909 (RA;US) 


ORNL-MIT recoil mass separator, 10:16914 (RA;US) 
Performance of the Rochester recoil mass spectrometer, 
10:16909 (RA;US) 
MASS SPECTROSCOPY 
Data Acquisition 
Microcomputer-based data acquisition and control system for a 
jon mass ‘/ion scattering 


secondary i 
spectrometer, 10:16659 (R;US) 
MASS TRANSFER 


Methods 
Techniques of mass-transfer measurement in electrochemical 
reactors, 10:16334 (J;US) 
SYSTEMS 


Technology assessment of productive conservation in urban 
transportation, 10:16464 (R;US) 
Fuel Substitution 


Alternative fuels for buses: current assessment and future 
perspectives. Final report, 10:16516 (R;US) 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY ALC 
See ALCATOR DEVICE 
MASSLESS PARTICLES 
See also NEUTRINOS 
PHOTONS 


Charge Density 
Charges of massless particles, 10:17460 (J;US) 
Helicity 


Charges of massless particles, 10:17460 (J;US) 
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S : ‘ ‘ 
for the US, 10:16354 (J;ZZ) 
MATERIALS (ANTIFERROMAGNETIC) 
See ANTIFERROMAGNETIC MATERIALS 
MATERIALS (BUILDING) 


Automated source wells for instrument calibration, 10:17545 
(J;GB) 
TERIALS (LUNAR) 
See LUNAR MATERIALS 
MATERIALS (MAGNETIC) 
See MAGNETIC MATERIALS 
MATERIALS (POROUS) 
See POROUS MATERIALS 
MATERIALS (REINFORCED) 


10:16624 (R;US) 
Summary of recent investigations of the mechanical 
of polycrystalline solids. Final report, 10:16532 (R;US) 


Estimation of the hazard function from randomly censored 
data by the kernel method, 10:17566 (RA;US) 
Shock Waves 
Measurement of material to Mbar pressures using 
time-resolved shock wave ak 10:16546 (R;US) 
MATERIALS WORKING 
Covers metal and non-metal working. 
— of recent investigations of the mechanical 
of pol solids. Final report, 10:16532 (R;US) 
MATHEMATICAL MODELS 


See also HARMONIC OSCILLATOR MODELS 
PARTICLE MODELS 
STATISTICAL MODELS 


Markov Process 
Sensitivity of the stationary distribution vector for an ergodic 
Markov chain, 10:17759 (R;US) 
Performance Testing 
Comparison of observed and predicted normalized air 
concentrations for particles released from a height of 111 
meters, 10:17007 (BA;US) 
Validation 
guidelines. Final report, 10:16053 (R;US) 
MATRICES 


Algorithmic derivation of the Jordan canonical form, 10:17783 
(J;US) 
Numerical 


the singular value decomposition of a product of 
two matrices, 10:17760 (R;US) 
MATRIX: a program that shows how row and column 
orderings affect matrix fill-in, 10:17766 (R;US) 
INSTRUMENTS 


Use of a more specific term is recommended. 
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Organization, 10:17750 (R;US) 
Meetings 
3. Colloquium measurement techniques for thermal facilities, 
Dresden, 13-14 April 1983. Synopses, 10:16073 (R;DD;In 
German) 


Photoelectric Cells 
System for maintaining the alignment of mandrels in filament 
winding 


operations, 10:16076 (P;US) 


Mutagenesis 

Mutagen formation in a model beef boiling system. II. Effects 
of proteolysis and ison of soluble fractions from 
several protein sources, 10:17196 (J;US) 

Mutagen formation in a model beef boiling system. I. 
Conditions with a soluble beef-derived fraction, 10:17197 
(J;US) 

MECHANICAL EFFECTS 
See MECHANICAL PROPERTIES 
MECHANICAL PROPERTIES 
See also CREEP 
PLASTICITY 

Summary of recent investigations of the mechanical 

of polycrystalline solids. Final report, 10:16532 (R;US) 


Evaluation of overseas coking coals and their significance for 
marketing Australian coals, 10:15581 (R;AU) 
Improved evaluation of Australian coking coals and blast 
furnace cokes, 10:15582 (R;AU) 
MECHANICAL STRUCTURES 
See also SUPPORTS 
Eddy Currents 
Coupling of mechanical d and induced currents in a 
cantilever beam, 10:17696 (R;US) 
Reinforced Concrete 
Method of seismic fragility for complicated systems, 10:16199 
(RA;US) 
Modelling of nonlinear behaviour of reinforced concrete 
structures under strong earthquakes, 10:16209 (RA;US) 
Seismic Effects 
GEMINI: a computer program for two and three dimensional 
linear static, and seismic structural analysis, CDC 7600 
version, 10:16772 (R;US) 
Method of seismic fragility for complicated systems, 10:16199 
(RA;US) 
Modelling of nonlinear behaviour of reinforced concrete 
structures under strong earthquakes, 10:16209 (RA;US) 
Seismic Category I Structures Program, 10:16236 (R;US) 
Seismic reliability of non-linear structural systems, 10:16217 
(RA;US) 
MEDICAL SURVEILLANCE 
Information Systems 
Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 7b. Guidance for the development of 
an occupational health surveillance system, 10:15654 (R;US) 
MEGAKARYOCYTES 
See BONE MARROW CELLS 
MELANOCYTES 
See ANIMAL CELLS 
MELTDOWN 
Containment Systems 
MARCH-HECTR analysis of selected accidents in an ice- 
condenser containment (PWR), 10:16291 (R;US) 
Heat Transfer 
CORMLT code for the analysis of core accidents. 
Computer code manual (PWR), 10:16229 (R;US) 


core accidents. 


Hydraulics 
CORMLT code for the analysis of 
Computer code manual (PWR), 10:16229 (R;US) 
MEMBRANE TRANSPORT 
Inhibition 
Energetics of proline transport in corn mitochondria, 10:17189 
G;US) 
Reactions of corn root tissue to calcium, 10:17138 (J;US) 


MEMBRANES 
See also CELL MEMBRANES 


Depolarization 
Temporal sequence and spatial distribution of early events of 
fertilization in single sea urchin eggs, 10:17134 (J;US) 
Structural Chemical 
Cross-linking of bacteriorhodopsin using specific carboxyl 
modifications and proteolytic cleavage, 10:17088 (J;US) 


Supported liquid membranes using Accurel fibres. Progress 
report No. 1, 10:16475 (R;GB) 
MERCURY 
Ecological Concentration 
Quality of water and time-of-travel in Bakers Creek near 
Clinton, Mississippi, 10:16998 (R;US) 
Emission Spectroscopy 


coupled plasma spectroscopy 
chelating resin, 10:16672 (J;GB) 
Selection of atomic emission lines for tunable atomic lines 
molecular spectrometry of benzene, 10:16667 (J;US) 
Tissue Distribution 
Mercury contamination of domestic ungulate game, 10:17175 
(R;DE;In German) 
MERCURY 182 
Energy Levels 
Competing nuclear structures in '**"**Hg, 10:17515 (R;US) 
MERCURY 184 
Energy Levels 
Competing nuclear structures in ******Hg, 10:17515 (R;US) 
MERCURY 186 
Energy Levels 
Competing nuclear structures in **"*Hg, 10:17515 (R;US) 
MERCURY 188 
Energy Levels 
Competing nuclear structures in '**"**Hg, 10:17515 (R;US) 
MERCURY 196 
Energy conservation through more-efficient lighting, 10:16452 


i adaptive mesh technique derived from the moving 
finite element method, 10:17770 (J;US) 
MESON SPECTROSCOPY 
Large acceptance spectrometer for #* mesons, 10:16911 


Quantum Modifying the 
formalism of the relativistic ‘string, 10:17314 (R;US) 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
METABOLITES 


Bioassay 
Pulmonary metabolism of dibenz[a,jjacridine, 10:17170 (R;US) 
METAGALAXY 
See UNIVERSE 
METAL BUILDINGS 
See PREFABRICATED BUILDINGS 
METAL-INSULATOR-SEMICONDUCTOR SOLAR CELLS 
See MIS SOLAR CELLS 
METALLIC GLASSES 
Cold Working 
Formation and growth of amorphous phases by solid-state 
reaction in elemental composites prepared by cold working, 
10:16565 (J;US) 


Localization and electron-interaction effects in metallic glasses, 
10:16559 (J;US) 


Synthesis 
Formation and growth of amorphous phases by solid-state 
composites 


reaction in elemental prepared by cold working, 
a G;US) 





Adsorption ‘ f 
Mobility and retention of heavy metals in sandy soils, 10:17028 
G;US) 
Cavitation 


Creep cavitation under interfacial segregation, 10:16576 (J;US) 
Charpy Test 
Instrumented impact testing machine with reduced specimen 
oscillation effects, 10:16826 (R;FI) 
Corrosion 
Aspects of sparsely studied gas phase chemistry of import to 
the energy technologies (Corrosive effects of gases), 
10:16589 (J;US) 


Creep cavitation under interfacial segregation, 10:16576 (J;US) 
Crystal Field 
Trends in the electric quadrupole fields at dilute impurity sites 
in transition-metal-transition-metal alloys, 10:16566 (J;US) 
Deformation 
Summary of recent investigations of the mechanical p: 
of polycrystalline solids. Final report, 10:16532 (R;US) 
Grain Boundaries 
A computer simulation study of (001) and (111) tilt boundaries: 
The multiplicity of structures, 10:16580 (J;US) 


Impurities 
Trends in the electric quadrupole fields at dilute impurity sites 
in transition-metal-transition-metal alloys, 10:16566 (J;US) 


Leaching 
Mobility and retention of heavy metals in sandy soils, 10:17028 
G;US) 
Root 
Acid rain, heavy metals and uptake of pollutants by plants, 
10:17172 (R;DE;In German) 


for the US, 10:16354 (J;ZZ) 
Sorptive Properties 
Gases on metal surfaces: adsorption and phase transition. 
aan report No. 1, May 1, 1984-April 30, 1985, 10:16535 
;US) 


Acid rain, heavy metals and uptake of pollutants by plants, 
10:17172 (R;DE;In German) 
METHANATION 


Catalysts 
Development of coal-conversion catalysts. Annual report, 
January-December 1983, 10:15564 (R;US) 
FTIR studies of hydrocarbon synthesis on Pd/ZSM5S catalysts. 
Quarterly progress report, 10:15551 (R;US) 
structure 


Surface and mechanisms of gasification catalyst 
deactivation. Final report, 10:15560 (R;US) 
METHANE 
Adsorption 
Low pressure storage of methane on interlayered clays for 
potential vehicular (Comparison with activated 
carbon), 10:16515 (R;US) 
Combustion Products 
Mechanisms and reaction dynamics related to methane 
combustion. Final report, April 1982-June 1984, 10:15716 
(R;US) 
Enhanced Recovery 
Enhanced recovery of in-situ methane by carbon-dioxide 
injection: an experimental feasibility study, 10:15709 (R;US) 


Effect of gravity on halogenated hydrocarbon flame retardant 
Senitoons 10:16761 (R;US) 
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Gas Chromatography 

Gas-solid chromatography of methane-helium mixtures: 
moment analysis of breakthrough curves, 10:16676 (J;US) 

Gas Flow 

Methane emissions from US coal mines in 1980. Information 
circular/1984, 10:15598 (R;US) 

Measuring Methods 

Correlation of information and compilation of NSW coal seam 
methane characteristics (Measurement of seam methane 
content and chemical composition from drill cores), 10:15610 
(R;AU) 

Prediction, prevention and/or control of outbursts (Methods 
for measuring methane content of coal seams, including ones 
with a borehole from surface to the seam), 10:15612 (R;AU) 

Oxidation 

Mechanisms and controlling characteristics of the oxidation of 
methane. Progress report, 10:16710 (R;US) 

Photoacoustic Spectroscopy 

High-energy overtone 
methanes, 10:17354 (J;US) 

Production 

Chemicals from lignins by hydrogenation reactions. Final 
report, 1982-1983, 10:15837 (R;US) 

Conversion of forest residues to a methane-rich gas in a high 
throughput gasifier, 10:15839 (RA;US) 

Current Awareness Bulletin, Number 3, 1979, 10:15836 (R;IE) 

Methanation of synthesis gas in a cooled reactor, 10:15575 
(TG;GB) 

Poultry waste digest: from the laboratory to the farm, 10:15857 
(BA;GB) 

Two-phase methane fermentation of municipal-industrial 
sludge, 10:15832 (R;US) 


py of some deuterated 


Technical and economic analysis of coalbed methane recovery 
in the Piceance Basin, 10:15614 (J;US) 
Vibrational States 
High-energy overtone spectroscopy of some deuterated 
methanes, 10:17354 (J;US) 
Yields 
Development of water-slurry gasification systems for high- 
moisture biomass, 10:15855 (R;US) 
METHANE HYDRATES 
See GAS HYDRATES 
METHANOGENIC BACTERIA 
Physiology 
Characterization and purification of carbon monoxide 
dehydrogenase from Methanosarcina barkeri, 10:17124 
G;US) 
METHANOL 


Infrared studies of the adsorption of synthesis gas on zirconium 
dioxide, 10:15856 (J;US) 
Methanol adsorption on Pt(111), 10:16523 (R;US) 
Chemical Reaction Yield 
Mechanisms and controlling characteristics of the oxidation of 
methane. Progress report, 10:16710 (R;US) 
Chemical Reactions 
Methanol production method and system, 10:15868 (P;US) 
Ion-Molecule Collisions 
Low energy crossed beam study of the proton transfer 
reactions of Hs0* with CHsOH and C.HsOH, 10:17347 
G;US) 


Current Awareness Bulletin, Number 3, 1979, 10:15836 (R;IE) 

Flash pyrolysis of biomass with reactive and non-reactive 
gases, 10:15849 (RA;US) 

Technical and economic assessment of emerging biomass 
thermochemical conversion technologies, 10:15853 (RA;US) 

Synthesis 

Methanol adsorption on Pt(111), 10:16523 (R;US) 

Methanol catalyst preparation. Final report, 10:15867 (R;US) 

Promotion effects on the synthesis of higher alcohols. Tenth 
quarterly report, October-December 1984, 10:15866 (R;US) 

METHYL ALCOHOL 
See METHANOL 
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Properties 
Factors affecting the durability of Ca-complexed 
methylmethacrylate copolymer films containing CaO-SiO:- 
H2O macromolecules, 10:16615 (J;US) 
METHYL VIOLOGEN 
See BIPYRIDINES 


See TOLUENE 
IOLANTHRENE 
Biological Effects 
Aryl hydrocarbon hydroxlyase induction by 
benzo[aJanthracene: regulatory gene localized to the distal 
portion of mouse chromosome 17 (Mus musculus molossinus, 
M.m. castaneus), 10:17190 (J;US) 


Enhancement of lung tumor formation in mice by dietary 
butylated hydroxytoluene: dose-time relationships and cell 
kinetics, 10:17201 (J;US) 


Quantum Monte Carlo calculation of the singlet—triplet 
splitting in methylene, 10:17352 (J;US) 
FUEL 


METROPOLITAN AREAS 
See URBAN AREAS 
MEXICO 
Radiation Accidents 

Contaminated Mexican steel incident, 10:17034 (R;US) 
MFTF DEVICES 

Prior to October 1977, MX DEVICES was used to index this 

concept. 


Cryopumping hydrogen isotope mixtures in MFTF-B with and 
without argon adsorbent, 10:17708 (R;US) 
Neutral Beam Sources 
Example of energy straggling in an ion accelerator, 10:17712 
(J;US) 


Programs 
Mirror fusion quarterly report, January-March 1984, 10:17703 
(R;US) 
MHD EQUILIBRIUM 
Computer Codes 
Comparison of MHD stability results obtained with the BETA 
3D and HERA 2D codes, 10:17396 (J;US) 
MHD GENERATOR CDIF 
Coal-fired Component Development and Integration Facility at 
Butte, Montana. 
Testing 
Status of magnetohydrodynamic testing at the U.S. 
Department of Energy’s Component Development and 
Integration Facility, 10:16410 (BA;SU) 
MHD GENERATORS 


See also COAL-FIRED MHD GENERATORS 
OPEN-CYCLE MHD GENERATORS 


Air Heaters 
MHD air heater technology. Final technical progress report, 
November 26, 1979-January 30, 1984, 10:16408 (R;US) 


Study of coal based technologies as part of the national energy 
strategy support services. Final report. Volume 2, Part 2, 
10:15574 (R;US) 

MICE 
Genetic Engineering 

Aryl hydrocarbon hydroxlyase induction by 
benzofaJanthracene: regulatory gene localized to the distal 
portion of mouse chromosome 17 (Mus musculus molossinus, 
M.m. castaneus), 10:17190 (J;US) 


Potentiation of friend viral leukemogenesis by 9,10-dimethyl- 
1,2-benzanthracene in two strains of mice (41619), 10:17212 
G;US) 

MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 


MICHIGAN 
Energy Extension Service 
Energy Extension Service pilot program: Evaluation report 
after two years. Volume II. State reports, 10:16500 (R;US) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROBIAL PROCESSES 
See ANAEROBIC DIGESTION 
MICROCOMPUTERS 
See MICROPROCESSORS 
MICROEMULSION FLOODING 
Simulation 


Computerized 

CHEM2D: a two-dimensional, three-phase, nine-component 
chemical flood simulator. Volume III. CHEM2D appendices 
and phase behavior calculation program, 10:15666 (R;US) 

CHEM2D: a two-dimensional, three-phase, nine-component 
chemical flood simulator. Volume II. CHEM2D program 
user’s manual, 10:15665 (R;US) 

CHEM2D: a two-dimensional, three-phase, nine-component 
chemical flood simulator. Volume I. CHEM2D technical 
description and FORTRAN code, 10:15664 (R;US) 

MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 


See also BACTERIA 
CYANOBACTERIA 


Environmental Effects 
Anaerobic microbial transformations in subsurface 
environments: iterative laboratory-field research, 10:15595 
(R;US) 
MICROPROCESSORS 
Control Systems 
Memory intensive functional architecture for distributed 
computer control systems, 10:17785 (BA;US) 
Memory Devices 
Memory intensive functional architecture for distributed 
computer control systems, 10:17785 (BA;US) 
Physical Radiation Effects 
Radiation resistant software for microprocessors, 10:16890 
(RA;US) 
MICROWAVE EQUIPMENT 


See also HETERODYNE RECEIVERS 
SQUID DEVICES 


140-GHz pulsed Fourier transform microwave spectrometer, 
10:16945 (J;US) 


140-GHz pulsed Fourier transform microwave spectrometer, 
10:16945 (J;US) 
MICROWAVE RADIATION 
Transients 
Signal processing techniques for the analysis of transient 
electromagnetic data, 10:16838 (R;US) 
MIDAS COMPUTER 
Parallel Processing 
Adapting scientific programs to the MIDAS multiprocessor 
system, 10:17778 (BA;US) 
The operation and utilization of the MIDAS multiprocessor 
architecture, 10:17777 (BA;US) 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILKY WAY 
Galaxy Nuclei 
Positrons from supernova and the of the Galactic Center 
positron annihilation radiation, 10:17311 (J;US) 
Gamma Radiation 
Positrons from supernova and the origin of the Galactic Center 
positron annihilation radiation, 10:17311 (J;US) 
MILL TAILINGS 


Measurements of uranium mill tailings consolidation 
characteristics, 10:15767 (R;US) 
Settlement of uranium mill tailings piles: a comparison of 
analysis techniques, 10:15766 (R;US) 
Conductivity 


Measurements of uranium mill 


‘ lidati 
characteristics, 10:15767 (R;US) 





Leaching 


Leaching 
Effects of column dimensions on uranium mill tailings leach 
curves, 10:15800 (R;US) 
Remedial Action 
DOE's remedial action assurance program, 10:15809 (J;US) 
Role of the inclusion survey contractor in the Uranium Mill 
Tailings Remedial Action Program, 10:15803 (R;US) 
The Technical Measurements Center role in the DOE remedial 
action program, 10:15810 (J;US) 
Uranium mill tailings program, 10:15805 (RA;US) 
Stabilization 


Measurements of uranium mill tai consolidation 
characteristics, 10:15767 (R;US) 
Treatment scheme for controlling the of radium 


migration 
from a tailings impoundment, 10:15799 (R;US) 
MILLING MACHINES 


Energy 
analysis of size reduction processes for solid materials, 
10:15627 (RA;DD;In German) 
MILLSTONE-2 REACTOR 
Waterford, Connecticut, USA 
Steam Generators 
Evaluation of Millstone-2 steam generator chemical 
decontamination , 10:16117 (R;US) 
MILLSTONE-3 REACTOR 
Waterford, Connecticut, USA 
Containment Systems 
Effects of hydrogen burns and flooded reactor cavity on public 
risk, 10:16269 (RA;US) 


Hydrogen 
Effects of hydrogen burns and flooded reactor cavity on public 
risk, 10:16269 (RA;US) 
Risk Assessment 
Effects of hydrogen burns and flooded reactor cavity on public 
risk, 10:16269 (RA;US) 
MINE ROADWAYS 
Construction 
New mining methods: single entry, 10:15611 (R;AU) 
Strata Control 
Review of techniques for monitoring and modelling roadway 
stability and roof support systems, 10:15607 (R;AU) 
Stress Analysis 
Longwall mining, 10:15609 (R;AU) 
Supports 


Review of techniques for monitoring and modelling roadway 
stability and roof support systems, 10:15607 (R;AU) 
Self tramming face shield, 10:15608 (R;AU) 
MINE-MOUTH GENERATING PLANTS 


funding, a financing technique for new mining projects, 
10:16352 (R;DE;In German) 
Investment 
Project funding, a financing technique for new mining projects, 
10:16352 (R;DE;In German) 


See also FELDSPARS 
ZEOLITES 


Catalytic Effects 
Novel analytical 
report, 10:15577 (R;US) 


to coal beneficiation. Annual 


for the US, 10:16354 (J;ZZ) 
MINES 
See also COAL MINES 
Financing 
Project funding, a financing technique for new mining projects, 
10:16352 (R;DE;In German) 
Investment 
Project funding, a financing technique for new mining projects, 
10:16352 (R;DE;In German) 
MINNESOTA 


Agroforestry in Minnesota: a status report, 10:15938 (BA;US) 
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Coal Gasification Plants 
Worker exposure potential at coal conversion facilities, 
10:15651 (R;US) 
Forestry 
Agroforestry in Minnesota: a status report, 10:15938 (BA;US) 
MIRROR ADVANCED REACTOR STUDY 
See MARS REACTOR 
MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS 
See also LASER MIRRORS 
Damage 
Pulsed x-ray induced damage to metal and multilayer mirrors, 
10:16940 (R;US) 
Radiation Effects 
Pulsed x-ray induced damage to metal and multilayer mirrors, 
10:16940 (R;US) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MIS SOLAR CELLS 
Semiconductor Junctions 
MIS inversion layer solar cells with dielectric SiN, 10:15920 
(R;DE;In German) 
MISGURNUS 
See FISHES 
MISSISSIPPI 
Rivers 
Quality of water and time-of-travel in Bakers Creek near 
Clinton, Mississippi (Bakers Creek), 10:16998 (R;US) 
Socio-Economic Factors 
Socioeconomic data base report for Mississippi, 10:15757 
(R;US) 
MISSOURI 
Carpooling 
Analysis of carpooling in Missouri and an evaluation of 
Missouri's carpool services, 10:16463 (R;US) 
MIXTURES 


See also BINARY MIXTURES 
SLURRIES 
SOLUTIONS 


Carcinogenesis 
Carcinogenesis, metabolism and DNA-binding studies of 
complex organic mixtures, 10:17178 (R;US) 
Gas Chromatography 
Gas-solid chromatography of methane-helium mixtures: 
moment analysis of breakthrough curves, 10:16676 (J;US) 


Problems in conducting hazard assessments for complex 
mixtures with emphasis on biological screening systems, 
10:17169 (R;US) 

MOBILE HOMES 
Air Pollution 
Formaldehyde levels in mobile homes, 10:16970 (R;US) 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (PARTICLE) 
See PARTICLE MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (STATISTICAL) 
See STATISTICAL MODELS 
MODELS (STRUCTURAL) 
See STRUCTURAL MODELS 
MODES (OSCILLATION) 
See OSCILLATION MODES 
MOISTURE 
Measuring Methods 
On line analysis of coal for calorific value, moisture content 
and ash content, 10:15579 (R;AU) 
MOLDS 
See FUNGI 
MOLECULAR BEAMS 
Uses 

Low Earth orbit molecular beam space simulation facility, 

10:17342 (R;US) 





163S / ERA-10/9 


MOLECULAR BIOLOGY 
Research 


Programs 
Research in progress: FY 1985. Summaries of projects 
sponsored by the Office of Health and Environmental 
Research, 10:16981 (R;US) 
MOLECULAR CRYSTALS 
Energy Transfer 
Molecular dynamics studies of energy transfer processes in 
crystal systems. Annual summary report, 10:17547 (R;US) 
Equations of Motion 
Molecular dynamics studies of energy transfer processes in 
crystal systems. Annual summary report, 10:17547 (R;US) 
MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULE COLLISIONS 


See also ATOM-MOLECULE COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
ION-MOLECULE COLLISIONS 
MOLECULE-MOLECULE COLLISIONS 
PHOTON-MOLECULE COLLISIONS 


Infrared Spectra 
Discrete free-free and free-bound spectra from classical 
trajectories, 10:17375 (J;NL) 
MOLECULE-MOLECULE COLLISIONS 
Dissociation 
Energy sudden dissociative collisions: Structure and 
applications of factorization relations, 10:17353 (J;US) 
Transfer 


Energy sudden dissociative collisions: Structure and 
applications of factorization relations, 10:17353 (J;US) 
Theory 


Renormalized kinetic theory of dilute molecular gases: 
Chattering, 10:17559 (J;US) 
MOLECULES 


Eigenfrequency 
Calculation of molecular Eigen-frequencies, 10:17344 (R;US) 
Oscillator Strengths 
Local-plasma approximation to the oscillator-strength 
spectrum: how good is it and why?, 10:17383 (J;GB) 
MOLTEN CARBONATE FUEL CELLS 
Prior to June 1980 this information was indexed with the 
descriptors HIGH-TEMPERATURE FUEL CELLS + 
MOLTEN SALTS + CARBONATES. 


Bibliographies 
Study of coal based technologies as part of the national energy 
strategy support services. Final report. Volume 2, Part 2, 
10:15574 (R;US) 
Coal Gasification 
Electricity production from coal through molten-carbonate 
fuel cells, 10:16413 (R;US) 
Commercialization 
Study of coal based technologies as part of the national energy 
strategy support services. Final report. Volume 2, Part 2, 
10:15574 (R;US) 


Fuel cell electrode and method of preparation, 10:16420 (P;US) 
Poisoning 
Effects of HaS on molten carbonate fuel cells. Literature 
survey of water-gas shift reaction, 10:16415 (R;US) 
Technology Assessment 
Study of coal based technologies as part of the National 
Energy Strategy support services. Final report. Volume 1, 
10:15637 (R;US) 
Thermal Efficiency 
Study of coal based technologies as part of the national energy 
strategy support services. Final report. Volume 2, Part 2, 
10:15574 (R;US) 
MOLTEN SALT COAL GASIFICATION PROCESS 
Chemical Reaction Kinetics 
Molten salt catalysis. Selective bond cleavage reactions for 
some a,omega-diphenylalkanes in SbCls melts, 10:15572 
(J;US) 
MOLTEN SALT PROCESS (ATOMIC INTERNATIONAL 
See MOLTEN SALT COAL GASIFICATION PROCESS 


MOLYBDENUM SULFIDES 
Specific Heat 


MOLYBDENUM 
Catalytic Effects 
Catalysts for biomass gasification, 10:15854 (R;US) 
Corrosion 

Sodium and lithium corrosion in molybdenum heat pipes, 

10:16539 (R;US) 
Electron Mobility 

Electrotransport and diffusivity of molybdenum, rhenium, 

tungsten, and zirconium in beta-thorium, 10:16572 (J;US) 
Emission Spectroscopy 

Analysis of trace metals in water by inductively coupled 
plasma emission spectrometry vsing sodium 
dibenzyldithiocarbamate for preconcentration, 10:16665 
G;US) 

Determination of trace elements in urine using inductively 
coupled plasma spectroscopy with a poly(dithiocarbamate) 
chelating resin, 10:16672 (J;GB) 

Oxidation 

Oxidation characteristics of molybdenum-zirconium oxide 

cermets, 10:16595 (R;US) 
Precipitation 

Analysis of trace metals in water by inductively coupled 
plasma emission spectrometry using sodium 
dibenzyldithiocarbamate for preconcentration, 10:16665 
(J;US) 

Superconductivity 
Electronic transport in Mo/Ni superlattice, 10:16525 (R;US) 
Toxicity 
Oil shale environmental research and coordination. Final 
report, 1976-1983, 10:15741 (R;US) 
MOLYBDENUM ALLOYS 
See also MOLYBDENUM BASE ALLOYS 
Fatigue 

Hydrogen-enhanced fatigue crack growth in Ti-6242S, 

10:17737 (J;NL) 
Hydrogen Embrittlement 

Hydrogen-enhanced fatigue crack growth in Ti-6242S, 

10:17737 (J;NL) 
Physical Radiation Effects 
Failure experience in refractory alloy-clad fuel pins applicable 
to space nuclear power, 10:16137 (R;US) 
Solidification 
Rapid solidification of candidate ferritic steels, 10:16531 (R;US) 
MOLYBDENUM BASE ALLOYS 
Critical Field 

Effect of neutron irradiation on the upper critical magnetic 

field of superconducting MosOs, 10:16563 (J;US) 
Physical Radiation Effects 

Effect of neutron irradiation on the upper critical magnetic 

field of superconducting MosOs, 10:16563 (J;US) 
Superconductivity 

Effect of neutron irradiation on the upper critical magnetic 

field of superconducting MosOs, 10:16563 (J;US) 
Transition Temperature 

Effect of neutron irradiation on the upper critical magnetic 

field of superconducting MosOs, 10:16563 (J;US) 
MOLYBDENUM COMPLEXES 
Chemical Preparation 

Catalytic production of metal carbonyls from metal oxides, 

10:16693 (P;US) 
MOLYBDENUM OXIDES 
Catalytic Effects 

Catalytic production of metal carbonyls from metal oxides, 

10:16693 (P;US) 
MOLYBDENUM SULFIDES 
Crystal-Phase Transformations 

Interplay among superconductivity, charge density waves, and 

magnetism in EuMo¢Se, 10:16649 (J;US) 
Electric Conductivity 

Interplay among superconductivity, charge density waves, and 

magnetism in EuMo¢Ss, 10:16649 (J;US) 
Specific Heat 

Interplay among superconductivity, charge density waves, and 

magnetism in EuMoeSs, 10:16649 (J;US) 





Superconductivity 
Interplay among superconductivity, charge density waves, and 
magnetism in EuMoeSe, 10:16649 (J;US) 
Superconducting properties of PbMoeSs tapes prepared by 
reaction diffusion method, 10:16651 (J;CN;CH) 
MONITORS 


See also BEAM MONITORS 
RADIATION MONITORS 


Computer Graphics 
Interactive color-graphics interface for energy-monitoring and 
-control systems. Final report, October 1979-September 
1983, 10:16421 (R;US) 


Manuals 
ter chamber instrumentation system reference 
manual, 10:15804 (R;US) 

MONITORS (BEAM) 

See BEAM MONITORS 
MONITORS (RADIATION) 

See RADIATION MONITORS 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONOCARBOXYLIC ACIDS 


See also BENZOIC ACID 
FORMIC ACID 


Isotherms 
Studies of molecular adsorbates at interfaces by optical second- 
harmonic generation, 10:16730 (J;CH) 


Chemisorption 
Studies of molecular adsorbates at interfaces by optical second- 
harmonic generation, 10:16730 (J;CH) 


Excitation 
Studies of molecular adsorbates at interfaces by optical second- 
harmonic generation, 10:16730 (J;CH) 
MONOCLONAL ANTIBODIES 
Chemical Bonds 
Monoclonal antibodies to three separate domains on 124 
kilodalton phytochrome from Avena, 10:17087 (J;US) 


Monoclonal antibodies to three separate domains on 124 
kilodalton phytochrome from Avena, 10:17087 (J;US) 
MONOMERS 
Energy-Level Transitions 
Vibrational frequency shifts in hydrogen-bonded systems: the 
hydrogen fluoride dimer and trimer, 10:16698 (J;US) 
MONTANA 
Oil Fields 
Micellar/Polymer flood shows success in Bell Creek Field, 
10:15671 (J;US) 
Wood Wastes 
Site-specific assessment of wood residue utilization 
opportunities: the Libby, Montana area, 10:15872 (RA;US) 
MONTE CARLO METHOD 
Algorithms 


New multispin coding algorithm for Monte Carlo simulation of 
the Ising model, 10:17561 (J;US) 
MOON 


Surface exploration geophysics applied to the moon, 10:17266 
(RUS) 
Resource Development 
Surface exploration geophysics applied to the moon, 10:17266 
(R;US) 
Volcanism 
Closer look at lunar volcanism, 10:17264 (R;US) 


Compositions and parageneses of secondary minerals in the 
Onikobe geothermal system, Japan, 10:16005 (RA;US) 


Compositions and parageneses of secondary minerals in the 
Onikobe geothermal system, Japan, 10:16005 (RA;US) 
MORTALITY 
Radiation Effects 
ition and effects of *Kr in pregnant rats, 10:17155 
(J;GB) 
MULTICHARGED IONS 
Ions with charge 3 and above. Coordinate the above descriptor 


with a descriptor for the specific ion. 
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Electron-Ion Collisions 
Distorted-wave calculations of dielectronic recombination 
cross sections in the Li isoelectronic sequence, 10:17358 
G;US) 
Ton-Atom Collisions 
Semiempirical studies of atomic structure. Progress report, 1 
July 1983-1 June 1984, 10:17334 (R;US) 
MULTIPLE PRODUCTION 
Hydrodynamic Model 
Is local equilibrium a useful concept in hadronic interactions, 
10:17427 (R;US) 
MULTIPLEXERS 
Radiation Effects 
Total dose characterization of five commercial analog 
multiplexers. Final report, November 1981-November 1983, 
10:16939 (R;US) 
MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MULTIWIRE IONIZATION CHAMBERS 
Design 
Sectorized ionization chamber M.E. Omega detection system, 
10:16896 (RA;US) 
Performance 
Sectorized ionization chamber M.E. Omega detection system, 
10:16896 (RA;US) 
MULTIWIRE PROPORTIONAL CHAMBERS 
See also DRIFT CHAMBERS 
Design 
High efficiency heavy ion identification system using large- 
area, low pressure, MWPCs, 10:16895 (RA;US) 
Performance 
High efficiency heavy ion identification system using large- 
area, low pressure, MWPCs, 10:16895 (RA;US) 
Performance of the E715 transition radiation detector, 10:16920 
(R;US) 
MUNICIPAL WASTES 
Acid Hydrolysis 
Municipal solid waste as an energy resource: problems and 
promise, 10:15831 (RA;US) 
Anaerobic Digestion 
Current Awareness Bulletin, Number 3, 1979, 10:15836 (R;IE) 
Municipal solid waste as an energy resource: problems and 
promise, 10:15831 (RA;US) 
Two-phase methane fermentation of municipal-industrial 
sludge, 10:15832 (R;US) 
Calorific Value 
Determining the calorific value of municipal solid waste: 
experimental results from a 2.5-kilogram-capacity flow 
calorimeter, 10:16485 (RA;US) 
Combustion 
Air-emissions measurement of MSW combustion, 10:16976 
(RA;US) 
Chlorinated dibenzo-p-dioxins and furans in incineration of 
municipal solid waste, 10:16977 (RA;US) 
Hazardous-waste aspects of MSW combustion, 10:16975 
(RA;US) 
Municipal solid waste as an energy resource: problems and 
promise, 10:15831 (RA;US) 
Enzymatic Hydrolysis 
Municipal solid waste as an energy resource: problems and 
promise, 10:15831 (RA;US) 
Fermentation 
Municipal solid waste as an energy resource: problems and 
promise, 10:15831 (RA;US) 
Gasification 
Evaluation of downdraft gasification for MSW convers ion, 
10:16490 (RA;US) 
Gasification of MSW in fluidized- and entrained-bed systems, 
10:16491 (RA;US) 
Municipal solid waste as an energy resource: problems and 
promise, 10:15831 (RA;US) 
Ground Disposal 
Evaluation of processed municipal wastes in landfill cells, 
10:16498 (R;US) 
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Status of research on liquefaction of municipal solid waste, 
10:16489 (RA;US) 
Materials Recovery 
Cofiring of coal and refuse-derived fuel at the Ames municipal 
electric utility, 10:16495 (RA;US) 
Municipal solid waste as an energy resource: problems and 
promise, 10:15831 (RA;US) 


Mechanisms of pyrolysis of municipal solid waste, 10:16488 
(RA;US) 

Municipal solid waste as an energy resource: problems and 
promise, 10:15831 (RA;US) 

Pyrolysis of MSW: the current ANL/DOE program, 10:16487 


RDF cofiring in utility boilers, 10:16493 (RA;US) 
Start-up and operating problems and solutions at the Lakeland 
MSW plant, 10:16049 (RA;US) 
Waste Processing 
Evaluation of processed municipal wastes in landfill cells, 
10:16498 (R;US) 
Waste Processing Plants 
ASME's role in developing standards for measurement of 
dioxin emissions, 10:16974 (RA;US) 
Waterwall Incinerators 
Mass-burn technologies - technical considerations, 10:16483 
(RA;US) 
Mass-fired rotary combustor: an innovative combustion system, 
10:16486 (RA;US) 
Operating a waterwall combustor: problems, approaches, and 
solutions (City of Hampton, VA), 10:16484 (RA;US) 
MUON NEUTRINOS 
Neutrino Oscillation 
New limit on the oscillation between nu/sub p/ and nu/sub e/, 
10:17399 (R;US) 


Chemical Analysis 
Mercury contamination of domestic ungulate game, 10:17175 
(R;DE;In German) 

MUSCULAR TISSUE 

See MUSCLES 
MUSEUMS 

See EDUCATIONAL FACILITIES 
MUSTARD 

See BRASSICA 
MUTAGEN SCREENING 

Evaluation 

Evaluation of an exposure system using cells grown on 
collagen gels for detecting highly volatile mutagens in the 
CHO/HGPRT mutation assay, 10:17218 (J;US) 

Induction of micronuclei as a measure of genotoxicity: a report 
of the US Environmental Protection Agency gene-tox 
program, 10:17221 (J;NL) 

MUTAGENESIS 
Research Programs 

Research in progress: FY 1985. Summaries of projects 
sponsored by the Office of Health and Environmental 
Research, 10:16981 (R;US) 

MUTAGENS 
See also EMS 
Metabolic Activation 

Mutagen formation in a model beef boiling system. II. Effects 
of proteolysis and comparison of soluble fractions from 
several protein sources, 10:17196 (J;US) 

Mutagen formation in a model beef boiling system. I. 
Conditions with a soluble beef-derived fraction, 10:17197 
(;US) 

MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 


Genotoxicity of alpha particles in human embryonic skin 
fibroblasts, 10:17151 (J;US) 
Radiation-induced mutagenicity and lethality in Ames tester 
strains of Salmonella, 10:17152 (J;US) 
MWPC 
See MULTIWIRE PROPORTIONAL CHAMBERS 


MX DEVICES 
See MFTF DEVICES 
MYCORRHIZAS 


Interspecific plant association effects on vesicular-arbuscular 
mycorrhiza occurrence in Atriplex confertifolia, 10:17021 
(J;GB) 


NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPAP 
Research Programs 
Economic analysis: the National Acid Precipitation Assessment 
Program, 10:16351 (R;US) 
NAPHTHALENE 
Conformational Changes 
Structure and conformation of dihydro aromatic compounds. 3. 
Cis- and trans-disubstituted 1,4-dihydrobenzenes, 1,4- 
dihydronaphthalenes, and 9,10-dihydroanthracenes, 10:16721 
(J;US) 
Molecular Structure 
Structure and conformation of dihydro aromatic compounds. 3. 
Cis- and trans-disubstituted 1,4-dihydrobenzenes, 1,4- 
dihydronaphthalenes, and 9,10-dihydroanthracenes, 10:16721 
(J;US) 


Mechanistic aspects of 1,4-dicyanonaphthalene-sensitized 
phototransformation of aryl glycopyranosides, 10:16747 
(J;US) 

NAP’ 

See CYCLOALKANES 
NATIONAL ACCELERATOR LABORATORY 

See FERMILAB ACCELERATOR 
NATIONAL ACID PRECIPITATION ASSESSMENT PR 

See NAPAP 
NATIONAL BUREAU OF STANDARDS 

See US NBS 
NATIONAL DEFENSE 

Technology Utilization 
III. Active defense technology, 10:16963 (J;US) 

NATIONAL ENERGY PLAN 

Secretary's statement, 10:16380 (RA;US) 

NATIONAL INSTITUTE FOR PETROLEUM AND ENER 
See NIPER 
NATIONAL SECURITY 
Defense, 10:16363 (RA;US) 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 


Low pressure storage of methane on interlayered clays for 
potential vehicular applications (Comparison with activated 
carbon), 10:16515 (R;US) 


Measurement of gas-compressibility factor data for natural gas 
and synthetic gas components and their mixtures. Annual 
report, April 1983-March 1984, 10:15714 (R;US) 


Consumption 
Florida Energy Data: 1970-1983, 10:16382 (R;US) 
Enhanced Recovery 
Technical potential of methods for methane extraction from 
geopressured-geothermal fluids at high temperature and 
pressure, 10:15710 (J;US) 
Fuel Consumption 
Natural Gas Monthly, December 1984, 10:15707 (R;US) 
Market 
Continental natural gas market. Facts and prospects, 10:15706 
(RA;NO) 
Criteria for gas project feasibility supply and demand in 
Europe, 10:15704 (RA;NO) 





UK market for natural gas, 10:15705 (RA;NO) 


Marketing : 
Transportation of North Sea gas to Continental/U.K. markets, 
10:15711 (RA;NO) 
Research 


Reserves and future prospects for natural gas in Western 
Europe, 10:15699 (RA;NO) 
Meetings 
Natural Gas, 10:15698 (R;NO) 
National Energy Plan 
Secretary's statement, 10:16380 (RA;US) 


Pipelines ; . 
Selective bibliography on the reclamation of rights-of-way for 


natural gas transmission pipelines. Final topical report, 
January 1983-June 1984, 10:15712 (R;US) 


Florida Energy Data: 1970-1983, 10:16382 (R;US) 

Natural Gas Monthly, December 1984, 10:15707 (R;US) 
Production 

Florida Fnergy Data: 1970-1983, 10:16382 (R;US) 

Natural Gas Monthly, December 1984, 10:15707 (R;US) 
Research Programs 

Fossil energy, 10:16381 (RA;US) 
Reserves 

Reserves and future prospects for natural gas in Western 

Europe, 10:15699 (RA;NO) 


Resource Development 
Natural Gas, 10:15698 (R;NO) 
Supply and Demand 
Criteria for gas project feasibility supply and demand in 
Europe, 10:15704 (RA;NO) 
Natural Gas, 10:15698 (R;NO) 
UK market for natural gas, 10:15705 (RA;NO) 


Systems 
Natural Gas, 10:15698 (R;NO) 
Transportation of North Sea gas to Continental/U.K. markets, 
10:15711 (RA;NO) 
Underground Storage 
Natural Gas Monthly, December 1984, 10:15707 (R;US) 
NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS 
Diagenesis 


Facies relationships and reservoir potential of the Ohio Creek 
interval across the Piceance Creek basin, northwestern 
Colorado, 10:15700 (R;US) 

Exploitation 

Natural gas energy system for rural communities in developing 

countries, 10:15703 (R;US) 
Leases 

Proposed mid-Atlantic OCS oil and gas lease sale. III. 

Geology report, 10:15687 (R;US) 


Proposed oil and gas lease sales 94, 98 and 102. Final 
environmental impact statement, 10:17076 (R;US) 
Proposed St. George Basin, Sale 89. Draft environmental 
impact statement, 10:15690 (R;US) 
Resource Assessment 
Computer program directory for petroleum assessment of 
wilderness lands in the western United States, 10:15659 
(R;US) 
Well Logging 


Facies relationships and reservoir potential of the Ohio Creek 
interval across the Piceance Creek basin, northwestern 
Colorado, 10:15700 (R;US) 

NATURAL GAS INDUSTRY 
Financial Data 

Performance profiles of major energy producers, 1983. Volume 
2. Statistical tables, 10:15683 (R;US) 

Performance profiles of major energy producers, 1983. Volume 
1. Analysis of trends, 10:15682 (R;US) 

Profiles of foreign direct investment in US energy, 1983, 
10:15684 (R;US) 

Investment 

Profiles of foreign direct investment in US energy, 1983, 

10:15684 (R;US) 
NATURAL LIGHTING 
See DAYLIGHTING 
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NAVIER-STOKES EQUATION 
See NAVIER-STOKES EQUATIONS 
NAVIER-STOKES EQUATIONS 
Analytical Solution 
Determination of the solutions of the Navier-Stokes equations 
by a set of nodal values, 10:17394 (J;US) 
NEGATIVE IONS 
See ANIONS 
NEGATONS 
See ELECTRONS 
NEGATRONS 
See ELECTRONS 
NEODYMIUM 
Ton-Atom Collisions 
L-shell x-ray production cross sections in Nd, Gd, Ho, Yb, Au 
and Pb for 25-MeV carbon and 32-MeV oxygen ions, 
10:17331 (R;US) 
NEODYMIUM COMPOUNDS 
See also NEODYMIUM SILICIDES 
Fluorides 
Trapping of optical excitation by two types of acceptors in 
La/sub 0.72/Pr/sub 0.25/Nd/sub 0.03/Fs, 10:16652 (J;US) 
NEODYMIUM LASERS 
Laser Materials 
Fluorescence line narrowing in neodymium laser glasses, 
10:16812 (J;US) 
NEODYMIUM SILICIDES 
Magnetism 
Magnetic properties of RERusSie and RERh2Sie compounds 
by neutron diffraction, 10:16622 (RA;AT) 
NEON 
Dissociation 
Excited vibrational states near dissociation in weakly bound 
triatomic systems, 10:17379 (J;NL) 
Hadronic Atoms 
Antiprotonic atomic energy levels via the (anti p,p) reaction, 
19:17496 (J;NL) 
Pion Reactions 
Particle multiplicities and multiplicity correlations observed in 
a and rho collisions with He and Ne nuclei, 10:17419 (J;US) 
Proton Reactions 
Particle multiplicities and multiplicity correlations observed in 
a and rho collisions with He and Ne nuclei, 10:17419 (J;US) 
Vibrational States 
Excited vibrational states near dissociation in weakly bound 
triatomic systems, 10:17379 (J;NL) 
NEON 20 REACTIONS 
Heavy Ion Reactions 
Coplanarity of two-proton emissions in 400 MeV/nucleon Ne 
+ NaF, Pb reactions, 10:17488 (R;US) 
NEON IONS 
Isoelectronic Atoms 
Electric-dipole, quadrupole, and magnetic-dipole 
susceptibilities and shielding factors for closed-shell ions of 
the He, Ne, Ar, Ni (Cu+), Kr, Pb, and Xe isoelectronic 
sequences, 10:17380 (J;US) 
Magnetic Susceptibility 
Electric-dipole, quadrupole, and magnetic-dipole 
susceptibilities and shielding factors for closed-shell ions of 
the He, Ne, Ar, Ni (Cu+), Kr, Pb, and Xe isoelectronic 
sequences, 10:17380 (J;US) 
Polarizability 
Electric-dipole, quadrupole, and magnetic-dipole 
susceptibilities and shielding factors for closed-shell ions of 
the He, Ne, Ar, Ni (Cu+), Kr, Pb, and Xe isoelectronic 
sequences, 10:17380 (J;US) 
NEOPLASMS 
See also CARCINOMAS 


Brain tumors at a nuclear facility, 10:17154 (J;US) 

Descriptive epidemiology and geographic variation of 
childhood brain cancer in the US, 10:17130 (R;US) 

Statistical analyses of cancer incidence patterns in the Denver 
Metropolitan Area in relation to the Rocky Flats Plant, 
10:17145 (R;US) 
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Descriptive epidemiology and geographic variation of 
childhood brain cancer in the US, 10:17130 (R;US) 


Radiobiology 
Biophysical models in radiation oncology, 10:17119 (B;US) 
ion 
High-let radiation carcinogenesis, 10:17161 (J;US) 
Statistical analyses of cancer incidence patterns in the Denver 
Metropolitan Area in relation to the Rocky Flats Plant, 
10:17145 (R;US) 


NEPTUNIUM 
Sorptive Properties 
Nevada Nuclear Waste Storage Investigation. Quarterly report, 
October 1-December 31, 1983, 10:15768 (R;US) 
NEPTUNIUM PHOSPHATES 
Chemical 


Preparation 
Synthesis and characterization of crystalline phosphates of 
thorium, uranium and neptunium, 10:16757 (J;CH) 
Stability 
Synthesis and characterization of phosphates of 
thorium, uranium and neptunium, 10:16757 (J;CH) 


NETHERLANDS 
Air Pollution Abatement 
Optimum strategies for the abatement of acid rain caused by 
sulfur dioxide and nitrogen oxides emissions, based on 
SELPE calculations, 10:16986 (R;NL;In Dutch) 
Chemical Industry 
Energy aspects of the Dutch chemical industry, 10:16395 
(R;NL;In Dutch) 
Energy Conservation 
Energy trends and policy impacts in seven countries, 10:16370 
(R;SE) 
Natural Gas 
Continental natural gas market. Facts and prospects, 10:15706 
(RA;NO) 
its 


Natural Gas, 10:15698 (R;NO) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRAL ATOM BEAM INJECTION 
Ion Sources 
Quasi-steady-state multimegawatt ion source for neutral beam 
injection, 10:17713 (J;US) 
NEUTRAL BEAM SOURCES 


Example of energy straggling in an ion accelerator, 10:17712 
G;US) 


Spectra 
Example of energy straggling in an ion accelerator, 10:17712 
(J;US) 


Neutral beam injector oxygen impurity measurements and 
concentration reduction via gettering processes. Revision 1, 
10:17706 (R;US) 

Ion Beams 

Example of energy straggling in an ion accelerator, 10:17712 

(J;US) 


See MUON NEUTRINOS 
NEUTRINO OSCILLATION 
Neutrino mass, double beta decay and neutrino oscillations, 
10:17398 (R;US) 
New limit on the oscillation between nu/sub p/ and nu/sub e/, 
10:17399 (R;US) 
NEUTRINO-DEUTERON INTERACTIONS 
Charged-Current Interactions 
Two- and three-pion production by v/sub p/d reactions near 
threshold: The implications for nucleon-decay experiments, 
10:17414 (J;US) 
NEUTRINO-ELECTRON INTERACTIONS 
See also ANTINEUTRINO-ELECTRON INTERACTIONS 
Neutral-Current 
Measurement of the ratio of cross sections for neutrino and 
antineutrino scattering from electrons, 10:17409 (J;US) 
NEUTRINOS 


See also ELECTRON NEUTRINOS 
MUON NEUTRINOS 


NEUTRON REACTIONS 
Optical Models 


SOLAR NEUTRINOS 
TAU NEUTRINOS 


Mass 
Measurements of neutrino mass, 10:17402 (R;US) 
Neutrino mass, double beta decay and neutrino oscillations, 
10:17398 (R;US) 
Pair Production 
New interactions and neutrino counting, 10:17401 (R;US) 
NEUTRON ACTIVATION ANALYSIS 
See NEUTRON REACTIONS 
NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON DETECTORS 
i assays for fissile material in crated nuclear energy 
wastes, 10:15813 (R;US) 
Design 
Neutron ball: new generation of spin spectrometer, 10:16897 
(RA;US) 
New five-segment, annular, neutron detector array, 10:16892 
(RA;US) 
Performance of a large area neutron multiplicity detector for 
studying neutron deficient isotopes, 10:16902 (RA;US) 
Liquid Scintillation Detectors 
New five-segment, annular, neutron detector array, 10:16917 
(R;US) 


Neutron ball: new generation of spin spectrometer, 10:16897 
(RA;US) 
Performance of a large area neutron m detector for 
studying neutron deficient isotopes, 10:16902 (RA;US) 
NEUTRON DIFFRACTION 
Neutron scattering from a quantum oscillator subject to noise, 
10:17539 (J;US) 
Computer Codes 
NXDC-neutron and x-ray diffraction code for crystal 
structures calculations, 10:17535 (R;EG) 
Reviews 
Neutron scattering in condensed-matter physics, 10:17540 
(J;US) 
NEUTRON DOSIMETRY 
Absolute neutron dosimetry: Effects of ionization chamber 
wall thickness, 10:17544 (J;US) 
Dielectric Track Detectors 
A method to improve the evaluation of a combination track 
etch dosemeter/spectrometer, 10:16934 (J;GB) 
Dose Equivalents 
A method to improve the evaluation of a combination track 
etch dosemeter/spectrometer, 10:16934 (J;GB) 
Dosemeters 
DOE personnel neutron dosimetry evaluation and upgrade 
program, 10:16925 (R;US) 


Neutron carcinogenesis, 10:17153 (J;US) 
NEUTRON FLUENCE 
Measuring Methods 
Fast neutron fluence spectra and integral reaction rates 
determined with nuclear research emulsions, 10:16935 (J;GB) 
NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON MONITORS 
Standards 
Calibrated glass standards for fission-track use (supplement to 
NBS SP 260-49). Final report, 10:16924 (R;US) 
NEUTRON REACTIONS 
See also FAST FISSION 
Compound-Nucleus Reactions 
Optical model for low-energy neutrons on “Ni, 10:17502 
GUS) 
Elastic Scattering 
Optical model for low-energy neutrons on “Ni, 10:17502 
G;US) 
Knock-Out Reactions 
Measurement of the ?”Al(n,2n) **Al reaction cross section for 
fusion reactor applications, 10:17498 (J;NL) 
Optical Models 
Optical model for low-energy neutrons on “Ni, 10:17502 
(J;US) 





NEUTRON REACTIONS 
Total Cross Sections 


Total Cross Sections 
187Qs + n resonance parameters in the interval 27-500 eV 
neutron energies, 10:17518 (BA;BE) 
NEUTRON SOURCES 
Excludes reactors even when used as neutron sources. 
Preliminary investigation of the **Cf-source-driven noise 
analysis method of subcriticality measurement in LWR fuel 
storage and initial loading applications, 10:16095 (R;US) 
Pulses 
Neutron scattering with spallation sources, 10:17541 (J;US) 
NEUTRON SPECTRA 
Measuring Methods 
Fast neutron fluence spectra and integral reaction rates 
determined with nuclear research emulsions, 10:16935 (J;GB) 
NEUTRON SPECTROMETERS 
Design 
National Bureau of Standards small-angle neutron-scattering 
spectrometer. Final report, 10:16923 (R;US) 
Dose Equivalents 
A method to improve the evaluation of a combination track 
etch dosemeter/spectrometer, 10:16934 (J;GB) 
NEUTRON SPECTROSCOPY 
Dielectric Track Detectors 
ing the neutron energy spectrum of laser fusion targets 
with CR-39, 10:16937 G;GB) 
NEUTRON STARS 
Resonance 
Resonant absorption, hot electrons, and cosmic gamma-ray 
bursts, 10:17306 (J;US) 
Stellar Flares 
Resonant hot electrons, and cosmic gamma-ray 
bursts, 10:17306 (J;US) 
NEUTRON TRANSPORT 
Discrete Ordinate Method 
Discrete-ordinates finite-element method for atmospheric 
radiative transfer and remote sensing, 10:16972 (J;US) 
Finite Element Method 
Discrete-ordinates finite-element method for atmospheric 
radiative transfer and remote sensing, 10:16972 (J;US) 
NEUTRON-DEFICIENT ISOTOPES 
Beta Decay 
From Q-value measurements to mass and structure of proton- 
rich nuclei in the tin region, 10:17506 (R;US) 
Nuclear Properties 
Recent 
10:17482 (R;US) 
Structure 


its in the study of nuclei far from stability, 


Recent developments in the study of nuclei far from stability, 
10:17482 (R;US) 
NEUTRON-RICH ISOTOPES 
Nuclear Properties 
Recent developments in the study of nuclei far from stability, 
10:17482 (R;US) 
Structure 


Recent 
10:17482 (R;US) 
NEUTRONS 
See also FISSION NEUTRONS 
Image Converters 
Inorganic fluorescent screen properties important for MeV 
radiation imagery, 10:17538 (R;US) 
NEVADA 
Volcanoes 
Stratographic relations and source areas of ash-flow sheets of 
the Black Mountain and Stonewall Mountain volcanic 
centers, Nevada, 10:17249 (J;US) 
NEVADA TEST SITE 


its in the study of nuclei far from stability, 


Drillbacks: Nevada Test Site, fiscal year 1984, 10:16846 (R;US) 
t hole drilling, Nevada Test Site, fiscal year 1984, 
10:16847 (R;US) 


Monitoring 
Nevada Test Site Area 25, Radiological Survey and Cleanup 
Project, 1974-1983 (a revised final report). Revision 1, 
10:16223 (R;US) 
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NEW MEXICO 
Baca Geothermal Field 
Isotope geochemistry of Sulphur Springs, an acid-sulfate 
system in Valles Caldera, New Mexico, 10:16014 (BA;NZ) 
Energy Extension Service 
Energy Extension Service pilot program: Evaluation report 
after two years. Volume II. State reports, 10:16500 (R;US) 
NEW YORK 
Biomass Plantations 
Energy integrated dairy systems, 10:15858 (BA;GB) 
Farms 
Energy integrated dairy systems, 10:15858 (BA;GB) 
NEW YORK BIGHT 
Mathematical Models 
Externally forced barotropic circulation model for the New 
York Bight, 10:17045 (J;GB) 
NEWTON MECHANICS 
See CLASSICAL MECHANICS 
NICKEL 
Absorption Spectroscopy 
X-ray absorption spectroscopy of nickel in the hydrogenase 
from Desulfovibrio gigas, 10:16661 (J;US) 
Catalytic Effects 
Catalysts for biomass gasification, 10:15854 (R;US) 
Chemicals from lignins by hydrogenation reactions. Final 
report, 1982-1983, 10:15837 (R;US) 
Development of water-slurry gasification systems for high- 
moisture biomass, 10:15855 (R;US) 
Mechanism of the catalytic gasification of coal char: a critical 
review, 10:15571 (J;US) 
Emission Spectroscopy 
Analysis of trace metals in water by inductively coupled 
plasma emission spectrometry using sodium 
dibenzyldithiocarbamate for preconcentration, 10:16665 
(J;US) 
Heat Treatments 
Influence of phosphorus content and heat treatment on the 
machinability of electroless nickel deposits, 10:16548 (R;US) 


Influence of phosphorus content and heat treatment on the 
machinability of electroless nickel deposits, 10:16548 (R;US) 
Phosphorus Additions 
Influence of phosphorus content and heat treatment on the 
machinability of electroless nickel deposits, 10:16548 (R;US) 
Precipitation 
Analysis of trace metals in water by inductively coupled 
plasma emission spectrometry using sodium 
dibenzyldithiocarbamate for preconcentration, 10:16665 
GUS) 
Solvent Extraction 
Extraction of 3d transition metals from molten cesium-sodium- 
potassium/acetate eutectic into dodecane using 
organophosphorous ligands, 10:16669 (J;US) 


High-capacity pressurized continuous chromatograph, 10:16674 
(J;US) 
Spin Waves 
Neutron-scattering measurement of the spin-wave spectra for 
nickel, 10:16560 (J;US) 
New interpretation of spin-wave behavior in nickel, 10:16551 
(J;US) 
Superconductivity 
Electronic transport in Mo/Ni superlattice, 10:16525 (R;US) 
Wear 
Low speed sliding damage in TiBa-Ni composites, 10:16610 
(BA;US) 
X-Ray Spectra 
Measurement of central nickel density in Doublet III plasmas 
with a soft x-ray diode array, 10:17613 (J;US) 
X-Ray Spectroscopy 
X-ray absorption spectroscopy of nickel in the hydrogenase 
from Desulfovibrio gigas, 10:16661 (J;US) 
NICKEL 58 REACTIONS 
Fission 
Recent advances in heavy-ion-induced fission, 10:17520 (R;US) 
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NICKEL 58 TARGET 
Nickel 58 Reactions 
Recent advances in heavy-ion-induced fission, 10:17520 (R;US) 
NICKEL 60 TARGET 
Neutron Reactions 
Optical model for low-energy neutrons on Ni, 10:17502 
(J;US) 
NICKEL ALLOYS 
See also NICKEL BASE ALLOYS 
State 
Formation and growth of amorphous phases by solid-state 
reaction in elemental composites prepared by cold working, 
10:16565 (J;US) 
Cold Working 
Formation and growth of amorphous phases by solid-state 
reaction in elemental composites prepared by cold working, 
10:16565 (J;US) 
Electronic Specific Heat 
Magnetic heat capacity of the configurationally disordered Ni- 
25 at % Fe alloy, 10:16588 (J;DD) 
Magnetic Specific Heat 
Magnetic heat capacity of the configurationally disordered Ni- 
25 at % Fe alloy, 10:16588 (J;DD) 


Localization and electron-interaction effects in metallic glasses, 
10:16559 (J;US) 


Oxidation of nickel-aluminum and iron-aluminum alloys, 
10:16529 (R;US) 
Phase Transformations 
Formation and growth of amorphous phases by solid-state 
reaction in elemental composites prepared by cold working, 
10:16565 (J;US) 
X-ray investigation of the premartensitic phase in Ni/sub 
46.8/TisoFe/sub 3.2/, 10:16568 (J;US) 
Physical Radiation Effects 
Phase transformation of NizAls to NiAl. I. Ion irradiation 
induced, 10:16552 (J;US) 
Sulfidation 
Oxidation of nickel-aluminum and iron-aluminum alloys, 
10:16529 (R;US) 


Formation and growth of amorphous phases by solid-state 
reaction in elemental composites prepared by cold working, 
10:16565 (J;US) 

NICKEL BASE ALLOYS 
Corrosion 
Nevada Nuclear Waste Storage Investigation. Quarterly report, 
October 1-December 31, 1983, 10:15768 (R;US) 
Grain Boundaries 
Systematic approach to intergranular cracking mechanisms in 
austenitic alloys through grain boundary chemistry control. 
Progress report, December 1, 1983-November 31, 1984 (Ni- 
18Cr-9Fe), 10:16533 (R;US) 
Intergranuiar Corrosion 
Systematic approach to intergranular cracking mechanisms in 
austenitic alloys through grain boundary chemistry control. 

Progress report, December 1, 1983-November 31, 1984 (Ni- 

18Cr-9Fe), 10:16533 (R;US) 

Weldability 
Weldability of NisAl-type aluminide alloys, 10:16528 (R;US) 
NICKEL COMPLEXES 

Agglomeration 


Aggregation of uroporphyrin I and its metal derivatives in 
aqueous solution: Raman difference spectroscopy and 
absorption spectroscopy, 10:16718 (J;US) 

Effects 


Organic redox transformations at chemically modified surfaces. 
Progress report, 1984-1985, 10:15906 (R;US) 
Structure 


Electronic structure of metallouroporphyrins and their 7-7 
dimers, 10:16719 (J;US) 
NICKEL COMPOUNDS 
See also NICKEL OXIDES 
Ecological Concentration 
Elemental composition of airborne iculates in uranium 
mining and milling operations, 10:15793 (R;US) 


NIOBIUM ALLOYS 
Physical Radiation Effects 


Properties 
Standard enthalpy of formation of LaNis: the enthalpies of 
hydriding of LaNi/sub 5-x/Al/sub x/, 10:16702 (J;GB) 
NICKEL IONS 
Electron-Ion Collisions 
Survey of experimental and theoretical electron-impact 
ionization cross sections for transition metal ions in low 
stages of ionization, 10:17597 (R;US) 
Isoelectronic Atoms 
Electric-dipole, quadrupole, and magnetic-dipole 
susceptibilities and shielding factors for closed-shell ions of 
the He, Ne, Ar, Ni (Cu+), Kr, Pb, and Xe isoelectronic 
sequences, 10:17380 (J;US) 
Susceptibility 


Electric-dipole, quadrupole, and magnetic-dipole 
susceptibilities and shielding factors for closed-shell ions of 
the He, Ne, Ar, Ni (Cu+), Kr, Pb, and Xe isoelectronic 
sequences, 10:17380 (J;US) 


Polarizability 
Electric-dipole, quadrupole, and magnetic-dipole 
susceptibilities and shielding factors for closed-shell ions of 
the He, Ne, Ar, Ni (Cu+), Kr, Pb, and Xe isoelectronic 
sequences, 10:17380 (J;US) 
NICKEL OXIDES 


Electrolysis and electrocatalytic activity of Co2Os films, 
10:15933 (J;US) 
NICKEL-HYDROGEN BATTERIES 
Performance Testing 


Multikilowatt hydrogen-nickel oxide battery system, 10:16333 


Scriba, New York, USA 
Reactor Licensing 
Safety Evaluation Report related to the operation of Nine Mile 
Point Nuclear Station, Unit No. 2 (Docket No. 50-410), 
10:16244 (R;US) 
Reactor Safety 
Safety Evaluation Report related to the operation of Nine Mile 
Point Nuclear Station, Unit No. 2 (Docket No. 50-410), 
10:16244 (R;US) 
NIOBATES 
Specific compounds should be indexed by coordination of a 
descriptor in the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Light Scattering 
Critical quasielastic light scattering in KTa/sub 0.968/Nb/sub 
0.032/Os, 10:16638 (J;US) 
Luminescence 
Shock-induced luminescence from Z-cut lithium niobate, 
10:16634 (J;US) 
Shock Waves 
Shock-induced luminescence from Z-cut lithium niobate, 
10:16634 (J;US) 
Stresses 
Shock-induced luminescence from Z-cut lithium niobate, 
10:16634 (J;US) 
NIOBIUM 
Vacancies 
Positron annihilation studies of vacancy formation in tungsten, 
chromium, and niobium, 10:16526 (R;US) 
NIOBIUM 93 TARGET 
Neutron Reactions 
Test of ic optical model potentials for neutron elastic 
scattering at 14.6 MeV over a wide mass range, 10:17490 


See also NIOBIUM BASE ALLOYS 
Critical Field 
Superconducting properties of layered Nb/sub 0.53/Ti/sub 
0.47//Ge structures prepared by dc sputtering, 10:16549 
(J;US) 
Physical Radiation Effects 
Failure experience in refractory alloy-clad fuel pins applicable 
to space nuclear power, 10:16137 (R;US) 





Superconducting of layered Nb/sub 0.53/Ti/sub 
0.47//Ge structures prepared by dc sputtering, 10:16549 
G;US) 


ing properties of layered Nb/sub 0.53/Ti/sub 
0.47//Ge structures prepared by dc sputtering, 10:16549 


Filament contact with in situ NbsSn superconducting wire, 
10:16577 (3;GB) 
NIOBIUM HYDRIDES 
Structural Chemical Analysis 
Concentration profile of hydrogen near the surface of niobium, 
10:16604 (BA;US) 
NIPER 
Operation 
National Institute for Petroleum and Energy Research status 
report, 10:15675 (J;US) 
Research Programs 
Annual report, 1984, 10:15668 (R;US) 
National Institute for Petroleum and Energy Research status 
report, 10:15675 (J;US) 
NITRATES 


See also PETN 
URANYL NITRATES 


Ecological Concentration 
Investigation of groundwater from the Hanford 
shoreline of the Columbia River, 10:17058 (R;US) 
Quality of water and time-of-travel in Bakers Creek near 
Clinton, Mississippi, 10:16998 (R;US) 
NITRIC OXIDE 
NO. 


Absorption Spectra 
Tunable diode laser measurements of the band strength and 
collision halfwidths of nitric oxide, 10:16705 (J;GB) 
Chemical Reaction Yield 
Mechanisms and reaction dynamics related to methane 
combustion. Final report, April 1982-June 1984, 10:15716 
(RUS) 
Chemical Reactions 
Freeboard reactions in fluidized coal combustion. Technical 
progress report, 1 March 1981-31 July 1981, 10:15635 (R;US) 
Freeboard reactions in fluidized coal combustion. Technical 
progress report, May 1, 1982-July 31, 1982, 10:15636 (R;US) 
Infrared Spectra 
Tunable diode laser measurements of the band strength and 
collision halfwidths of nitric oxide, 10:16705 (J;GB) 


Collisions 
of CN(A ?Pi, v = 0,1) by O2, He, Na, NO, and 
COs, 10:17348 (J;US) 


i i ic compounds of recoiling bromine 
atoms formed from the Kr — 7 "Br transformations. 
a 10:16759 (J;US) 


ventana frequencies of the HCCN molecule. A near 
degeneracy between bent cyanocarbene and linear allene- 
related geometries, 10:16731 (J;US) 
NITRO COMPOUNDS 
See also NITROBENZENE 


Adsorption 
Studies of molecular adsorbates at interfaces by optical second- 


harmonic generation, 10:16670 (J;CH) 
Structure 


Crystal 
Structure of p-(p-nitroanilino)pheny! isothiocyanate, 
CisHaNs02S, 10:16726 (J;DK) 
Molecular Structure 
Structure of p-(p-nitroanilino 
CisHsNsO2S, 10:16726 (J;DK) 
Optical 


yl isothiocyanate, 


Properties 
Studies of molecular adsorbates at interfaces by optical second- 


harmonic generation, 10:16670 (J;CH) 
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NITROBENZENE 
Chemical Reactions 
Reactions with aromatic compounds of recoiling bromine 
atoms formed from the * Kr — 7 "Br transformations. 
Liquid-phase reactions, 10:16759 (J;US) 
NITROGEN 
Absorption Spectra 
Complete dipole oscillator strength distribution and its 
moments for Ng , 10:17355 (J;US) 
Electron-Molecule Collisions 
Relative populations of the C®/sub p/ and B?2/sub p,/* 
states in nitrogen created by the passage of primary 
streamers of predisruptive charges, 10:17385 (TJ;US) 
Molecule-Molecule Collisions 
ing of CN(A *Pi, v = 0,1) by Os, He, Na, NO, and 
COs, 10:17348 (J;US) 
Oscillator Strengths 
Complete dipole oscillator strength distribution and its 
moments for Nz , 10:17355 (J;US) 
Removal 
Development of significantly improved catalysts for coal 
liquefaction and upgrading of coal extracts. Quarterly 
progress report No. 12, July 1-September 30, 1984, 10:15541 
(R;US) 
Spectral Shift 
Isotope shifts of some ultraviolet transitions of first row 
elements, 10:17373 (J;US) 
Vibrational States 
Relative populations of the C*7/sub y/ and B?/sub p/* 
states in nitrogen created by the passage of primary 
streamers of predisruptive charges, 10:17385 (TJ;US) 
NITROGEN 13 
Hot Atom Chemistry 
Chemistry of positron emitting nucleogenic (hot) atoms with 
regard to preparation of labelled compounds of practical 
utility, 10:16758 (J;DE) 
NITROGEN COMPOUNDS 
See also NITRATES 
NITROGEN OXIDES 
Dehalogenation 
Steric effects on rates of dehalogenation of anion radicals 
derived from substituted nitrobenzy] halides, 10:16753 (J;US) 
Uptake 
Influence of an endomycorrhizal symbiosis on nitrogen 
movement through soil columns under regimes of artificial 
throughfall and artificial acid rain, 10:17228 (BA;US) 
NITROGEN DIOXIDE 
NO, 
Biological Effects 
Yield reduction of soybean due to exposure to sulfur dioxide 
and nitrogen dioxide in combination, 10:17200 (J;US) 
Vibrational States 
Time-resolved fluorescence spectra of rotationally cooled NOs, 
10:17384 (J;GB) 
NITROGEN IONS 
Ton-Atom Collisions 
Collisional mechanisms in D™ beam sources for MFE 
iments and reactors. Technical progress report, 
10:17581 (R;US) 
NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
Air Pollution Control 
The effect of combustion conditions on the formation of 
NO/sub x/ in brown coal flames, 10:15645 (R;AU) 
Pollution Sources 
Characteristics of oxidant precursor emissions from 
anthropogenic sources in the United States, 10:17002 (J;GB) 
Synthesis 
The effect of combustion conditions on the formation of 
NO/sub x/ in brown coal flames, 10:15645 (R;AU) 
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NITROSAMINES 


Enhancement of lung tumor formation in mice by dietary 
butylated hydroxytoluene: dose-time relationships and cell 
kinetics, 10:17201 (J;US) 

NOBLE GASES 
See RARE GASES 
NON-PROLIFERATION POLICY 
Historical Aspects 
Nonproliferation and the IAEA, 10:16364 (J;US) 
Reviews 
Nuclear non-proliferation, 10:16362 (RA;US) 
NONRADIOACTIVE WASTES 


Ecology of the Pamlico River, North Carolina: an estuarine 
profile, 10:17039 (R;US) 
NORTH DAKOTA 
Coal Gasification Plants 
Community perspectives on energy development: the Great 
Plains Gasification Project, 10:15539 (R;US) 
Surface Mining 
Alkaline buffering capacity of northern plains overburden 
materials. Final technical report, 10:15589 (R;US) 
NORTH SEA 
Natural Gas 
Transportation of North Sea gas to Continental/U.K. markets, 
10:15711 (RA;NO) 
Natural Gas Deposits 
Natural Gas, 10:15698 (R;NO) 
Reserves and future prospects for natural gas in Western 
Europe, 10:15699 (RA;NO) 
NORTHERN HEMISPHERE 
Climates 
Climatic data bank for northern hemisphere land areas, 1851- 
1980, 10:16966 (R;US) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORWAY 
Continental Shelf 
Hydrocarbon potential of the northern Norwegian shelf in the 
light of recent drilling, 10:15662 (RA;NO) 
Reserves and future prospects for natural gas in Western 
Europe, 10:15699 (RA;NO) 
Structural and stratigraphic evolution of the Barents Sea, 
10:17236 (RA;NO) 
Natural Gas Deposits 
Continental natural gas market. Facts and prospects, 10:15706 
(RA;NO) 
Geological framework and hydrocarbon potential of basins in 
the Nothern Seas, 10:15660 (R;NO) 
Natural Gas, 10:15698 (R;NO) 
Reserves and future prospects for natural gas in Western 
Europe, 10:15699 (RA;NO) 
Petroleum Deposits 
Geological framework and hydrocarbon potential of basins in 
the Nothern Seas, 10:15660 (R;NO) 
Petroleum Geology 
Structural and stratigraphic evolution of the Barents Sea, 
10:17236 (RA;NO) 
NOVA FACILITY 
Power Supplies 
Response of variable impedance stripline to pulse excitation, 
10:17704 (R;US) 


Stress Analysis 
Prevention of fracture in the nozzles of nuclear reactor vessels, 
10:16160 (TJ;GB) 
Stress Intensity Factors 
Prevention of fracture in the nozzles of nuclear reactor vessels, 
10:16160 (TJ;GB) 


NSLS 
Vacuum Systems 
Measurement of NSLS distributed diode sputter ion pump 
characteristics, 10:16872 (R;US) 

NUCLEAR ACCIDENTS 

See ACCIDENTS 
NUCLEAR ATTACKS 

See NUCLEAR WEAPONS 
NUCLEAR CONTROVERSY 


See HAZARDS 
HUMAN POPULATIONS 


NUCLEAR DATA COLLECTIONS 
Recent references May through August 1984, 10:17483 (J;US) 
NUCLEAR EXPLOSIONS 
Specifically named single nuclear explosions are listed by name 
and the word EVENT, e.g., BOXCAR EVENT. All projects 
involving nuclear explosions are listed by the project name and 
the word PROJECT, e.g., PLOWSHARE PROJECT. 
Ground Motion 
Near-field strong-motion data from nuclear explosive sources, 
10:16961 (R;US) 


Hydrodynamics 
Hydrodynamics calculations for mini jade gages. Technical 
report, 10:16958 (R;US) 
Measurement 


Pressure transducer used for measuring close-in shock waves 
of nuclear explosions in the atmosphere, 10:16962 (TG;US) 
Shock Waves 
Pressure transducer used for measuring close-in shock waves 
of nuclear explosions in the atmosphere, 10:16962 (TG;US) 
Simulation 


Results of calculations of external gamma radiation exposure 
rates from local fallout and the related radionuclide 
compositions of two hypothetical 1-MT nuclear bursts. Final 
report, 10:16960 (R;US) 

NUCLEAR FACILITIES 


See also FUEL FABRICATION PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 


Air Quality 
HS and E Application Technology branch progress report, 
July 1982-July 1983, 10:17013 (R;US) 


Nuclear criticality technology and safety project, 10:16187 
(RA;US) 
Legal Aspects 
Licensee contractor and vendor inspection status report. 
Quarterly report, October-December 1984. Volume 8, No. 4, 
10:16139 (R;US) 
Physical Protection 
Los Alamos safety review activities, 10:16184 (RA;US) 


Property Management 
Surplus Facilities Management Program, 10:15773 (RA;US) 
Radiation Accidents 


Guide to radiological accident analysis, 10:15801 (RA;US) 
Review of specific radiological accident considerations, 
10:15802 (RA;US) 
Risk Assessment 
Guide to radiological accident analysis, 10:15801 (RA;US) 
Review of specific radiological accident considerations, 
10:15802 (RA;US) 


Los Alamos safety review activities, 10:16184 (RA;US) 
Overview of criticality safety, 10:16186 (RA;US) 
NUCLEAR FORCES 
Nuclear saturation and nuclear forces, 10:17534 (J;GB) 
NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 
NUCLEAR FUELS 
See also SPENT FUELS 
Fission Products 
Simulation of the effects of grain boundary fission gas during 
thermal transients, 10:16194 (R;US) 
NUCLEAR INDUSTRY 
Financial Data 
Performance profiles of major energy producers, 1983. Volume 
2. Statistical tables, 10:15683 (R;US) 





NUCLEAR INDUSTRY 
Financial Data 


Performance profiles of major energy producers, 1983. Volume 
1. Analysis of trends, 10:15682 (R;US) 
Quality Assurance 
Licensee contractor and vendor inspection status report. 
Quarterly report, October-December 1984. Volume 8, No. 4, 
10:16139 (R;US) 
Standardized Terminology 
Handbook of acronyms and initialisms. Revision 2, 10:17793 
(R;US) 
NUCLEAR MATTER 
Equations of State 
Accuracy of the single-nucleus approximation in the equation 
of state of hot, dense matter, 10:17303 (J;US) 
NUCLEAR MEDICINE 
Meetings 
Meeting on Medical Physics in Ribeirao Preto - Abstracts, 
10:17111 (R;BR;In Portuguese) 
Programs 


Research in progress: FY 1985. Summaries of projects 
sponsored by the Office of Health and Environmental 
Research, 10:16981 (R:US) 

NUCLEAR PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 
Research Programs 
General sciences, 10:16361 (RA;US) 
NUCLEAR POWER 
Energy Consumption 
Florida Energy Data: 1970-1983, 10:16382 (R;US) 
National Plan 
Secretary's statement, 10:16380 (RA;US) 
NUCLEAR POWER PLANTS 


Battery Chargers 

In-Plant Reliability Data base for nuclear plant components. 
Interim report: diesel generators, batteries, chargers and 
inverters, 10:16290 (R;US) 

Containment Systems 

Computer aided probabilistic assessment of containment 
integrity, 10:16266 (RA;US) 

Hierarchical goal tree structure for containment integrity, 
10:16267 (RA;US) 

Control Rooms 

Interactive simulator evaluation for CRT-generated displays, 

10:16163 (R;US) 
Design Basis Accidents 

Probabilistic evaluation of design earthquakes for Swiss 
Nuclear Power Plants, 10:16203 (RA;US) 

Representation and propagation of uncertainty in seismic 
fragilities, 10:16218 (RA;US) 

Stochastic model to estimate maximum expectable magnitude 
of earthquakes from strike-slip fault dimensions, 10:16205 
(RA;US) 

Diesel Engines 

In-Plant Reliability Data base for nuclear plant components. 
Interim report: diesel generators, batteries, chargers and 
inverters, 10:16290 (R;US) 

Electric Batteries 

In-Plant Reliability Data base for nuclear plant components. 
Interim report: diesel generators, batteries, chargers and 
inverters, 10:16290 (R;US) 

Electric Generators 
In-Plant Reliability Data base for nuclear plant components. 
Interim report: diesel tors, batteries, chargers and 
inverters, 10:16290 (R;US) 
Equipment 


Collection and evaluation of complete and partial losses of off- 
site power at nuclear power plants, 10:16295 (R;US) 
Impacts 


Population dose commitments due to radioactive releases from 
nuclear power plant sites in 1981. Volume 3, 10:16168 
(R;US) 

Fasteners 

Survey of the literature on low-alloy steel fastener corrosion in 

PWR power plants, 10:16115 (R;US) 
Feedwater Heaters 

Closed feedwater heater reliability: the engineer/constructor’s 

role, 10:16155 (RA;US) 
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Corrosion-related failures in feedwater heaters, 10:16069 
(RA;US) 
Nuclear plant closed feedwater heater handbook, 10:16156 
(RA;US) 
Inverters 
In-Plant Reliability Data base for nuclear plant components. 
Interim report: diesel generators, batteries, chargers and 
inverters, 10:16290 (R;US) 
Legal Aspects 
Nuclear Regulatory Commission issuances. Volume 20, No. 6, 
10:16145 (R;US) 
Loss of Coolant 
Comparison of the effect of hazard and response/fragility 
uncertainties on core melt probability uncertainty, 10:16307 
(R;US) 
Mechanical Structures 
Seismic Category I Structures Program, 10:16236 (R;US) 
Neutron Flux 
Flux synthesis for the on-line surveillance of nuclear power 
plants, 10:16153 (R;US) 
On-Line Control Systems 
Flux synthesis for the on-line surveillance of nuclear power 
plants, 10:16166 (J;US) 
Pipes 
Dynamic response of pressurized Z-bend piping systems tested 
beyond elastic limits and with support failures. Final report, 
10:16228 (R;US) 
Seismic margins and calibration of piping systems, 10:16305 
(R;US) 
Power Systems 
Collection and evaluation of complete and partial losses of off- 
site power at nuclear power plants, 10:16295 (R;US) 
Primary Coolant Circuits 
Dynamic analysis and uncertainties, 10:16212 (RA;US) 
Radiation Monitoring 
Environmental radiation doses from difficult-to-measure 
nuclides. Final report, 10:17033 (R;US) 
Radioactive Effluents 
Population dose commitments due to radioactive releases from 
nuclear power plant sites in 1981. Volume 3, 10:16168 
(R;US) 
Summary of radioactivity released in effluents from nuclear 
power plants during 1973, 10:17012 (R;US) 
Reactor Accidents 
NRC/FEMA operational response procedures for response to 
a commercial nuclear reactor accident. Revision 1, 10:16243 


Flux synthesis for the on-line surveillance of nuclear power 
plants, 10:16153 (R;US) 
Reactor Licensing 
Nuclear Regulatory Commission issuances. Volume 20, No. 5, 
10:16144 (R;US) 
Nuclear Regulatory Commission issuances. Volume 20, No. 4, 
10:16143 (R;US) 
Operating reactors licensing actions summary. Volume 4, No. 
12, 10:16141 (R;US) 
Reactor Maintenance 
Development, use and control of maintenance procedures in 
nuclear power plants: problems and recommendations, 
10:16104 (R;US) 
Reactor Operation 
Operating reactors licensing actions summary. Volume 4, No. 
12, 10:16141 (R;US) 
Trend and pattern analysis of operating reactor data from 
Licensee Event Reports, 10:16245 (RA;US) 
Reactor Safety 
Overview of job and task analysis, 10:16189 (RA;US) 
Reviews 
Nuclear energy, 10:16359 (RA;US) 
Risk Assessment 
CEGB approach to seismic hazard assessment (oral 
presentation only), 10:16202 (RA;US) 
Dynamic analysis and uncertainties, 10:16212 (RA;US) 
Importance of historical seismicity in the evaluation of large 
return period hazards, 10:16207 (RA;US) 





New data on the performance of power plant units in strong 
earthquakes, 10:16215 (RA;US) 

Perspective on the regulation of seismic risk, 10:16195 
(RA;US) 

ilistic evaluation of design earthquakes for Swiss 

Nuclear Power Plants, 10:16203 (RA;US) 

Representation and propagation of uncertainty in seismic 
fragilities, 10:16218 (RA;US) 

Research on Swedish earthquakes, 10:16204 (RA;US) 

Role of human error in seismic risk analysis, 10:16220 (RA;US) 

Seismic fragilities for nuclear power plant risk studies, 10:16214 


lysis using expert opinions with 
uncertainties, 10:16206 (RA;US) 
Seismic issues related to nuclear reactor safety in the United 

States, 10:16196 (RA;US) 

Uncertainties in the estimates for seismic hazard in NPP sites, 

10:16200 (RA;US) 

Uses of probabilistic estimates of seismic hazard and nuclear 
power plants in the US, 10:16201 (RA;US) 
Seismic Effects 

Earthquake catalogue and seismic maps of the geographical 
domain of the Commission of the European Communities, 
10:16198 (RA;US) 

Files used to generate figures and tables in the application of 
the SSMRP methodology to the seismic risk at the Zion 
Nuclear Power Plant, 10:16306 (R;US) 

STEALTH: a Lagrange explicit finite-difference code for 
solids, structural, and thermohydraulic analysis. Volume 5. 
STEALTH-SEISMIC code user’s manual, 10:16226 (R;US) 

Technology Assessment 
Nuclear energy, 10:16359 (RA;US) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR PROPERTIES 
See also NUCLEAR RADII 
Nuclear Data Collections 
Recent references May through August 1984, 10:17483 (J;US) 
NUCLEAR RADII 
Measuring Methods 

Use of exotic nuclear beams for nuclear structure studies, 
10:17507 (R;US) 

NUCLEAR REACTION ANALYZERS 

Neutron capture gamma-ray spectroscopy and its analytical 
applications for gold ore sample using the reactor neutrons, 
10:16655 (R;EG) 

NUCLEAR REACTIONS 


See also COMPOUND-NUCLEUS REACTIONS 
FISSION 
FUSION REACTIONS 
PHOTONUCLEAR REACTIONS 


Nuclear Data Collections 
Recent references May through August 1984, 10:17483 (J;US) 
Resonance 
it partial widths in resonance reactions, 
10:17523 (J;US) 
NUCLEAR REACTORS 


Use of exotic nuclear beams for nuclear structure studies, 
10:17507 (R;US) 


Binding Energy 

Quark tunneling in nuclei, 10:17530 (J;NL) 
Quark Model 

Quark tunneling in nuclei, 10:17530 (J;NL) 
Research Programs 


Nuclear spectroscopic studies. Progress report, June 1, 1984- 
May 31, 1985, 10:17481 (R;US) 
Tunnel Effect 
Quark tunneling in nuclei, 10:17530 (J;NL) 
NUCLEAR THEORY 
Research Programs 
Nuclear pic studies. Progress report, June 1, 1984- 
May 31, 1985, 10:17481 (R;US) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 


NUCLEAR WEAPONS 
Domestic Safeguards 
Defense, 10:16363 (RA;US) 
Environmental Effects 
III. Active defense technology, 10:16963 (J;US) 
Fission Products 
Results of calculations of external gamma radiation exposure 
rates from local fallout and the related radionuclide 
compositions of two hypothetical 1-MT nuclear bursts. Final 
report, 10:16960 (R;US) 
Thermal Radiation 
Thermal Radiation Source Test Facility, Kirtland Air Force 
Base, New Mexico, 10:16959 (R;US) 
Warfare 
Lewis F. Richardson and the analysis of war, 10:16964 (J;US) 
NUCLEON-NUCLEON INTERACTIONS 
Elastic Scattering 
Determination of isospin-0 nucleon-nucleon elastic-scattering 
amplitudes, 10:17416 (J;US) 
NUCLEONS 


See also NEUTRONS 
PROTONS 


Particle Decay 
Two- and three-pion production by v/sub p/d reactions near 
threshold: The implications for nucleon-decay experiments, 
10:17414 (J;US) 
NUCLEOTIDE DEHYDROGENASES 
Code number 1.6 
Biochemical Reaction Kinetics 
Characterization and purification of carbon monoxide 
dehydrogenase from Methanosarcina barkeri, 10:17124 
(J;US) 
Functions 
Characterization and purification of carbon monoxide 
dehydrogenase from Methanosarcina barkeri, 10:17124 
(J;US) 
Enzyme Activity 
Characterization and purification of carbon monoxide 
dehydrogenase from Methanosarcina barkeri, 10:17124 
G;US) 
NUCLEOTIDES 
DNA Sequencing 
Inverted repeat borders a fivefold amplification in satellite 
DNA, 10:17094 (J;US) 
NUTRIENTS 
Recycling 
Current Awareness Bulletin, Number 3, 1979, 10:15836 (R;IE) 
NUTS (MECHANICAL) 
See FASTENERS 


Oo 


OAK RIDGE RESEARCH REACTOR 
See ORR REACTOR 
OAKS 
Taxonomy 
Pollen morphology and plant taxonomy of red oaks in eastern 
North America, 10:17018 (J;US) 
OATS 
Phytochromes 
Phytochrome in photosynthetically competent plants: 
characterization by monoclonal antibodies. Progress report, 
10:17080 (R;US) 
OCCLUSION COMPLEXES 
See CLATHRATES 
OCEAN CURRENTS 
See WATER CURRENTS 
OCEAN THERMAL ENERGY CONVERSION 
Environmental Impacts 
Review of environmental, barge, and pipe time history records 
from the OTEC CWP at-sea test, April-May 1983. Volume 
2. Tabulation of statistical parameters for seven discs; tabular 





OCEAN THERMAL ENERGY CONVERSION 
Environmental impacts 


and graphical display of selected parameters, 10:15974 
(R;US) 
Field Tests 
Review of environmental, barge, and pipe time history records 
from the OTEC CWP at-sea test, April-May 1983. Volume 
1. Review of data display; review of data discs; review of 
data tapes, 10:15973 (R;US) 
OCEAN THERMAL POWER PLANTS 
Biological Fouling 
Ocean Thermal Energy Conversion-materials issues, 10:15975 
(J;US) 


Ocean Thermal Energy Conversion-materials issues, 10:15975 
G;US) 


Corrosion 
Ocean Thermal Energy Conversion-materials issues, 10:15975 
G;US) 
Heat Exchangers 
Ocean Thermal Energy Conversion-materials issues, 10:15975 
(J;US) 
Materials Testing 
Ocean Thermal Energy Conversion-materials issues, 10:15975 
GJ;US) 


See SEAS 
OCONEE-2 REACTOR 
Oconee, South Carolina, USA 
In Core Instruments 
Rhodium in-core detector sensitivity depletion, Cycles 2-6. 
Final report, 10:16118 (R;US) 
Self-Powered Neutron Detectors 
Rhodium in-core detector sensitivity depletion, Cycles 2-6. 
Final report, 10:16118 (R;US) 
OCTANE 
Diffusion 
Diffusivities of synthesis gas and Fischer-Tropsch products in 
slurry media. Quarterly report, September-December 1984, 
10:15835 (R;US) 


t or reversible. The example of 
homes in the OECD, 10:16438 (R;US) 
OFF-GAS SYSTEMS 
Scrubbers 
Efficient particulate scrubber for glass melter off-gas, 10:15790 
G;US) 
OFFICE BUILDINGS 
Passive Solar Cooling Systems 
Potential US electricity savings from passive cooling stra’ 
in new commercial office buildings, 10:15990 (BA;GB) 
Shading 
Effectiveness of solar shading for an office building, 10:15983 


Design of an extended core barrel. Technical 

report, 10:16849 US) 
Drill Bits 

Design and ion of mechanical and hydraulic bit releases. 

Technical report, 10:16848 (R;US) 
Drill Cores 
Design and operation of an advanced hydraulic piston corer. 
Technical report, 10:16850 (R;US) 
Drilling Equipment 
Drill string failure analyses. Technical report, 10:16853 (R;US) 
resumes Part 8, Leg 85 through Leg 96 (of 
International Phase of Ocean Drilling, Deep Sea Drilling 
Project). Technical report, 10:16855 (R;US) 

Operations plan (of International Phase of Ocean Drilling, 
Deep Sea Drilling Project) (revised). Technical report, 
10:16856 (R;US) 

Reentry cone multiple casing hanger systems. Technical 
report, 10:16852 (R;US) 

Test and evaluation of aluminum drill pipe for deep-water 
coring: design and use of heavy-wall drilling joints for 
bending stress reduction. Technical report, 10:16854 (R;US) 
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Dynamic Loads 
— analysis and field measurements of stresses in long 
drill strings suspended from a floating vessel. Technical 
report, 10:16851 (R;US) 
International Cooperation 

Operations resumes Part 8, Leg 85 through Leg 96 (of 
International Phase of Ocean Deep Sea Drilling 
Project). Technical report, 10:16855 (R;US) 

Operations plan (of International Phase of Ocean Drilling, 
Deep Sea Drilling Project) (revised). Technical report, 
10:16856 (R;US) 

Tools 

Design and operation of a wireline pressure core barrel. 

Technical report, 10:15669 (R;US) 
OFFSHORE OPERATIONS 
Oil Spills 

Feasibility studies for identification of Santa Barbara natural 

seep and platform oils. Final report, 10:15691 (R;US) 
OIL FIELDS 
Computerized Simulation 

Reservoir characterization for numerical simulation of 
Mesaverde meanderbelt sandstone, northwestern Colorado, 
10:15672 (J;US) 

OIL POLLUTION CONTAINMENT 
Pollution Control Equipment 
Standardizing boom test procedures, 10:17050 (R;US) 


Skimmers 
OHMSETT (Oil and Hazardous Materials Simulated 
Environmental Test Tank) tests of TOSCON (Texas Oil 
Spill Control, Inc.) weir skimmer and gravity differential 
separator, 10:15692 (R;US) 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SHALE INDUSTRY 
Environmental Effects 
Health and environmental of oil shale technology: 
status report (138 references), 10:15743 (R;US) 
Environmental Impacts 
Oil shale environmental research and coordination. Final 
report, 1976-1983, 10:15741 (R;US) 
Health Hazards 
Health and environmental aspects of oil shale technology: 
status report (138 references), 10:15743 (R;US) 
Mortality in the Scottish shale oil areas. Progress report, 
March 30, 1984-March 29, 1985, 10:15738 (R;US) 
OIL SHALE MINING 
Environmental Effects 
Semiarid ecosystem development as a function of resource 
ing and allocation, 10:15740 (R;US) 


processing 
OIL SHALE WASTE WATER 
See OIL SHALES 
WASTE WATER 
OIL SHALES 
See also BLACK SHALES 


KCERL (Kentucky Center Energy Research Laboratory) 
bibliography of oil shale literature (quarterly updates). Issue 
6, July 1983, 10:15717 (R;US) 

Dielectric Properties 

Physics of oil shales: a program of theoretical and experimental 
studies. Quarterly progress report, September 21, 1981- 
January 1, 1982, 10:15730 (R;US) 

Physics of oil shales: a program of theoretical and experimental 
studies. Quarterly progress report, January 1-March 31, 

1982, 10:15731 (R;US) 

Physics of oil shales: a program of theoretical and experimen’ 
studies. Quarterly progress report, April 1-June 31, 1982, 
10:15732 (R;US) 

Physics of oil shales: a program of theoretical and experimental 
studies. Quarterly progress report, June 31-September 21, 
1982, 10:15733 (R;US) 

Physics of oil shales: a program of theoretical and experimental 
studies. Quarterly progress report, June 21-September 21, 

1983, 10:15724 (R;US) 
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Physics of oil shales: a program of theoretical and experimental 
studies. Quarterly progress report, December 21, 1983- 
March 21, 1984, 10.15725 725 (R:US) 

Physics of oil shales: a program of theoretical and experimental 
studies. Quarterly progress report, March 21-June 21, 1984, 
10:15734 (R;US) 

Physics of oil shales: a program of theoretical and experimental 
studies. Quarterly progress report, September 21, 1983- 
January 1, 1984, 10:15735 (R;US) 

Heat Flow 
Physics of oil shales: a program of theoretical and experimental 

studies. Quarterly progress report, April 1-June 31, 1982, 
10:15732 (R;US) 

Heat Transfer 

Physics of oil shales: a program of theoretical and experimental 
studies. Quarterly progress report, June 31-September 21, 
1982, 10:15733 (R;US) 

In-Situ Retorting 

Physics of oil shales: a program of theoretical and experimental 

studies. Quarterly progress report, September 21, 1982- 
January 1, 1983, 10:15721 (R;US) 

Physics of oil shales: a program of theoretical and experimental 
studies. Quarterly progress report, January 1-April 1, 1983, 
10:15722 (R;US) 

Physics of oil shales: a program of theoretical and experimental 
studies. Progress report, April 1-August 1, 1983, 10:15723 
(R;US) 

Physics of oil shales: a program of theoretical and experimental 
studies. Quarterly progress report, June 21-September 21, 


1983, 10:15724 (R;US) 

Physics of oil shales: a program of theoretical and experimental 
studies. Quarterly progress report, December 21, 1983- 
March 21, 1984, 10:15725 (R;US) 

Physics of oil shales: a program of theoretical and experimental 
studies. Quarterly progress report, March 21-June 21, 1984, 


10:15734 (R;US) 


Leaching of oil shale solid wastes: a critical review (247 
references), 10:15742 (R;US) 
Oil shale environmental research and coordination. Final 
report, 1976-1983, 10:15741 (R;US) 
NMR Spectra 
Oil-shale analysis by CP/MAS-**C N.M.R. spectroscopy, 
10:15737 (J;GB) 
Physical Properties 
Characterization of Devonian oil shales by hydrogen pulse 
NMR. Research report, 10:15736 (R;US) 
Radiation Heating 
Physics of oil shales: a program of theoretical and experimental 
studies. Quarterly progress report, September 21, 1983- 
January 1, 1984, 10:15735 (R;US) 
Research Programs 
Fossil energy, 10:16381 (RA;US) 


[Acid-gas removal from oil shale retort gas streams]. Final 
technical report, September 30, 1982-September 30, 1984, 
10:15726 (R;US) 

Design, construction, and of the pilot scale hot gas 
stripping unit. Final report, 10:15739 (RA;US) 

Development of the Multisolid Fluidized Bed oil shale retort. 
Final report, 10:15720 (R;US) 

Scrubbing research related to acid-gas removal from oil shale 
retort gas streams. Final report, 10:15727 (RA;US) 

Staged fluidized bed, 10:15729 (P;US) 

Thermal Conductivity 


Physics of oil shales: a program of theoretical and experimental 
studies. Quarterly progress report, September 21, 1983- 
January 1, 1984, 10:15735 (R;US) 

OIL SPILL FINGERPRINTING 
See OIL SPILLS 
OIL SPILLS 
Chemical Analysis 

Feasibility studies for identification of Santa Barbara natural 

seep and platform oils. Final report, 10:15691 (R;US) 
Water Pollution Control 

OHMSETT (Oil and Hazardous Materials Simulated 

Environmental Test Tank) tests of TOSCON (Texas Oil 


Spill Control, Inc.) weir skimmer and gravity differential 
separator, 10:15692 (R;US) 
OIL WELLS 
Microemulsion 

CHEM2D: a two-dimensional, three-phase, nine-component 
chemical flood simulator. Volume III. CHEM2D 
and phase behavior calculation program, 10:15666 (R;US) 

CHEM2D: a two-dimensional, three-phase, nine-component 
chemical flood simulator. Volume II. CHEM2D program 
user’s manual, 10:15665 (R;US) 

CHEM2D: a two-dimensional, three-phase, nine-component 
chemical flood simulator. Volume I. CHEM2D technical 
description and FORTRAN code, 10:15664 (R;US) 

Micellar/Polymer flood shows success in Bell Creek Field, 
10:15671 (J;US) 

Steam Injection 
— process research and development, 10:15670 
Waterflooding 

A new micellar phase-behavior model for sim: 
with up to three amphiphilic species, 10:15673 . US) 

CHEM2D: a two-dimensional, nine-component 
chemical flood simulator. Volume III. 
and phase behavior calculation program, 10:15666 (R;US) 

CHEM2D: a i three-phase, nine-component 
chemical flood simulator. Volume II. CHEM2D program 
user’s manual, 10:15665 (R;US) 

CHEM2D: a two-dimensional, three-phase, nine-component 
chemical flood simulator. Volume I. CHEM2D technical 
description and FORTRAN code, 10:15664 (R;US) 

OILS 
See also FUEL OILS 
PYROLYTIC OILS 
Phase Studies 
Improvement of COs; flood performance. Quarterly 
October 1-December 31, 1984, 10:15667 (R;US) 
OLEFINS 
See ALKENES 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
OMEGA FACILITY 
Research 
for Laser annual report, 1 October 
1983-30 September 1984, 10:17683 (R;US) 
ONCOGENIC TRANSFORMATIONS 
Biological Models 
Plasma membrane reorganization induced by tumor promoters 
in an epithelial cell line, 10:17193 (J;US) 
Reviews 
Neutron carcinogenesis, 10:17153 (J;US) 
ONIKOBE GEOTHERMAL FIELD 
Minerals 

Compositions and parageneses of secondary minerals in the 

Onikobe geothermal system, Japan, 10:16005 (RA;US) 
Rock-Fluid Interactions 

Compositions and paragenesis of some hydrous Ca-Al silicates 
in the Onikobe geothermal system, Japan, 10:16006 (RA;US) 

Investigation of geothermal systems in Japan. I. Onikobe 
geothermal area, 10:16010 (RA;US) 

ON-LINE COMPUTERS 


ON-LINE MEASUREMENT SYSTEMS 
On line analysis of coal for calorific value, moisture content 
and ash content, 10:15579 (R;AU) 
Payback Period 
Simulation and automatic control of coarse coal preparation, 
10:15628 (R;AU) 
OOCYTES 
Cell Differentiation 
Calcium transients during carly development in 
(Asterias forbesi) oocytes, 10:17135 GJ;US) 
Fertilization 
Calcium transients during early development in 
(Asterias forbesi) oocytes, 10:17135 (J;US) 


in single starfish 


starfish 





Radiation heat transfer within an open-cycle 
magnetohydrodynamic generator channel, 10:16409 
(R;NL;In Dutch) 

OPERATION (REACTOR) 
See REACTOR OPERATION 
OPERATORS(QUANTUM FIELD THEORY) 
See QUANTUM OPERATORS 
OPERATORS(QUANTUM MECHANICAL) 
See QUANTUM OPERATORS 
OREGON 
Air Quality 
Wood fuel- its impact on Oregon's air quality, 10:15876 
(RA;US) 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED AROMATIC HYDROCARBONS 
DDT 


Chlorinated dibenzo-p-dioxins and furans in incineration of 
municipal solid waste, 10:16977 (RA;US) 


Electrochemical properties of the solvent SbCls-AlCls-N-(1- 
Butyl)Pyridinium chloride and electrochemical and 
spectroelectrochemical studies of arene solutes, 10:16697 


Tonization of organic molecules with ultraviolet lasers: A 
technique for generating large, well-defined ionized volumes, 
10:17608 (J;US) 

Laser-Produced Plasma 

Ionization of organic molecules with ultraviolet lasers: A 
technique for generating large, well-defined ionized volumes, 
10:17608 (J;US) 

Maulti-Photon Processes 

Ionization of organic molecules with ultraviolet lasers: A 
technique for generating large, well-defined ionized volumes, 
10:17608 (J;US) 

Photoionization 

Ionization of organic molecules with ultraviolet lasers: A 
technique for generating large, well-defined ionized volumes, 
10:17608 (J;US) 

ORGANIC FLUORINE COMPOUNDS 
Electron Attachment 

Studies of negative ion formation in fluoroethers and 
fluorosulphides using low-energy (< or =10 eV) electron 
beam and electron swarm techniques, 10:17369 (J;US) 

Electron-Molecule Collisions : 

Studies of negative ion formation in fluoroethers and 
fluorosulphides using low-energy (< or =10 eV) electron 
beam and electron swarm techniques, 10:17369 (J;US) 

Toxicity 

Screening results on the toxicity of numerous organic fluorine 

compounds, 10:17179 (TG;US) 
ORGANIC NITROGEN COMPOUNDS 

Excluding PROTEINS, AMINES, ALKALOIDS, AMINO 

ACIDS, NUCLEIC ACIDS, and NUCLEOTIDES. 


NMR Spectra 
200 MHz *H NMR spectral catalog of standards related to 
low-rank coal-derived materials, Supplement 1 (Spectra of 
125 compounds), 10:15576 (R;US) 
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Photolysis sai 
Mechanistic aspects of 1,4-dicyanonaphthalene-sensitized 
phototransformation of aryl glycopyranosides, 10:16747 
(J;US) 
ORGANIC POLYMERS 
Conformational 


Changes 
Distribution functions for very short n-alkane chains, 10:16614 
(J;US) 
Molecular Structure 
Distribution functions for very short n-alkane chains, 10:16614 
G;US) 
ORGANIC SOLVENTS 
Dehydrogenation 
Solvent tailoring in coal liquefaction. Final report, August 1, 
1980-October 31, 1984, 10:15540 (R;US) 
ORGANIC SULFUR COMPOUNDS 
See also ISOTHIOCYANATES 
SULFONATES 
THIOPHENE 
NMR Spectra 
200 MHz 'H NMR spectral catalog of standards related to 
low-rank coal-derived materials, Supplement 1 (Spectra of 
125 compounds), 10:15576 (R;US) 
Removal 
Development of the mixed-metal oxide process for high- 
temperature fuel gas desulfurization and a ceramic-supported 
molten alkali carbonate sorbent for high-temperature HCl 
removal, 10:15536 (R;US) 
ORGANIZATION ECONOMIC CO-OPERATION AND DE 
See OECD 
ORGANOMETALLIC COMPOUNDS 
For compounds of metals and semimetals with organic 
compounds, but only when the metal or semimetal is directly 
bound to carbon. 
Agglomeration 
Aggregation of uroporphyrin I and its metal derivatives in 
aqueous solution: Raman difference spectroscopy and 
absorption spectroscopy, 10:16718 (J;US) 
Effects 


Activation of alkanes with organotransition metal complexes, 
10:16723 (J;US) 
Chemical Preparation 
Metal alkoxides: models for metal oxides. Part 6. The linking 
of alkyne and nitrile fragments at ditungsten centers. 
Preparation and characterization of W2(O-t- 
Bu)s(CHCHC(Ph)N), W2(O-i-Pr);(CH2aCHC(Ph)N), Wa 
(OCHe2-t-Bu)e(N(CMe)N)(py), and W2(O-i- 
Pr):(NHC)Me)CHCHC(Me)N), 10:16716 (J;US) 
Chemical Reactions 
Hydrocarbon-hydrogen interactions with metals. A molecular 
orbital analysis of HFe,(CO):2(eta?-CH), 10:16701 (J;US) 
Structure 


Metal alkoxides: models for metal oxides. Part 5. Coupling of 
alkyne ligands in reactions involving ditungsten 
hexaalkoxides: an alternative to the metathesis reaction M 
identical with M + C identical with C- — 2M identical with 
C, 10:16715 (J;US) 

Electron Spin Resonance 

Direct observation of metastable organometallic cation radicals 

from group 4B alkyls, 10:16736 (J;US) 
Structure 


Electronic structure of metallouroporphyrins and their 7-7 
dimers, 10:16719 (J;US) 

Hydrocarbon-hydrogen interactions with metals. A molecular 
orbital analysis of HFes(CO):2(eta?-CH), 10:16701 (J;US) 

Molecular Structure 

Metal alkoxides: models for metal oxides. Part 5. Coupling of 
alkyne ligands in reactions involving ditungsten 
hexaalkoxides: an alternative to the metathesis reaction M 
identical with M + C identical with C- —- 2M identical with 
C, 10:16715 (J;US) 

Metal alkoxides: models for metal oxides. Part 6. The linking 
of alkyne and nitrile fragments at ditungsten centers. 

tion and characterization of W2(O-t- 

Bu)s(CHCHC(Ph)N), W2(O-i-Pr);(CH2CHC(Ph)N), Wa 
(OCH2-t-Bu)e(N(CMe),N)(py), and W2(O-i- 
Pr):(NHC)Me)CHCHC(Me)N), 10:16716 (J;US) 
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Photophysical effects of metal-carbon o bonds in ortho- 
metalated complexes of Ir({III) and Rh(III), 10:16743 (J;US) 
ORNL RESEARCH REACTOR 
See ORR REACTOR 
ORNL-PCA REACTOR 
Reactor Experimental Facilities 
LWR pressure vessel surveillance dosimetry improvement 
program: PCA experiments, blind test, and physics- 
dosimetry support for the PSF experiments. Revision 5, 
10:16103 (R;US) 
ORR REACTOR 
Irradiation Capsules 
Gamma-ray characterization of the two-year irradiation 
experiment performed at the Poolside Facility, 10:16173 


Gamma-ray characterization of the two-year irradiation 
experiment performed at the Poolside Facility, 10:16173 
(R;US) 

ORYZA 
See RICE 
OSCILLATION MODES 
Stabilization 
Stabilization of an axisymmetric tandem mirror cell by a hot 
plasma component, 10:17652 (J;US) 
OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
OSMIUM 174 
Energy Levels 
Nuclear data sheets for A = 174, 10:17517 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 174, 10:17517 (J;US) 
OSMIUM 187 TARGET 
Neutron Reactions 

187Qs + n resonance parameters in the interval 27-500 eV 

neutron energies, 10:17518 (BA;BE) 
OSMIUM ALLOYS 
Critical Field 

Effect of neutron irradiation on the upper critical magnetic 

field of superconducting MosOs, 10:16563 (J;US) 
Physical Radiation Effects 

Effect of neutron irradiation on the upper critical magnetic 
field of superconducting MosOs, 10:16563 (J;US) 

vity 


Effect of neutron irradiation on the upper critical magnetic 
field of superconducting MosOs, 10:16563 (J;US) 
Transition Temperature 
Effect of neutron irradiation on the upper critical magnetic 
field of superconducting Mo3Os, 10:16563 (J;US) 
OSWESO NUCLEAR POWER PLANT 
See NINE MILE POINT-2 REACTOR 


See OCEAN THERMAL ENERGY CONVERSION 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OVERBURDEN 
PH Value 
Alkaline buffering capacity of northern plains overburden 
materials. Final technical report, 10:15589 (R;US) 
OXETANE 
See ETHERS 
OXIDASES 
See OXIDOREDUCTASES 
OXIDES 
See also ALUMINIUM OXIDES 
ARSENIC OXIDES 
CHLORINE OXIDES 
CHROMIUM OXIDES 
COBALT OXIDES 


COPPER OXIDES 
IRON OXIDES 


MOLYBDENUM OXIDES 
NICKEL OXIDES 
NITROGEN OXIDES 


Grain boundary and surface diffusion in oxide systems. Final 
report, September 1, 1978-November 30, 1984, 10:16592 
(R;US) 

Corrosive Effects 

Aspects of sparsely studied gas phase chemistry of import to 
the energy technologies (Corrosive effects of gases), 
10:16589 (J;US) 

Crystal Defects 

Point defect clusters and electrical properties in transition 

metal monoxides. Progress report, 10:16594 (R;US) 
Electrical Properties 

Point defect clusters and electrical properties in transition 

metal monoxides. Progress report, 10:16594 (R;US) 
OXIDOREDUCTASES 
Code number 1. 


NUCLEOTIDE DEHYDROGENASES 
OXYGENASES 


Enzyme Activity 
Solubilization and reconstitution of pisatin demethylase, a 
cytochrome P-450 from the pathogenic fungus Nectria 
haematococca, 10:17092 (J;US) 
Solvent Properties 
Solubilization and reconstitution of pisatin demethylase, a 
cytochrome P-450 from the pathogenic fungus Nectria 
haematococca, 10:17092 (J;US) 
OXONIUM IONS 
Ton-Molecule Collisions 
Low energy crossed beam study of the proton transfer 
reactions of Hs0* with CHsOH and C,HsOH, 10:17347 
G;US) 
OXOPROPANE 
See ACETONE 
OXYGEN 
Atomic Beams 
Hypervelocity supersonic nozzle beam source of atomic 
oxygen, 10:17340 (R;US) 
Reaction Kinetics 
Inclusion and assessment of Renner—Teller coupling in 
transition state theory for Pi states: Application to 
O(?P)+Ha, 10:16683 (J;US) 
Chemical Reactions 
Reactivity of Pt(PCys)z and Pt[P(t-Bu)sk with SO. and CS:, 
10:16732 (J;US) 
Chemisorption 
Theoretical studies of chemisorbed oxygen on Ag(110), 
10:16704 (J;NL) 
Collisions 
Facility for investigating interactions of energetic atomic 
oxygen with solids, 10:17341 (R;US) 
Hadronic Atoms 
Antiprotonic atomic energy levels via the (anti p,p) reaction, 
10:17496 (J;NL) 
Molecule-Molecule Collisions 
Quenching of CN(A ?Pi, v = 0,1) by Oz, He, Na, NO, and 
COs:, 10:17348 (J;US) 
Spectral Shift 
Isotope shif*s of some ultraviolet transitions of first row 
elements, 10:17373 (J;US) 
Toxicity 
Potentiation of butylated hydroxytoluene-induced acute lung 
damage by oxygen: cell kinetics and collagen, 10:17217 
G;US) 
OXYGEN 15 
Hot Atom Chemistry 
Chemistry of positron emitting nucleogenic (hot) atoms with 
regard to preparation of labelled compounds of practical 
utility, 10:16758 (J;DE) 





16 REACTIONS 
Elastic Scattering 


OXYGEN 16 REACTIONS 
Elastic Scattering 
Global optical potential analysis of *O+ **Si elastic scattering, 
10:17495 (;NL) 
Optical Models 
Global potential analysis of **O+ **Si elastic scattering, 
10:17495 (J;NL) 
OXYGEN 18 TARGET 
Alpha Reactions 
Neutron yields from (alpha,n) reactions of importance to 
reactors. Final report, 10:17487 (R;US) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
OXYGEN IONS 
Dissociation 
Product states of H; *, Hz: *, and O, * electron capture in Cs, 
10:17372 (J;US) 
Ton-Atom Collisiogs 
L-shell x-ray production cross sections in Nd, Gd, Ho, Yb, Au 
and Pb for 25-MeV carbon and 32-MeV oxygen ions, 
10:17331 (R;US) 
M-shell electron capture and direct ionization of gold by 25- 
MeV carbon and 32-MeV oxygen ions, 10:17330 (R;US) 
Product states of Hs *, He *, and O2 * electron capture in Cs, 
10:17372 (J;US) 
OXYGENASES 
Code number 1.13 


Enzyme Activity 
Dark/light modulation of ribulose bisphosphate carboxylase 
activity in plants from different photosynthetic categories, 
10:17109 (J;US) 


of coastal fishes and invertebrates (North Atlantic) - 
American oyster, 10:17041 (R;US) 
Multi-Element Analysis 
Heavy metal concentrations in some oyster species of the 
Caribbean coast of Columbia, 10:17176 (R;DE;In German) 
OZONE 
Biological Effects 
Impact of ozone on soybean yield, 10:17203 (J;US) 
Vibrational States 
Vibrational levels of triatomic molecules - semiclassical self- 
—_e and classical spectral calculations, 10:17374 
J;NL) 


PACKAGING 


Preclosure analysis of conceptual waste package designs for a 

nuclear waste repository in tuff, 10:15786 (R;US) 
Performance Testing 

Preclosure analysis of conceptual waste package designs for a 
nuclear waste repository in tuff, 10:15786 (R;US) 

Role of statistics in nuclear waste package 
behavior, 10:15776 (R;US) 

PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 


L-edge x-ray-absorption systematics of the noble metals Rh, 
Pd, and Ag and the main-group metals In and Sn: A study 
ee 10:16555 


Adsorption 
Role of multiple scattering within inverse-photoemission 
ee 
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Catalytic Effects 
Promotion effects on the synthesis of higher alcohols. Tenth 
quarterly report, October-December 1984, 10:15866 (R;US) 
Energy-Level Density 
L-edge x-ray-absorption systematics of the noble metals Rh, 
Pd, and Ag and the main-group metals In and Sn: A study 
of the unoccupied density of states in 4d elements, 10:16555 
G;US) 


Linear dose dependence of ion beam mixing of metals on Si, 
10:16553 (J;US) 


Properties 
FTIR studies of hydrocarbon synthesis on Pd/ZSMS catalysts. 
Quarterly progress report, 10:15551 (R;US) 
PALLADIUM 96 
Beta Decay 
From Q-value measurements to mass and structure of proton- 
rich nuclei in the tin region, 10:17506 (R;US) 
Energy Levels 
From Q-value measurements to mass and structure of proton- 
rich nuclei in the tin region, 10:17506 (R;US) 
PALLADIUM ALLOYS 
De Haas-Van Alphen Effect 
Electronic structure and scattering in PdB/sub x/ from de 
Haas—van Alphen measurements, 10:16554 (J;US) 
Electron Collisions 
Electronic structure and scattering in PdB/sub x/ from de 
Haas—van Alphen measurements, 10:16554 (J;US) 
Electronic Structure 
Electronic structure and scattering in PdB/sub x/ from de 
Haas—van Alphen measurements, 10:16554 (J;US) 
Fermi Level 
Electronic structure and scattering in PdB/sub x/ from de 
Haas—van Alphen measurements, 10:16554 (J;US) 


Study of the kinetics and thermodynamics of hydrogen in Pd- 
based alloys, 10:16593 (R;US) 


Localization and electron-interaction effects in metallic glasses, 
10:16559 (J;US) 
PALLADIUM COMPLEXES 
Agglomeration 


Aggregation of uroporphyrin I and its metal derivatives in 
aqueous solution: Raman difference spectroscopy and 
absorption spectroscopy, 10:16718 (J;US) 

Structure 


Electronic structure of metallouroporphyrins and their 7-7 
dimers, 10:16719 (J;US) 
PALLADIUM COMPOUNDS 
See also PALLADIUM SILICIDES 
Catalytic Effects 
Activation of reducing agents, sodium hydride containing 
complex reducing ajents. 20. Pdc, a new, very selective 
heterogeneous hydrogenation catalyst, 10:16717 (J;US) 
PALLADIUM IONS 
Isoelectronic Atoms 
Electric-dipole, quadrupole, and magnetic-dipole 
susceptibilities and shielding factors for closed-shell ions of 
the He, Ne, Ar, Ni (Cu+), Kr, Pb, and Xe isoelectronic 
sequences, 10:17380 (J;US) 
Susceptibility 


Electric-dipole, quadrupole, and magnetic-dipole 
susceptibilities and shielding factors for closed-shell ions of 
the He, Ne, Ar, Ni (Cu+), Kr, Pb, and Xe isoelectronic 
sequences, 10:17380 (J;US) 


Electric-dipole, quadrupole, and magnetic-dipole 
susceptibilities and shielding factors for closed-shell ions of 
the He, Ne, Ar, Ni (Cu+), Kr, Pb, and Xe isoelectronic 
sequences, 10:17380 (J;US) 

PALLADIUM SILICIDES 
L-S Coupling 

Direct observation of intraionic and interconfigurational 
excitations in an intermediate-valence compound by Raman 
spectroscopy, 10:16640 (J;US) 





Raman Spectroscopy 
Direct observation of intraionic and in 
excitations in an intermediate-valence compound = Raman 
spectroscopy, 10:16640 (J;US) 
PALO DURO BASIN 
Brines 
Behavior of natural uranium, thorium, and radium isotopes in 
the Wolfcamp brine aquifers, Palo Duro Basin, Texas, 
10:15798 (R;US) 
Ground Water 
First status report on regional groundwater flow modeling for 
the Palo Duro Basin, Texas, 10:15758 (R;US) 
Radionuclide Migration 
Geostatistical evaluation of travel time uncertainties, 10:15797 
(R;US) 
PALO VERDE-1 REACTOR 
Wintersburg, Arizona 
Reactor Licensing 
Safety Evaluation Report related to the operation of Palo 
Verde Nuclear Generating Station, Units 1, 2, and 3 (Docket 
Nos. STN 50-528, STN 50-529, and STN 50-530). 
Supplement No. 7, 10:16240 (R;US) 
Reactor Safety 
Safety Evaluation Report related to the operation of Palo 
Verde Nuclear Generating Station, Units 1, 2, and 3 (Docket 
Nos. STN 50-528, STN 50-529, and STN 50-530). 
it No. 7, 10:16240 (R;US) 
PALO VERDE-2 REACTOR 
Wintersburg, Arizona 
Reactor Licensing 
Safety Evaluation Report related to the operation of Palo 
Verde Nuclear ing Station, Units 1, 2, and 3 (Docket 
Nos. STN 50-528, STN 50-529, and STN 50-530). 


Supplement No. 7, 10:16240 (R;US) 
Reactor 


Safety 
Safety Evaluation Report related to the operation of Palo 


Verde Nuclear Station, Units i, 2, and 3 (Docket 
Nos. STN 50-528, STN 50-529, and STN 50-530). 
Supplement No. 7, 10:16240 (R;US) 
PALO VERDE-3 REACTOR 
Wintersburg, Arizona 
Reactor Licensing 
Safety Evaluation Report related to the operation of Palo 
Verde Nuclear Generating Station, Units 1, 2, and 3 (Docket 
Nos. STN 50-528, STN 50-529, and STN 50-530). 
Supplement No. 7, 10:16240 (R;US) 
Reactor Safety 
Safety Evaluation Report related to the operation of Palo 
Verde Nuclear ing Station, Units 1, 2, and 3 (Docket 
Nos. STN 50-528, STN 50-529, and STN 50-530). 
Supplement No. 7, 10:16240 (R;US) 
PAPER INDUSTRY 
Air Pollution 
Westvaco Luke, Maryland monitoring program: data analysis 
and disperson model validation. Final report, July 1981. 
February 1983, 10:16994 (R;US) 


Research Programs 
Federal laboratory research benefitting the pulp and paper 
industry, 10:17753 (R;US) 
PARABOLIC DISH COLLECTORS 
Computerized Control Systems 
PDC-1 control system, 10:15958 (RA;US) 


Images 

PDC-1 optical testing, 10:15959 (RA;US) 
Performance Testing 

PDC-1 optical testing, 10:15959 (RA;US) 
Specifications 


Stirling module concentrator - Vanguard I, 10:15961 (RA;US) 
PARABOLIC DISH REFLECTORS 
Fabrication 
Parabolic dish concentrator (PDC-1) development, 10:15957 
(RA;US) 
Installation 
Parabolic dish concentrator (PDC-1) development, 10:15957 
(RA;US) 
PARABOLIC POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 


PARACHUTES 


Design 
Rotating flexible drag mill, 10:16796 (P;US) 
PARAFFINS 
See ALKANES 
PARAGENES 


PARALLEL PROCESSING 
Codes 
The effects of program restructuring, algorithm change, and 
architecture choice on program performance, 10:17780 
(BA;US) 


PARTIAL DIFFERENTIAL EQUATIONS 
See also NAVIER-STOKES EQUATIONS 
Numerical Solution 
Solution of coupled system of PDE by the transistorized multi- 
grid method, 10:16836 (R;US) 
PARTICLE BEAM FUSION ACCELERATOR 
Diode Tubes 
Impedance scaling of Applied-B ion diodes, 10:17709 (J;US) 
PARTICLE MODELS 


See also SIGMA MODEL 
UNIFIED GAUGE MODELS 


Centrifugal effects in Skyrmeons, 10:17423 (R;US) 
PARTICLE RESUSPENSION 
Research Programs 
HS and E Application Technology branch progress report, 
July 1982-July 1983, 10:17013 (R;US) 
PARTICLE SIZE 
Instruments 
Measurement of charge of brown coal fly ash particles in 
electrostatic precipitators, 10:15591 (R;AU) 
Methods 


Ultrasonic dispersion of soils for routine particle size analysis: 
recommended procedures, 10:17016 (R;US) 
PARTICLES 
When appropriate use more specific terms listed under 
CHARGED PARTICLES, ELEMENTARY PARTICLES, 
and QUASI PARTICLES. 
See also PARTICULATES 


Properties 
Association of chlorophyll with amides on plasticized 
polyethylene particles. II. The isomeric n- 
pyridylmyristamides, 10:17095 (J;JP) 
PARTICLES (FUEL) 
See FUEL PARTICLES 
PARTICULATES 
Prior to September 1981, this concept was indexed to 
PARTICLES and AEROSOLS. 
Atmospheric Circulation 
Comparison of observed and predicted normalized air 
concentrations for particles released from a height of 111 
meters, 10:17007 (BA;US) 
Biological Effects 
Food recognition by Chaetopterus variopedatus (Renier): 
synergy of mechanical and chemical stimulation, 10:17223 
G;US) 
Electric Charges 
Measurement of charge of brown coal fly ash particles in 
electrostatic precipitators, 10:15591 (R;AU) 
Environmental Transport 
Comparison of observed and predicted normalized air 
concentrations for particles released from a height of 111 
meters, 10:17007 (BA;US) 
Some approximation for the wet and dry removal of particles 
and gases from the atmosphere, 10:17008 (BA;US) 
Lung Clearance 
Translocation of particles from lung lobes or the peritoneal 
cavity to regional lymph nodes in beagle dogs, 10:17209 
(J;US) 
M 
Elemental composition of airborne particulates in uranium 
mining and milling operations, 10:15793 (R;US) 
Worker exposure potential at coal conversion facilities, 
10:15651 (R;US) 





Size 
Measurement of charge of brown coal fly ash particles in 
electrostatic precipitators, 10:15591 (R;AU) 
Pneumatic Transport 
Instrumentation, modelling and design for gas borne pulverized 
coal particulate systems, 10:15629 (R;AU) 
Precipitation Scavenging 
Some approximation for the wet and dry removal of particles 
and gases from the atmosphere, 10:17008 (BA;US) 
Quantitative Chemical Analysis 
Elemental composition of airborne iculates in uranium 
mining and milling operations, 10:15793 (R;US) 
Retention 
Translocation of particles from lung lobes or the peritoneal 
cavity to regional lymph nodes in beagle dogs, 10:17209 
G;US) 


Translocation 
Translocation of particles from lung lobes or the peritoneal 
cavity to regional lymph nodes in beagle dogs, 10:17209 
G;US) 
Velocity 
Instrumentation, modelling and design for gas borne pulverized 
coal particulate systems, 10:15629 (R;AU) 
PASCO BASIN 


Basalt Waste Isolation Project drilling and testing. Quarterly 
report, 1 July 1984-30 September 1984, 10:15779 (R;US) 


Basalt Waste Isolation Project drilling and testing. Quarterly 
report, 1 July 1984-30 September 1984, 10:15779 (R;US) 
PASSIVE SOLAR COOLING SYSTEMS 
Economics 


Potential US electricity savings from passive cooling strategies 
in new commercial office buildings, 10:15990 (BA;GB) 


Passive solar commercial buildings, Phases II and III: Blake 

Avenue College Center. Final report, 10:15977 (R;US) 
PASSIVE SOLAR HEATING SYSTEMS 
See also DIRECT GAIN SYSTEMS 
Cost 

Passive solar heating design cost goals and fuel escalation 
targets for the US, 10:15898 (BA;GB) 

Passive solar manufactured buildings: design, construction, and 
Class B results, 10:15986 (R;US) 


Design 
Passive solar heating design cost goals and fuel escalation 
targets for the US, 10:15898 (BA;GB) 
Passive solar manufactured buildings: design, construction, and 
Class B results, 10:15986 (R;US) 


Economic Analysis 
Development of design and economic parameters for passive 
nae coo Master’s thesis, 10:15976 (R;US) 


wae of design and economic parameters for passive 
solar systems. Master's thesis, 10:15976 (R: (R;US) 


Passive solar manufactured buildi 
Class B results, 10:15986 (R;US) 
Passive solar commercial buildings, Phases II and III: Blake 
Avenue College Center. Final report, 10:15977 (R;US) 
Thermal Analysis 
Study of the transient thermal behaviour of a house wall 
equipped of a solar collector with thin plates, 10:15982 
(R;FR;In French) 
PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 
PCA-ORNL REACTOR 
See ORNL-PCA REACTOR 
PCB 
See CHLORINATED AROMATIC HYDROCARBONS 


: design, construction, and 


Procedure for communications with PDP-10 and PDP-11 
as/i UNIX) type computers through use of CPT word 


processing equipment. Revision 1, 10:17767 (R;US) 
PDU 


See PROCESS DEVELOPMENT UNITS 
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PDX DEVICES 
Divertors 
Divertor and scoop limiter experiments on PDX, 10:17694 
(R;US) 
Limiters 
Divertor and scoop limiter experiments on PDX, 10:17694 
(R;US) 
X-Ray Spectra 
Measurement of wall radiation in the soft x-ray region of PDX, 
10:17602 (R;US) 
PEA PLANT 
See PISUM 
PEARL SPAR 
See DOLOMITE 
PEAT 
Drying 
Large-scale peat feed preparation, 10:15616 (R;US) 
Energy Source Development 
International symposium on peat utilization, 10:15533 (B;US) 


Large-scale peat feed preparation, 10:15616 (R;US) 
Meetings 
International symposium on peat utilization, 10:15533 (B;US) 
Petrography 
Micropetrographic characterization of peats, 10:15606 (BA;US) 
Regional Analysis 
Micropetrographic characterization of peats, 10:15606 (BA;US) 
PEATLANDS 
See WETLANDS 
PEBBLE BED REACTORS 
Coated Fuel Particles 
Very high flux research reactors based on particle fuels, 
10:16125 (R;US) 
Reactor Kinetics 
Very high flux research reactors based on particle fuels, 
10:16125 (R;US) 
PEC BRASIMONE REACTOR 
Risk Assessment 
Uncertainty evaluation of fast reactor core seismic response, 
10:16211 (RA;US) 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNSYLVANIA 
Coal Deposits 
Hydrology of Area 3: Eastern Coal Province, Pennsylvania, 
10:15603 (R;US) 
Energy Extension Service 
Energy Extension Service pilot program: Evaluation report 
after two years. Volume II. State reports, 10:16500 (R;US) 
Hydrology 
Hydrology of Area 3: Eastern Coal Province, Pennsylvania, 
10:15603 (R;US) 
Residential Buildings 
Weatherization Assistance Program. Executive summary 
report, 10:16432 (R;US) 
PENTAERYTHRITOL TETRANITRATE 
See PETN 
PEOPLE 
See HUMAN POPULATIONS 
PERHYDROXYL RADICAL 
See HYDROPEROXY RADICALS 
PERMEABILITY 
Variations 
Variational bounds on Darcy's constant, 10:16816 (R;US) 
PERMEABILITY (MAGNETIC) 
See MAGNETIC SUSCEPTIBILITY 
PERRY-1 REACTOR 
Perry, Ohio, USA 
Reactor Licensing 
Safety Evaluation Report related to the operation of Perry 
Nuclear Power Plant, Units 1 and 2 (Docket Nos. 50-440 
and 50-441). Supplement No. 5, 10:16241 (R;US) 
Reactor Safety 
Safety Evaluation Report related to the operation of Perry 
Nuclear Power Plant, Units 1 and 2 (Docket Nos. 50-440 
and 50-441). Supplement No. 5, 10:16241 (R;US) 
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PERRY-2 REACTOR 
Perry, Ohio, USA 
Reactor Licensing 
Safety Evaluation Report related to the operation of Perry 
Nuclear Power Plant, Units 1 and 2 (Docket Nos. 50-440 
and 50-441). Supplement No. 5, 10:16241 (R;US) 
Reactor Safety 
Safety Evaluation Report related to the operation of Perry 
Nuclear Power Plant, Units 1 and 2 (Docket Nos. 50-440 
and 50-441). Supplement No. 5, 10:16241 (R;US) 
PERSONNEL 
Studies of groups of persons employed in a particular field of 
endeavor. For studies on individuals in a group see also MAN. 
See also REACTOR OPERATORS 


Epidemiological study of solvent refined coal (SRC) workers. 
Interim report for study period August 1982-July 1984, 
10:15546 (R;US) 

Health Hazards 
Worker exposure potential at coal conversion facilities, 
10:15651 (R;US) 
Radiation Hazards 
Brain tumors at a nuclear facility, 10:17154 (J;US) 
PERSONNEL DOSIMETRY 
Research Programs 
Health, Safety, and Environment laboratories progress report, 
January-June 1984, 10:16926 (R;US) 
PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERYLENE 
Decomposition 

Electrochemical properties of the solvent SbCls-AlCls-N-(1- 
Butyl)Pyridinium chloride and electrochemical and 
spectroelectrochemical studies of arene solutes, 10:16697 
G;US) 

PESTICIDES 
Diffusion 

Atmospheric concentrations of pesticides above treated fields, 

10:16996 (R;US) 
PETN 


ion 
Comparison of the shock and static compression, 10:16956 
(J;US) 
Volume 
Comparison of the shock and static compression, 10:16956 
(J;US) 
PETROLEUM 
Limited to crude oil; see also COAL LIQUIDS, SHALE OIL, 
ete. 
See also PETROLEUM FRACTIONS 
Chlorinated Aromatic Hydrocarbons 
EPA (Environmental Protection Agency) method study 28, 
PCB's (polychlorinated biphenyls) in oil. Project report, 
September 1981-May 1984, 10:16345 (R;US) 
Energy Consumption 
Florida Energy Data: 1970-1983, 10:16382 (R;US) 
Enhanced Recovery 
Annual report, 1984, 10:15668 (R;US) 
Hydrocracking 
Report of the National Research Institute for Pollution and 
Resources, Number 33, August 1984. Studies on 
hydrocracking of heavy oils with fine-powder catalysts, 
10:15676 (R;JP;JA) 
National Energy Plan 
Secretary’s statement, 10:16380 (RA;US) 
Prices 
Florida Energy Data: 1970-1983, 10:16382 (R;US) 
International adjustment to an oil price shock: role of 
competitiveness, 10:15681 (R;SE) 


Processing 
Annual report, 1984, 10:15668 (R;US) 
Production 


Florida Energy Data: 1970-1983, 10:16382 (R;US) 
Research Programs 

Annual report, 1984, 10:15668 (R;US) 

Fossil energy, 10:16381 (RA;US) 


Supply Disruption 
Strategic Petroleum Reserve: a report on the capability to 
distribute SPR oil, 10:15697 (R;US) 
PETROLEUM COKE 
See COKE 
PETROLEUM DEPOSITS 
See also OIL FIELDS 


Approach to the analysis of optimal investment in oil 
exploration and development under uncertainty, 10:15679 
(R;US) 

Geologic History 

Evolution of sedimentary basins in the Circum-Arctic, 10:15661 

(RA;NO) 
Leases 

Proposed mid-Atlantic OCS oil and gas lease sale. III. 

Geology report, 10:15687 (R;US) 


Proposed oil and gas lease sales 94, 98 and 102. Final 
environmental impact statement, 10:17076 (R;US) 
Proposed St. George Basin, Sale 89. Draft environmental 
impact statement, 10:15690 (R;US) 
Meetings 
Geological framework and hydrocarbon potential of basins in 
the Nothern Seas, 10:15660 (R;NO) 
Resource Assessment 
Computer program directory for petroleum assessment of 
wilderness lands in the western United States, 10:15659 
(R;US) 
PETROLEUM FRACTIONS 
See also PETROLEUM RESIDUES 
Biological Effects 
Food recognition by Chaetopterus variopedatus (Renier): 
synergy of mechanical and chemical stimulation, 10:17223 
G;US) 
PETROLEUM INDUSTRY 
Air Pollution Abatement 
Trends in residual fuel oil demand and conversion capacities in 
Western Europe; impact on sulfur emissions, 10:15680 
(R;NL) 
Financial Data 
Performance profiles of major energy producers, 1983. Volume 
2. Statistical tables, 10:15683 (R;US) 
Performance profiles of major energy producers, 1983. Volume 
1. Analysis of trends, 10:15682 (R;US) 
Profiles of foreign direct investment in US energy, 1983, 
10:15684 (R;US) 
Investment 
Profiles of foreign direct investment in US energy, 1983, 
10:15684 (R;US) 
Offshore Operations 
Feasibility studies for identification of Santa Barbara natural 
seep and platform oils. Final report, 10:15691 (R;US) 


Performance of oil industry cross-country pipelines in western 
Europe: statistical summary of reported spillages-1983, 
10:15693 (R;NL) 

PETROLEUM REFINERIES 
Chemical Feedstocks 

Refining of ACIRL syncrudes to transport fuels, 10:15556 

(R;AU) 
Economic Analysis 

Evaluation of the Liberian Petroleum Refining Company 
operations: crude oil refining vs product importation, 
10:15686 (R;US) 

Waste Processing 
Trends in oil discharged with aqueous effluents from oil 
refineries in Western Europe, 10:15688 (R;NL) 
PETROLEUM RESIDUES 
B.P. over 1100°F, 593°C; includes oil residues, residua. 


Report of the National Research Institute for Pollution and 
Resources, Number 33, August 1984. Studies on 
hydrocracking of heavy oils with fine-powder catalysts, 
10:15676 (R;JP;JA) 





PHASE CHANGE MATERIALS 
Porous Materiais 


PHASE CHANGE MATERIALS 
Use with the specific phase change material (e.g. calcium chloride) 
when known. 
Porous Materials 
Heat storage by latent heat of fusion of a material adsorbed on 
a porous support, 10:16325 (R;FR;In French) 


Hydrogenation 
Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 6, November 1, 1984-January 31, 1985, 10:15550 
(R;US) 
IL 


Chemical Reactions 
Reactions with aromatic compounds of recoiling bromine 
atoms formed from the 7 "7Kr — ** "Br transformations. 
Liquid-phase reactions, 10:16759 (J;US) 


Critical behavior near a vanishing miscibility gap, 10:16641 
G;US) 
Monitoring 

Worker exposure potential at coal conversion facilities, 

10:15651 (R;US) 


Critical behavior near a vanishing miscibility gap, 10:16641 
G;US) 
Phase Transformations 
Critical behavior near a vanishing miscibility gap, 10:16641 
G;US) 
PHENOLS 
See also PHENOL 
Monitoring 
Duvas as a real-time, field-portable wastewater monitor for 
phenolics, 10:16951 (J;US) 
NMR Spectra 
200 MHz 'H NMR spectral catalog of standards related to 
low-rank coal-derived materials, Supplement 1 (Spectra of 
125 compounds), 10:15576 (R;US) 
CETYLENE 


See TOLAN 


Plasma membrane reorganization induced by tumor promoters 
in an epithelial cell line, 10:17193 (J;US) 
PHOSPHATASES 
Code number 3.1.3. 
Enzyme Activity 
Effect of SO2 on light modulation of plant metabolism. 
Progress report, 10:17081 (R;US) 
PHOSPHATES 
For salts only; see also PHOSPHORIC ACID ESTERS. 


See also NEPTUNIUM PHOSPHATES 
THORIUM PHOSPHATES 
URANIUM PHOSPHATES 
ZIRCONIUM PHOSPHATES 


Concentration 
Quality of water and time-of-travel in Bakers Creek near 
Clinton, Mississippi, 10:16998 (R;US) 


Phosphomannosyl receptors may participate in the adhesive 
interaction between lymphocytes and high endothelial 
venules, 10:17137 (J;US) 

PHOSPHORS 
Infrared Spectra 

On the feasibility of infrared phosphors in super-slow particle 

searches, 10:16932 (BA;US) 
PHOSPHORUS 31 TARGET 
Antiproton Reactions 

Antiprotonic atomic energy levels via the (anti p,p) reaction, 

10:17496 (J;NL) 
PHOSPHORUS 32 


Accumulation 
Bioaccumulation of P-32 in bluegill and catfish, 10:17150 
(R;US) 


Bioaccumulation of P-32 in bluegill and catfish, 10:17150 
(R;US) 


ERA-10/9 / 1828 


Uptake 
Bioaccumulation of P-32 in bluegill and catfish, 10:17150 
(R;US) 
PHOSPHORUS 33 
Energy Levels 
36S(d,p)*"S and /sup 34,36/S(d,*He)/sup 33,35/P reactions, 
10:17494 (J;US) 
PHOSPHORUS 35 
Energy Levels 
36S(d,p)*’S and /sup 34,36/S(d,*He)/sup 33,35/P reactions, 
10:17494 (J;US) 
PHOSPHORUS FLUORIDES 
Autoionization 
Vibrational autoionization in PFs: Doing violence to the 
propensity rule, 10:17368 (J;US) 


Vibrational autoionization in PF;: Doing violence to the 
propensity rule, 10:17368 (J;US) 
PHOSPHORYLATION 
Stimulation 
Structural and chemical specificity of diradylglycerols for 
protein kinase c activation, 10:17085 (J;US) 
PHOTOANODES 


a-Fe,03 photoanodes doped with silicon, 10:15940 (J;US) 
Photoactivity of pol ine a-Fe,O; electrodes doped with 
group IVA elements, 10:15939 (J;US) 
PHOTOCHEMICAL OXIDANTS 
Health Hazards 
Health effects of oxidants, 10:17205 (J;GB) 
PHOTOCHEMISTRY 
Research Programs 
Study of intermediates from transition metal excited-state 
electron-transfer reactions. Progress report, April 1, 1984- 
March 31, 1985, 10:16739 (R;US) 
PHOTOCONDUCTORS 
Fabrication 


Low leakage 10,000-V silicon photoconductive switch, 
10:16839 (J;US) 
Leakage Current 
Low leakage 10,000-V silicon photoconductive switch, 
10:16839 (J;US) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROCHEMICAL CELLS 
Photoelectrochemical reduction of carbon dioxide. Final 
report, 10:16416 (R;US) 
Electrochemical Corrosion 
Chemical anchoring of organic conducting polymers to 
semiconducting surfaces, 10:16418 (P;US) 


Chemical anchoring of organic conducting polymers to 
semiconducting surfaces, 10:16418 (P;US) 
Photoanodes 
Photoactivity of polycrystalline a-Fe,O; electrodes doped with 
group IVA elements, 10:15939 (J;US) 
PHOTOELECTROLYSIS 
Computerized Simulation 
Activities at the Brookhaven National Laboratory Integrated 
Test Bed for advanced hydrogen technology, 10:15825 
(BA;US) 
PHOTOGRAPHIC EMULSIONS 
Mathematical Models 
Low-energy x-ray response of photographic films. I. 
Mathematical models, 10:16946 (J;US) 
Opacity 
Low-energy x-ray response of photographic films. I. 
Mathematical models, 10:16946 (J;US) 
Spectral Response 
Low-energy x-ray response of photographic films. I. 
Mathematical models, 10:16946 (J;US) 
PHOTOGRAPHIC FILM DOSEMETERS 
Performance Testing 
1983 ORNL intercomparison of personnel neutron and gamma 
dosemeters, 10:17543 (R;US) 
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PHOTOGRAPHIC FILMS 
Mathematical Models 
Low-energy x-ray response of photographic films. I. 
Mathematical models, 10:16946 (J;US) 
Opacity 
Low-energy x-ray response of photographic films. I. 
Mathematical models, 10:16946 (J;US) 
Spectral Response 
Low-energy x-ray response of photographic films. I. 
Mathematical models, 10:16946 (J;US) 
PHOTOIONIZATION 


Tonization of organic molecules with ultraviolet lasers: A 
technique for generating large, well-defined ionized volumes, 
10:17608 (J;US) 

PHOTOMAGNETIC EFFECT 


See MAGNETIC SUSCEPTIBILITY 
VISIBLE RADIATION 


PHOTON ACTIVATION ANALYSIS 

See PHOTONS 
PHOTON DETECTION (GAMMA) 

See GAMMA DETECTION 
PHOTON DETECTION (X-RAY) 

See X-RAY DETECTION 
PHOTON-ELECTRON INTERACTIONS 

Compton Effect 
MAXWELL: Exact photon cross-section processor for 
relativistic Maxwellian electrons, 10:17447 (J;NL) 
Calculations 


MAXWELL: Exact photon cross-section processor for 
relativistic Maxwellian electrons, 10:17447 (J;NL) 
PHOTON-MOLECULE COLLISIONS 
Photoionization 


Locally complex distortions of the energy spectrum in the 
calculation of scattering amplitudes and photoionization 
cross sections, 10:17361 (J;US) 

PHOTONS 
Structure Functions 

Polarized-photon structure function and asymmetry in photon 

photoproduction process, 10:17437 (J;US) 
PHOTONUCLEAR REACTIONS 
Photoproduction 


[Theoretical study of pion and kaon photoproduction in 
nuclei]. Final technical report, 10:17486 (R;US) 
PHOTOPRODUCTION 


Asymmetry 
Polarized-photon structure function and asymmetry in photon 
photoproduction process, 10:17437 (J;US) 
PHOTOSYNTHESIS 
Electron Transfer 
Theoretical calculations of microwave effects on the triplet 
yield in photosynthetic reaction centers, 10:16746 (J;NL) 
ition 


Inhibition of photosynthesis by sodium fluoride. I. The sodium 
fluoride-induced carbon dioxide burst from Chlorella, 
10:17231 (J;NL) 

PHOTOSYNTHETIC BACTERIA 
DNA Sequencing 

Reaction center and light-harvesting I genes from 

Rhodopseudomonas capsulatta, 10:17126 (J;US) 
Genetic Engineering 

Optimal conditions for genetic transformations of the 

cyanobacterium Anacystis nidulans R2, 10:17123 (J;US) 
Photosynthesis 

Tunneling in Chromatium c! hores: detection of a 

Hopfield charge-transfer band, 10:17125 (J;US) 
PHOTOSYNTHETIC REACTION CENTERS 
Structural Chemical Analysis 

Presence in photosystem II core complexes of a 34-kilodalton 

polypeptide required for water photolysis, 10:17086 (J;US) 
PHOTOVOLTAIC CELLS 
See also SOLAR CELLS 


Spectral sensitization in an organic p-n junction photovoltaic 
cell, 10:15931 (J;US) 
Photosensitivity 
Spectral sensitization in an organic p-n junction photovoltaic 
cell, 10:15931 (J;US) 


P-N Junctions 
Spectral sensitization in an organic p-n junction photovoltaic 
cell, 10:15931 (J;US) 
Spectral Response 
Spectral sensitization in 
cell, 10:15931 (J;US) 
Technology Assessment 
Renewable energy resources, 10:16401 (RA;US) 
PHOTOVOLTAIC POWER PLANTS 
Concentrator Solar Cells 
Technology and economic status of concentrating photovoltaic 
systems in the United States, 10:15945 (BA;GB) 
Cost Benefit Analysis 
Technology and economic status of concentrating 
systems in the United States, 10:15945 (BA;GB) 
Environmental Impacts 
Technical assessment manual: electrical generation. Volume I, 
Edition III, 10:16048 (R;US) 
Load Analysis 
Operational behavior of line-commutated photovoltaic systems 
on a distribution feeder, 10:15943 (J;US) 
Technology Assessment 
Technical assessment manual: electrical generation. Volume I, 
Edition III, 10:16048 (R;US) 
PHOTOVOLTAIC POWER SUPPLIES 
Exports 
Federal export assistance programs le to the US 
photovoltaic industry. Final report, 10:15899 (R;US) 
Load Analysis 
Statistical prediction of instantaneous residential electric 
demand, 10:15941 (RA;US) 
Power Conditioning Circuits 
Engineering evaluation summary report for American Power 
Conversion Corporation Model UI-4000 utility-interactive 
residential photovoltaic power conditioning subsystem, 
10:15942 (R;US) 
Silicon Solar Cells 
Polycrystalline silicon forecast for the Photovoltaic Industry, 
10:15937 (BA;GB) 
PHYSICAL RADIATION EFFECTS 
Cascade diffusion theory of sink capture fluctuations during 
irradiation of a solid, 10:16544 (R;US) 
Electron Microscopy 
Direct observation of ion-beam-induced effects in the ANL- 
HVEM, 10:16530 (R;US) 
PHYTOPLANKTON 
Biological Adaptation 
Photoadaptation in marine phytoplankton: changes in spectral 
absorption and excitation of chlorophyll a fluorescence, 
10:17043 (J;US) 
Optical Properties 
Photoadaptation in marine phytoplankton: changes in spectral 
tion and excitation of chlorophyll a fluorescence, 
10:17043 (J;US) 


Photosensitivity 
ion in marine phytoplankton: changes in spectral 
absorption and excitation of chlorophyll a fluorescence, 
10:17043 (J;US) 


Productivity 
Diel production and microheterotrophic utilization of dissolved 
free amino acids in waters off southern California, 10:17044 
G;US) 
PICEANCE CREEK 
Natural Gas Deposits 
Facies relationships and reservoir potential of the Ohio Creek 
interval across the Piceance Creek basin, northwestern 
Colorado, 10:15700 (R;US) 


an organic p-n junction photovoltaic 


photovoltaic 


Facies relationships and reservoir potential of the Ohio Creek 
interval across the Piceance Creek basin, northwestern 
Colorado, 10:15700 (R;US) 


Facies relationships and reservoir potential of the Ohio Creek 
interval across the Piceance Creek basin, northwestern 
Colorado, 10:15700 (R;US) 





PIGE ANALYSIS 

See PROTON REACTIONS 
PIGMENT CELLS 

See ANIMAL CELLS 


See FOUNDATIONS 
PILGRIM REACTOR 
See PILGRIM-1 REACTOR 
PILGRIM-1 REACTOR 
Plymouth, Massachusetts, USA 
Feedwater Heaters 
BECO’s experience at Pilgrim Nuclear Power Station with 
feedwater heaters and associated systems, 10:16098 (RA;US) 
PILOT PLANTS 
See also BARSTOW SOLAR PILOT PLANT 
Stainless Steels 
Erosive-wear 
10:15568 (J;US) 
PINES 
Plant Growth 
Trace elements in tree rings: evidence of recent and historical 
air pollution, 10:17027 (J;US) 
PINS (FUEL) 
See FUEL PINS 
PION MINUS REACTIONS 
Elastic Scattering 
Pion scattering from C and Ca at 800 MeV/c, 10:17491 (J;US) 
Inelastic Scattering 
Pion scattering from C and Ca at 800 MeV/c, 10:17491 (J;US) 
Knock-Out Reactions 
ee reactions in “*Ca, 10:17500 (J;US) 
Free Reactions 


using an ultrasonic technique, 


(a,2N) reactions in “*Ca, 10:17500 (J;US) 
PION MINUS-PROTON INTERACTIONS 
Elastic Scattering 
Large-momentum-transfer elastic scattering of 7, K, and rho 
on protons at 100 and 200 GeV/c, 10:17415 (J;US) 
Multiple Production 
Results from a hadron jet experiment at Vs = 19.4 and 27.4 
GeV, 10:17400 (R;US) 
Spin Flip 
Clues to QCD d from flavor dependence of nucleon 
spin-flip transitions, 10:17436 (J;US) 
PION PLUS REACTIONS 
Elastic Scattering 
Pion scattering from C and Ca at 800 MeV/c, 10:17491 (J;US) 
Inelastic Scattering 
Pion scattering from C and Ca at 800 MeV/c, 10:17491 (J;US) 
Knock-Out Reactions 
(a,7N) reactions in “*Ca, 10:17500 (J;US) 
Production 


Partial-wave analysis of coherent 3 7 production on nuclei at 
200 GeV, 10:17412 (J;US) 
Quasi-Free Reactions 
(a,2N) reactions in “Ca, 10:17500 (J;US) 
PION PLUS-PROTON INTERACTIONS 
Elastic Scattering 
Large-momentum-transfer elastic scattering of 7, K, and rho 
on protons at 100 and 200 GeV/c, 10:17415 (J;US) 
Spin Flip 
Clues to QCD dynamics from flavor dependence of nucleon 
spin-flip transitions, 10:17436 (J;US) 
PION REACTIONS 


See also PION MINUS REACTIONS 
PION PLUS REACTIONS 


Particle Production 
Particle multiplicities and multiplicity correlations observed in 
@ and rho collisions with He and Ne nuclei, 10:17419 (J;US) 
PION-NUCLEON INTERACTIONS 
Interaction Range 
One-gluon-exchange and the short-range part of the pion- 
nucleon and pion-pion interaction, 10:17446 (J;NL) 
PION-PION INTERACTIONS 
Interaction Range 
and the short-range part of the pion- 
nucleon and pion-pion interaction, 10:17446 (J;NL) 
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PIONS PLUS 
Multiple Production 

Partial-wave analysis of coherent 3 7 production on nuclei at 

200 GeV, 10:17412 (J;US) 
Particle Production 

Pion source parameters in heavy ion collisions, 10:17489 
(R;US) 

Two- and three-pion production by v/sub p/d reactions near 
threshold: The implications for nucleon-decay experiments, 
10:17414 (J;US) 

Photoproduction 

[Theoretical study of pion and kaon photoproduction in 

nuclei]. Final technical report, 10:17486 (R;US) 
Polarizability 

Hadronic tau decay, pion radiative decay, and pion 

polarizability, 10:17438 (J;US) 
Radiative Decay 

Hadronic tau decay, pion radiative decay, and pion 

polarizability, 10:17438 (J;US) 
PIONS MINUS 
Energy Losses 

Energy losses of positive and negative high-energy channeled 

particles, 10:17542 (J;US) 
Multiple Production 

Observation of strangeness correlations in e* e~ annihilation at 

Vs = 29 GeV, 10:17411 (J;US) 
PIONS PLUS 
Energy Losses 

Energy losses of positive and negative high-energy channeled 

particles, 10:17542 (J;US) 
Inelastic Scattering 

Pion inelastic scattering to the first three excited states of 

lithium-6. Doctor's thesis, 10:17485 (R;US) 
Multiple Production 
Observation of strangeness correlations in e* e~ annihilation at 
Vs = 29 GeV, 10:17411 (J;US) 
PIPE RESTRAINTS 
See RESTRAINTS 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
Environmental Impacts 

Selective bibliography on the reclamation of rights-of-way for 
natural gas transmission pipelines. Final topical report, 
January 1983-June 1984, 10:15712 (R;US) 

Oil Spills 

Performance of oil industry cross-country pipelines in Western 
Europe. Statistical summary of reported spillages, 1983, 
10:15694 (R;NL) 

Performance of oil industry cross-country pipelines in western 
Europe: statistical summary of reported spillages-1983, 
10:15693 (R;NL) 

Rights-of-Way 

Selective bibliography on the reclamation of rights-of-way for 
natural gas transmission pipelines. Final topical report, 
January 1983-June 1984, 10:15712 (R;US) 

PIPES 
Crack Propagation 

Effects of sulfur chemistry and flow rate on fatigue crack 

growth rates in LWR environments, 10:16121 (R;US) 
Fatigue 

Effects of sulfur chemistry and flow rate on fatigue crack 

growth rates in LWR environments, 10:16121 (R;US) 
Safety Engineering 

Seismic margins and calibration of piping systems, 10:16305 

(R;US) 
Seismic Effects 

Dynamic response of pressurized Z-bend piping systems tested 
beyond elastic limits and with support failures. Final report, 
10:16228 (R;US) 

Stress Analysis 

Dynamic response of pressurized Z-bend piping systems tested 
beyond elastic limits and with support failures. Final report, 
10:16228 (R;US) 





Stress Corrosion 
Ultrasonic scattering from intergranular stress corrosion 
cracks: derivation and application of theory. Final report 
(PWR), 10:16119 (R;US) 
Ultrasonic Testing 
Ultrasonic scattering from intergranular stress corrosion 
cracks: derivation and application of theory. Final report 
(PWR), 10:16119 (R;US) 
Welded Joints 
Influence of induction 
ultrasonic reflectivity of IGSCC, 10:16099 (R;US) 
PISUM 


Phytochromes 
Phytochrome in photosynthetically competent plants: 
characterization by monoclonal antibodies. Progress report, 
10:17080 (R;US) 
PITTSBURG-MIDWAY SOLVENT REFINED COAL PRO 
See SRC PROCESS 
PLANT BREEDING 
M 
Induced mutations for crop improvement in Latin America. 
Proceedings of a regional seminar on the utilization of 
induced mutations for crop improvement for countries in 
Latin America jointly organized by the IAEA and the FAO 
held in Lima, Peru, 17-23 October 1982, 10:17148 (R;XA) 
PLANT CELLS 


Selection, isolation, and characterization of cadmium-resistant 
Datura innoxia suspension cultures, 10:17186 (J;US) 
PLANT CULTIVATION 
See CULTIVATION TECHNIQUES 
PLANT GROWTH 


Analysis 
Filtering the effects of competition from ring-width series, 
10:17019 (J;ZZ) 


Responses of selected plant species to elevated carbon dioxide 
in the field, 10:17198 (J;US) 
Temperature Effects 
Conjunctive use of soil warming and municipal waste water 
irrigation to enhance woody biomass production, 10:15934 
G;NL) 
Variations 
Acidic precipitation effects on crops: a review and analysis of 
research, 10:17199 (J;US) 
PLANT STEMS 


Role of gibberellin in the growth response of submerged deep 
water rice, 10:17180 (J;US) 


ive Evaluations 
Screening of non-commercial woody plants as biomass fuel 
producers. Reporting period: June 1, 1978-January 31, 1979, 
10:15907 (R;US) 


Acid rain, heavy metals and uptake of pollutants by plants, 
10:17172 (R;DE;In German) 


Experimental studies on the phytotoxicity of acidic 
precipitation: the US experience, 10:17226 (BA;US) 


Measurement of carbon fixation and allocation using 'C- 
labeled carbon dioxide, 10:17141 (J;US) 
Sensitivity 
Experimental control of flowering in Lemna. IV. Inhibition of 
photoperiodic sensitivity by copper, 10:17230 (J;US) 
ISTRIAL) 


stress improvement treatment on 


Ballooning Instability 
Analytic theory of resistive ballooning modes, 10:17626 (J;US) 
Finite Larmor radius and wall effects on the M = 1 ballooning 
mode at arbitrary beta in axisymmetric tandem mirrors, 
10:17610 (J;US) 
— in anisotropic pressure toroids, 10:17628 
J; 
Charged-Particle Transport 
Confinement and transport in stellarators, 10:17609 (J;US) 
Charged-Particle Transport Theory 
Wave-induced plasma transport in the magnetic drift frequency 
range, 10:17620 (J;US) 
Calculations 


Computational plasma physics and supercomputers. Revision 1, 
10:17607 (R;US) 
ECR Heating 
ee eee 
the ion-cyclotron frequency, 10:17616 (J;US) 
Electric 


Conductivity of RF-heated plasma, 10:17634 (J;US) 
Electric Currents 
Measurement of the Pfirsch-Schlueter and bootstrap currents in 
a stellarator, 10:17642 (J;US) 


Measurement of the Pfirsch-Schlueter and bootstrap currents in 
a stellarator, 10:17642 (J;US) 
Fluctuations 
Multichannel scattering studies of the spectra and spatial 
distribution of tokamak microturbulence, 10:17612 (J;US) 


Plasma-wall interactions in tandem mirror machines, 10:17606 
(R;US) 
Ion Temperature 
Ion energy measurements on a reversed-field pinch experiment 
using Doppler broadening, 10:17617 (J;US) 
Kinetic Equations 


Asymptotic behaviour of the plasma equation. Technical 
summary report, 10:17574 (R;US) 
Kink Instability 
Trapped particle destabilization of the internal kink mode, 
10:17638 (J;US) 
Radius 


Finite Larmor radius and wall effects on the M = 1 ballooning 
mode at arbitrary beta in axisymmetric tandem mirrors, 
cue aan US) 


Saas generated magnetic fields and thermal flux inhibition. 
candnnahatiaes report, 10:17674 (R;US) 
Laser-Radiation Heating 
Self-generated magnetic fields and thermal flux inhibition. 
Memorandum report, 10:17674 (R;US) 
Magnetic Surfaces 
Error magnetic fields in a cylindrical plasma: Stability with 
zero pressure, 10:17621 (J;US) 
Three-dimensional magnetohydrodynamic studies of the 
reversed-field pinch, 10:17641 (J;US) 
Nonlinear Problems 
Effect of nonlinear collective processes on 
a pure-electron plasma, 10:17611 G; ;US) 
Electrostatic ion—ion 
barrier cell, 10:17623 (J;US) 
Four-field model for tokamak plasma dynamics, 10:17591 
(R;US) 
Three-dimensional magnetohydrodynamic studies of the 
reversed-field pinch, 10:17641 (J;US) 
Wave-induced plasma transport in the magnetic drift frequency 
range, 10:17620 (J;US) 


the confinement of 
instability in a thermal- 





Piasma Confinement 
Effect of nonlinear collective processes on the confinement of 
sienna 10:17611 (J;US) 


Instability 
Particle simulation of the resistive g mode in a sheared 
magnetic field, 10:17637 (J;US) 


Piasma Waves 
Lower-hybrid wave resonance cone detection via COs-laser 
scattering, 10:17627 (J;US) 


New recycling model for light ions and atoms, 10:17598 
(R;US) 


Error magnetic fields in a 
zero pressure, 10:17621 (J;US) 
Stabilization 
Finite orbit analysis for long wavelength modes in a plasma 
with a hot component, 10:17592 (R;US) 
Stochastic Processes 
Error magnetic fields in a cylindrical plasma: Stability with 
zero pressure, 10:17621 (J;US) 
Turbulence 
Multichannel scattering studies of the spectra and spatial 
distribution of tokamak microturbulence, 10:17612 (J;US) 
Two-Stream Instability 
Electrostatic ion—ion instability in a thermal- 
barrier cell, 10:17623 (J;US) 
Wall Effects 
Finite Larmor radius and wall effects on the M = 1 ballooning 
mode at arbitrary beta in axisymmetric tandem mirrors, 
10:17610 G;US) 
PLASMA ACCELERATORS 


plasma: Stability with 


Performance of the TFTR bolometers, 10:17599 (R;US) 
Carbon Dioxide Lasers 
Lower-hybrid wave resonance cone detection via COs:-laser 
scattering, 10:17627 (J;US) 
Data Acquisition 


conditions, 10:17748 (BA;GB) 
Data Acquisition Systems 
Data acquisition system for the present and the future, 
10:17666 (BA;GB) 
Functions 


X-ray analysis of non-Maxwellian distributions (Current drive), 
10:17668 (BA;GB) 
Electrostatic Analyzers 
Effects of intense ultraviolet radiation on electrostatic energy 
analyzers, 10:17585 (R;US) 
Energy Spectra 
Neutron yields and energy spectra from fusion plasmas, 
10:17669 (BA;GB) 
Far Infrared Radiation 
Low-Noise-Far-Infrared (FIR) Receiver tasks: FIR laser 
Final report, 10:17579 (R;US) 
Fusion Yield 
Neutron yields and energy spectra from fusion plasmas, 
10:17669 (BA;GB) 


Heterodyne Receivers 
heterodyne receiver for the measurement of the 
time evolution of the electron temperature profile on the 
Tokamak Fusion Test Reactor, 10:17646 (J;US) 


Direct reading fast microwave interferometer for ELMO 
Bumpy Torus, 10:17648 (J;US) 


Interferometry 
Direct reading fast microwave interferometer for ELMO 
Bumpy Torus, 10:17648 (J;US) 
Multichannel far-infrared phase imaging for fusion plasmas, 
10:17631 (;US) 
Beams 


Advanced development of particle beam probe diagnostic 
Technical progress report, 1 November 1983-31 


systems. 
December 1984, 10:17587 (R;US) 
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Effects of intense ultraviolet radiation on electrostatic energy 
analyzers, 10:17585 (R;US) 
ing of heavy ion beam probes for reactor-size devices, 
10:17586 (R;US) 
Ton Probes 
Barium ion beam probe for magnetic field, diamagnetism, 
space potential measurement in plasmas, 10:17647 (J;US) 
Neutral a deen Beam 
ics for hot plasmas using hydrogen neutral beams, 
10:17661 (BA;GB) 
On-Line Measurement Systems 
i ics in the hostile environments of a prototype fusion 
reactor, 10:17670 (BA;GB) 


Plasma Density 
density plasma diagnostics in magnetic confinement 
fusion, 10:17665 (BA;GB) 
Reactor Instrumentation 
i in the hostile environments of a prototype fusion 
reactor, 10:17670 (BA;GB) 
X-Ray Emission Analysis 
X-ray analysis of non-Maxwellian distributions (Current drive), 
10:17668 (BA;GB) 
X-Ray Spectrometers 
Time-resolving electron temperature 
ALCATOR C, 10:17584 (RUS) 
X-Ray Spectroscopy 
Measurement of central nickel density in Doublet III plasmas 
with a soft x-ray diode array, 10:17613 (J;US) 
X-ray diagnostics for TFTR, 10:17667 (BA;GB) 
X-ray spectroscopy on tokamaks, 10:17660 (BA;GB) 
PLASMA GUNS 
Performance 
Co-axial electrodes gun characteristics, 10:17578 (R;EG) 
PLASMA HEATING 
RF Systems 
Status and plans for US and international radio-frequency 
experiments on fusion devices, 10:17722 (J;US) 
PLASMA INSTABILITY 
See also DECAY INSTABILITY 


PLASMA MACROINSTABILITIES 
PLASMA MICROINSTABILITIES 


Instability Growth Rates 
Particle simulation of the resistive g mode in a sheared 
magnetic field, 10:17637 (J;US) 


Particle simulation of the resistive g mode in a sheared 
magnetic field, 10:17637 (J;US) 
PLASMA MACROINSTABILITIES 
See also BALLOONING INSTABILITY 
FLUTE INSTABILITY 
KINK INSTABILITY 
TEARING INSTABILITY 
Stabilization 
Stability of high energy particle plasmas to MHD-like modes, 
10:17588 (R;US) 
PLASMA MICROINSTABILITIES 
See also DRIFT INSTABILITY 
Stabilization 
Tokamak plasma current disruption infrared control system, 
10:17659 (P;US) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA (QUARK) 
See QUARK MATTER 
PLASMA SHEET 
Drift Instability 
Nonlinear evolution of the lower-hybrid drift instability, 
10:17651 (J;US) 
PLASMA SIMULATION 
Relations 


diagnostic for 


and spatial grid effects in implicit particle 
simulation, 10:17657 (J;US) 
PLASMA SWITCHES 
Current Density 
Current distribution in a plasma erosion opening switch, 
10:16092 (J;US) 





Electric Conductivity 
Current distribution in a plasma erosion opening switch, 
10:16092 (J;US) 
Currents 


Current distribution in a plasma erosion opening switch, 
10:16092 (J;US) 
Fields 


Current distribution in a plasma erosion opening switch, 
10:16092 (J;US) 
PLASMA WAVES 
See also ELECTRON PLASMA WAVES 
Inverse Problem 
Inverse-scattering theory for the non-spherically-symmetric 
three-dimensional plasma wave equation, 10:17629 (J;US) 
Nonlinear Problems 
Nonlinear intraction of S-polarized surface waves at the 
boundary of a semibounded magnetized plasma, 10:17577 
(R;EG) 


PLASMASPHERE 
Ion Temperature 
Plasma and magnetospheric research, 10:17316 (R;US) 
PLASMIDS 


Radiosensitivity Effects 
Radiation-induced mutagenicity and 
strains of Salmonella, 10:17152 (J;US) 
PLASMONS 
Decay Instability 
Kinetic theory of two-plasmon decay, 10:17594 (R;US) 
PLASTIC PROPERTIES 


in Ames tester 


See PLASTICITY 

PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 

PLASTIC SCINTILLATION DETECTORS 


Design 
Plastic multidetector for light nuclei identification at GANIL, 
10:16900 (RA;US) 


Plastic multidetector for light nuclei identification at GANIL, 
10:16900 (RA;US) 
PLASTICITY 
Mathematical Models 
Accurate representation of large strain non-proportional plastic 
flow in ductile materials, 10:16771 (R;US) 
ics 


See also POLYSTYRENE 
TEFLON 


Materials Testing 
Atomic oxygen facility for studying polymer materials for 
applications, 10:16824 (R;US) 
Effects 


spacecraft 
Physical Radiation 
Energy and surface morphology of Kapton 
(trademark) under atomic oxygen bombardment, 
10:16611 (R;US) 
TINUM 


Coatings 
Desulfurization and structural transformation of thiophene on 
the Pt(111) surface, 10:16564 (J;US) 


Properties 

FTIR studies of hydrocarbon synthesis on Pd/ZSMS catalysts. 
Quarterly progress report, 10:15551 (R;US) 

Methanol adsorption on Pt(111), 10:16523 (R;US) 

X-Ray Spectra 

Desulfurization and structural transformation of thiophene on 

the Pt(111) surface, 10:16564 (J;US) 
PLATINUM COMPLEXES 


Agglomeration 
Aggregation of uroporphyrin I and its metal derivatives in 
aqueous solution: Raman difference 
absorption spectroscopy, 10:16718 (J;US) 
Chemical Reactions 
Adducts formed between deoxyguanosine and cis- 
: separation by means of 
y, 10:17098 0: US) 
2 and Pt[P(t-Bu)s} with SO; and CS,, 


Reactivity of 
10:16732 (J;US) 
Electronic Structure 
Electronic structure of 
dimers, 10:16719 (J;US) 


yrins and their 7-2 


Ton Exchange Chromatography 
Adducts formed between deoxyguanosine and cis- 
dichlorodiammineplatinum(II): separation by means of 
cation-exchange chromatography, 10:17098 (J;US) 
Structural Chemical Analysis 
Reactivity of Pt(PCys)s and Pt[P(t-Bu)s with SO. and CS:, 
10:16732 GJ;US) 
Toxicity 
Induced resistance to platinum in Chinese hamster ovary cells, 
10:17194 (J;US) 


See QUATERNARY PERIOD 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLT DEVICES 
Plasma Diagnostics 
Spectrometer-sensitivity calibration in the extreme ultraviolet 
by means of branching ratios of magnetic-dipole lines, 
10:17656 (J;US) 
PLUGS 
See CLOSURES 
PLUMES 
Diffusion 
ASCOT FY-1984 progress report, 10:16971 (R;US) 
HS and E Application Technology branch progress report, 
July 1982-July 1983, 10:17013 (R;US) 


Wind tunnel simulation of the immission of noxious substances 
in the vicinity of buildings: a comparison with corresponding 
field tests, 10:17000 (TG;GB) 

PLUTONIUM 
Emission 
iments on plutonium determination by the ICP method, 
10:16660 (TG;US) 
Nuclear Materials 
Rockwell Hanford Operations chemical 
report, December 1984, 10:15751 (R;US) 
Radiation Hazards 
Brain tumors at a nuclear facility, 10:17154 (J;US) 
Radioactive Waste Processing 

Ferrite treatment of actinide waste solutions: alternative 
methods of ferrite production for use in waste treatment, 
10:15778 (R;US) 


monthly 


Aqueous recovery of plutonium from pyrochemical processing 
residues, 10:15749 (R;US) 
Separation Processes 
recovery of plutonium from pyrochemical processing 
residues, 10:15749 (R;US) 


HS and E Application Technology branch progress report, 
July 1982-July 1983, 10:17013 (R;US) 
Sorptive Properties 
Nevada Nuclear Waste Storage Investigation. Quarterly report, 
October 1-December 31, 1983, 10:15768 (R;US) 
PLUTONIUM 238 
Biological Availability 
Uptake of “Cm, ***Pu and other radionuclides by trees 
inhabiting a contaminated flood plain, 10:17159 (J;GB) 
Uptake 
Uptake of 7*Cm, ***Pu and other radionuclides by trees 
inhabiting a contaminated flood plain, 10:17159 0; GB) 
PLUTONIUM 239 
Biological Effects 
Plutonium-resistant fungi and actinomycetes in soil. II. 
Alteration of plutonium form, 10:17037 (J;US) 
Cross Sections 
Multilevel analysis of the low energy **Pu cross sections, 
10:16152 (R;US) 
Geochemistry 
Geochemical history of fallout plutonium in continental shelf 
sediments, 10:17054 (R;US) 
Concentration 


Pb-210 and Pu-239,240 in nearshore Gulf of Mexico sediments, 
10:17055 (R;US) 





Transuranic chemical species in groundwater. Final report, 
10:15775 (R;US) 
240 


Generalized ing model for collective nuclear motion, 
10:17532 (J;NL) 


Cranking Model 
Generalized cranking model for collective nuclear motion, 
10:17532 (J;NL) 


Geochemical history of fallout plutonium in continental shelf 
sediments, 10:17054 (R;US) 


Radioecological Concentration 
Pb-210 and Pu-239,240 in nearshore Gulf of Mexico sediments, 
10:17055 (R;US) 
Transuranic chemical species in groundwater. Final report, 
10:15775 (R;US) 
States 


Generalized ing model for collective nuclear motion, 
10:17532 (J;NL) 
States 


Generalized cranking model for collective nuclear motion, 
10:17532 (;NL) 
PLUTONIUM 242 
Fission Fragment Detection 
Optical efficiency for fission fragment track counting in 
Muscovite Solid State Track Recorders, 10:16936 (J;GB) 
PLUTONIUM ALLOYS 
Electronic Structure 
Electronic structure of Pu-rich Pu/sub x/Al/sub 1-x/ alloys, 
10:16556 (J;US) 
PLUTONIUM DIOXIDE 
Environmental Impacts 
Long-term exposure of pressed plutonium oxide heat sources 
to aquatic environments, 10:15817 (R;US) 
PLYMOUTH PILGRIM POWER REACTOR 
See PILGRIM-1 REACTOR 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POINT CONTACTS 
See ELECTRIC CONTACTS 
POISONS (CHEMICAL) 


Design 
New four-element Compton polarimeter, 10:16891 (RA;US) 
Performance 


New four-element Compton polarimeter, 10:16891 (RA;US) 
POLICY 
See ENERGY POLICY 
POLLEN 
Morphology 
Pollen morphology and plant taxonomy of red oaks in eastern 
North America, 10:17018 (J;US) 
POLLUTANTS 
Not for radioactive contaminants for which use RADIOACTIVE 
WASTES or other related terminology. 
Detection 
140 GHz microwave spectrometer for the detection of gaseous 
chemical species, 10:17003 (J;US) 
POLOIDAL DIVERTOR EXPERIMENT 
See PDX DEVICES 
POLONIUM 199 
Alpha Decay 
Decay of 
10:17519 (J;US) 
Internal Conversion 
Decay of 
10:17519 (J;US) 
Transitions 


ted *°°Po/sup m/ and 1Po/sup g/, 


ted **°Po/sup m/ and 'Po/sup g/, 


Decay of 
10:17519 (J;US) 
POLYACETYLENES 
Chemical Reaction Yield 
Mass spectrometric study of the high temperature chemistry of 
benzene, 10:16767 (J;US) 
POLYACRYLONITRILE 
See NITRILES 


ted '°Po/sup m/ and 1Po/sup g/, 
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ORGANIC POLYMERS 
POLYCRYSTALS 
Mechanical Properties 
Summary of recent investigations of the mechanical properties 
of polycrystalline solids. Final report, 10:16532 (R;US) 
POLYCYCLIC AROMATIC HYDROCARBONS 
See also 3-METHYLCHOLANTHRENE 
Ecological Concentration 

Geochemistry of polycyclic aromatic hydrocarbons in 
Columbia River and Washington coastal sediments, 10:17047 
(R;US) 

Polycyclic aromatic hydrocarbons (PAH’s) in the terrestrial 
environment: a review, 10:17030 (J;US) 

Polycyclic aromatic hydrocarbons in Washington coastal 
sediments: an evaluation of atmospheric and riverine routes 
of introduction, 10:17048 (R;US) 

Environmental Transport 

Geochemistry of polycyclic aromatic hydrocarbons in 
Columbia River and Washington coastal sediments, 10:17047 
(R;US) 

Polycyclic aromatic hydrocarbons (PAH’s) in the terrestrial 
environment - a review, 10:17029 (J;US) 

Polycyclic aromatic hydrocarbons (PAH’s) in the terrestrial 
environment: a review, 10:17030 (J;US) 

Polycyclic aromatic hydrocarbons in Washington coastal 
sediments: an evaluation of atmospheric and riverine routes 
of introduction, 10:17048 (R;US) 

Gas Chromatography 

Preliminary chemical analysis and biological testing of 
materials from the HRI catalytic two-stage liquefaction 
(CTSL) process, 10:15656 (R;US) 

Separation and determination of hydroxy-functional polycyclic 
aromatic hydrocarbons in coal liquefaction materials, 
10:15585 (R;US) 

Laser Spectroscopy 

Development of laser-based molecular spectrometric methods 
for polycyclic aromatic hydrocarbons in environmental 
sciences. Progress report, September 1, 1981-April 1, 1984, 
10:16657 (R;US) 

Liquid Column Chromatography 

Separation and determination of hydroxy-functional polycyclic 
aromatic hydrocarbons in coal liquefaction materials, 
10:15585 (R;US) 

Mass Spectroscopy 

Preliminary chemical analysis and biological testing of 
materials from the HRI catalytic two-stage liquefaction 
(CTSL) process, 10:15656 (R;US) 

Separation and determination of hydroxy-functional polycyclic 
aromatic hydrocarbons in coal liquefaction materials, 
10:15585 (R;US) 

Metabolic Activation 

Bioactivation and biotransformation of 1-nitropyrene in liver, 

lung, and nasal tissue of rats, 10:17216 (J;NL) 
Monitoring 

Worker exposure potential at coal conversion facilities, 

10:15651 (R;US) 
Mutagen Screening 

Bioactivation and biotransformation of 1-nitropyrene in liver, 
lung, and nasal tissue of rats, 10:17216 (J;NL) 

Preliminary chemical analysis and biological testing of 
materials from the HRI catalytic two-stage liquefaction 
(CTSL) process, 10:15656 (R;US) 

NMR Spectra 

200 MHz 'H NMR spectral catalog of standards related to 
low-rank coal-derived materials, Supplement 1 (Spectra of 
125 compounds), 10:15576 (R;US) 

Pollution Sources 

Geochemistry of polycyclic aromatic hydrocarbons in 
Columbia River and Washington coastal sediments, 10:17047 
(R;US) 

Reviews 

Polycyclic aromatic hydrocarbons (PAH’s) in the terrestrial 

environment - a review, 10:17029 (J;US) 
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POLYETHYLENES 
Cross-Linking 
Kinetics of solidification of cross-linked polyethylene, 10:16617 
(B;US) 
Electronic 


Structure 
Simple model for electron inelastic mean free paths: application 
to condensed organic materials, 10:16738 (J;NL) 
Sorptive Properties 
Association of chlorophyll with amides on plasticized 
polyethylene particles. II. The isomeric n- 
pyridylmyristamides, 10:17095 (J;JP) 
POLY(SOBUTYLENE OXIDE) 
See ORGANIC POLYMERS 
POLYMER FLOODING 


See MICROEMULSION FLOODING 
WATERFLOODING 


POLYMERASES 
Inhibition 
Transfection of the DNA polymerase-a gene, 10:17181 (J;US) 
POLYMERS 


See also ORGANIC POLYMERS 
SILICONES 


Polarons in quasi-one-dimensional conduction polymers, 
10:16616 (J;FR) 
Elasticity 
Resolvent operator method for solving rheological equations of 
state, 10:16613 (J;US) 
Energy-Level Transitions 
Vibrational frequency shifts in hydrogen-bonded systems: the 
hydrogen fluoride dimer and trimer, 10:16698 (J;US) 
Fluid Flow 
Resolvent operator method for solving rheological equations of 
state, 10:16613 (J;US) 
Molecular Models 
Time-correlation functions for a one-dimensional polymer 
model, 10:17356 (J;US) 
X-Ray Spectra 
EXAFS studies of Fe** neutralized Nafion: Interpretation of 
the second peak in the radial structure function, 10:16688 
(;US) 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYSTYRENE 
Filtration 


Filtration behavior of suspensions of uniform polystyrene 

particles in aqueous media, 10:16671 (J;US) 
Sorptive Properties 

Adsorption of n-butane and 1,3-butadiene on cross-linked 
polystyrene, 10:16737 (J;NL) 

Adsorption and desorption of hydrocarbons at low 
concentrations. Progress report, 1 December 1983-30 
November 1984, 10:16656 (R;US) 

POLYSULFIDES 
See SULFIDES 
POLYTETRAOXANE 
See ORGANIC POLYMERS 
POLYTHENE 
See POLYETHYLENES 
POLYVINYL CHLORIDE 
See PVC 
POOL CRITICAL ASSEMBLY ORNL 
See ORNL-PCA REACTOR 
PORK 
See MEAT 
POROUS MATERIALS 
Viscous Flow 

Bounds on fluid permeability for viscous flow through porous 

media, 10:17389 (J;US) 
PORPHYRINS 
See also CHLOROPHYLL 


Aggregation of uroporphyrin I and its metal derivatives in 
aqueous solution: Raman difference spectroscopy and 
absorption spectroscopy, 10:16718 (J;US) 

Proton Reactions 

Theoretical characterization of proton-induced spectral shifts 

in Schiff base porphyrins, 10:16722 (J;US) 


PORTS 
See HARBORS 
PORTSMOUTH CENTRIFUGE ENRICHMENT PLANT 
Material Balance 
Approach to IAEA material-balance verification with 
intermittent i ion at the Portsmouth Gas Centrifuge 
Enrichment Plant, 10:15811 (R;US) 
Nuclear Materials Management 
Approach to IAEA material-balance verification with 
intermittent inspection at the Portsmouth Gas Centrifuge 
Enrichment Plant, 10:15811 (R;US) 
PORTSMOUTH PLANT 
See PORTSMOUTH CENTRIFUGE ENRICHMENT PLANT 
PORTUGAL 
Nuclear Power Plants 
Importance of historical seismicity in the evaluation of large 
return period hazards, 10:16207 (RA;US) 
POSITRON SOURCES 
Beam Transport 
Focusing upgrade for sectors 11 through 19, 10:16867 (R;US) 
POTASSIUM 
Argon 40 Reactions 
Pion source parameters in heavy ion collisions, 10:17489 
(R;US) 
Membrane Transport 
Reactions of corn root tissue to calcium, 10:17138 (J;US) 
Root Absorption 
Reactions of corn root tissue to calcium, 10:17138 (J;US) 
POTASSIUM 39 
Magnetic Moments 
Anomalous M3 moment in *°K as a test of nuclear structure, 
10:17499 (J;US) 
Nuclear Structure 
Anomalous M3 moment in *°K as a test of nuclear structure, 
10:17499 (J;US) 
POTASSIUM CARBONATES 
Catalytic Effects 
Catalyzed gasification of coal: isotope and XPS studies, 
November 16, 1984-February 15, 1985, 10:15547 (R;US) 
Reactive intermediate in the alkalicarbonate-catalysed 
gasification of coal char, 10:15566 (J;GB) 
POTASSIUM COMPOUNDS 
See also POTASSIUM CARBONATES 
Crystal Structure 
EPR studies of some f/sup n/ and d/sup n/ electronic 
impurities in KTaQOs single crystals, 10:16694 (J;US) 
Ecological Concentration 
Elemental composition of airborne iculates in uranium 
mining and milling operations, 10:15793 (R;US) 
Electron Spin Resonance 
EPR studies of some f/sup n/ and d/sup n/ electronic 
impurities in KTaOs single crystals, 10:16694 (J;US) 
Light Scattering 
Critical quasielastic light scattering in KTa/sub 0.968/Nb/sub 
0.032/Os, 10:16638 (J;US) 
POTENTIAL (ELECTRIC) 
See ELECTRIC POTENTIAL 
POWDERS 
Sintering 
Sintering behavior of bi-modal powder compacts, 10:16579 
(J;US) 
POWER CONDITIONING CIRCUITS 
Design 
Resonant circuit which provides dual frequency excitation for 
rapid cycling of an electromagnet, 10:16884 (P;US) 
Performance Testing 
Engineering evaluation summary report for American Power 
Conversion Corporation Model UI-4000 utility-interactive 
residential photovoltaic power conditioning subsystem, 
10:15942 (R;US) 
POWER DEMAND 
Forecasting 
Integrated supply and demand report on electricity, 10:16394 
(R;US) 





POWER DISTRIBUTION 
Monitoring 


POWER DISTRIBUTION 
Monitoring 

Flux synthesis for the on-line surveillance of nuclear power 
plants, 10:16166 (J;US) 

POWER DISTRIBUTION SYSTEMS 
Control Systems 

Feeder automation designs for installing an integrated 
distribution control system, 10:16085 (R;US) 
POWER GENERATION 


Electric Power Monthly, November 1984, 10:16385 (R;US) 
Demonstration Programs 
Pressurized fluidized-bed turbocharged-boiler repowering 
study. Final report, 10:15638 (R;US) 


Innovative Rates . Final narrative progress report, 
October 1, 1980-September 30, 1982, 10:16388 (R;US) 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 


See also BROWNS FERRY-1 REACTOR 
BROWNS FERRY-2 REACTOR 
BROWNS FERRY-3 REACTOR 
CALVERT CLIFFS-1 REACTOR 


PERRY-1 REACTOR 
PERRY-2 REACTOR 
PILGRIM-1 REACTOR 
RANCHO SECO-1 REACTOR 
ROBINSON-2 REACTOR 
ROWE YANKEE REACTOR 


Data 
i operating data as of 
November 30, 1984. Volume 8, No. 12, 10:16094 (R;US) 
Pressure Vessels 
Prevention of fracture in the nozzles of nuclear reactor vessels, 
10:16160 (TJ;GB) 
Reactor Control Systems 
Thermionic gas switch, 10:16164 (P;US) 
Reactor Protection Systems 
Thermionic gas switch, 10:16164 (P;US) 
Risk Assessment 
Minimal cut-set methodology for artificial intelligence 
applications, 10:16834 (R;US) 
POWER SUPPLIES 


See also PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 


Bulletin of the Electrotechnical Laboratory, Volume 48, No. 4, 
April 1984, 10:16788 (R;JP) 
POWER SYSTEMS 
Includes electric power networks with associated generating and 
transmission facilities. 
See also BRAYTON CYCLE POWER SYSTEMS 


Collection and evaluation of complete and partial losses of off- 
site power at nuclear power plants, 10:16295 (R;US) 
Security 
Small noise in power system dynamics and its relation to 
security assessment, 10:16047 (R;US) 


Vulnerability 
Technical support for the Systems Architecture and 
Integration Branch, Electric Energy Systems. [Final report], 
10:16083 (R;US) 
POWER TRANSMISSION 
See also UNDERGROUND POWER TRANSMISSION 
Technical support for the Systems Architecture and 
Integration Branch, Electric Energy Systems. [Final report], 
10:16083 (R;US) 


Cables e 

Operational test results of a prototype superconducting power 
transmission system and their extrapolation to the 
performance of a oe system, 10:16084 (R;US) 

POWER TRANSMISSION LINES 

Apparatus producing constant cable tension for intermittent 

demand, 10:16795 (P;US) 
Failures 

Techniques and equipment for detecting and locating incipient 
faults in underground power transmission cable systems. 
First technical progress report, 21 August 1978-31 March 
1979, 10:16088 (RUS) 

Techniques and equipment for detecting and locating incipient 
faults in underground power transmission cable systems. 
Technical progress report 2, 1 April 1979-30 June 1979, 
10:16086 (R;US) 

Techniques and equipment for detecting and locating incipient 
faults in underground power transmission cable systems. 

i report 3, 1 July 1979-30 September 1979, 
10:16087 (R;US) 
Installation 
Field sag manual, 10:16090 (R;US) 
Public Policy 

High-voltage transmission lines: the ongoing search for 

biological effects, 10:16091 (J;US) 
POWERED SUPPORTS 


Static Loads 
Longwall mining, 10:15609 (R;AU) 
PRASEODYMIUM COMPOUNDS 
See also PRASEODYMIUM SILICIDES 
Fluorides 
Trapping of optical excitation by two types of acceptors in 
La/sub 0.72/Pr/sub 0.25/Nd/sub 0.03/Fs, 10:16652 (J;US) 
PRASEODYMIUM SILICIDES 
Magnetism 
Magnetic properties of RERuSiz and RERh:Sis compounds 
by neutron diffraction, 10:16622 (RA;AT) 
PREFABRICATED BUILDINGS 
Passive Solar Heating Systems 
Passive solar manufactured buildings: design, construction, and 
Class B results, 10:15986 (R;US) 
PRESSURE (0100-1000 ATM) 
See HIGH PRESSURE 
PRESSURE (10-100 MPA) 
See HIGH PRESSURE 
PRESSURE VESSELS 
Crack Propagation 
Effects of sulfur chemistry and flow rate on fatigue crack 
growth rates in LWR environments, 10:16121 (R;US) 
Cracks 
Integration of PTS studies to calculate through-the-wall crack 
probabilities (PWR), 10:16221 (R;US) 


Revision and expansion of the data base in the LEPRICON 
dosimetry methodology, 10:16100 (R;US) 


thermal shock safety analysis report], 


[Plant-specific 
10:16224 (R;US) 


Effects of sulfur chemistry and flow rate on fatigue crack 
growth rates in LWR environments, 10:16121 (R;US) 
Nozzles 
Prevention of fracture in the nozzles of nuclear reactor vessels, 
10:16160 (TJ;GB) 
Physical Radiation Effects 
ee ee eae 
transition temperature shift on the irradiation temperature 
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for some reactor pressure vessel steels with different copper 
content, 10:16124 (TJ;GB) 

LWR pressure vessel surveillance dosimetry improvement 
program: PCA experiments, blind test, and physics- 
dosimetry support for the PSF experiments. Revision 5, 
10:16103 (R;US) 

Minutes of the 14th Light Water Reactor Pressure Vessel 
Surveillance Dosimetry Improvement (LWR-PV- 
SDIP) meeting, October 1-5, 1984, 10:16102 (R;US) 

Thermal Shock 

[Plant-specific pressured thermal shock safety analysis report], 
10:16224 (R;US) 

HSST pressurized-thermal-shock experiment, PTSE-1 (PWR; 
BWR), 10:16222 (R;US) 

Integration of PTS studies to calculate through-the-wall crack 
probabilities (PWR), 10:16221 (R;US) 

PRESSURIZED WATER COOLED 
MODERATED REACTO 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS 
Activity Levels 

Formation and transport of fission product aerosols, 10:16179 

(R;US) 
Failures 

Probability of pipe failure in the reactor coolant loops of 
Combustion Engineering PWR plants. Volume 1. Summary 
report, 10:16284 (R;US) 

Pipes 

Ultrasonic scattering from intergranular stress corrosion 
cracks: derivation and application of theory. Final report 
(PWR), 10:16119 (R;US) 


Transport 
Formation and transport of fission product aerosols, 10:16179 
(R;US) 
Seismic Effects 
Oe ee ee 
Combustion Engineering PWR plants. Volume 1. Summary 
report, 10:16284 (R;US) 
PRINCETON LARGE TORUS 
See PLT DEVICES 
PROBABILISTIC ESTIMATION 
Probabilistic risk assessment (PRA) and decision making under 
uncertainty, 10:16246 (RA;US) 
Probabilistic fracture mechanics: statistical, mathematical, and 
modeling issues, 10:16825 (RA;US) 
PROBABILITY 
Lectures 
Lectures on probability and statistics, 10:17552 (R;US) 
PROBES 
Computerized Control Systems 
Automatic, digital system for profiling rough surfaces, 10:16944 
(J;US) 


Design 
Development and test of a aren ome for 
instationary three-dimensional flow measurements in 
turbines, 10:16508 (R;DE;In Gemen) 
PROCESS DEVELOPMENT UNITS 
Performance Testing 
Test results from a high-pressure U-GAS process reactor, 
10:15534 (R;US) 
PROCESS SOLUTIONS 
Chemical Composition 
Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 5. Physicochemical measurements of 
process streams, products, and emissions, 10:15596 (R;US) 
Physical Properties 
Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 5. Ph: ical measurements of 
process streams, products, and emissions, 10:15596 (R;US) 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCER GAS 
130 to 140 Btu/ft*. 


PROTECTIVE COATINGS 
Radioecological Concentration 


Fuel Substitution 
Performance enhancement of engines fueled with producer gas, 
10:15845 (RA;US) 
Research and development on biomass gasifier/engine systems, 
10:15846 (RA;US) 


Impact of ozone on soybean yield, 10:17203 (J;US) 
PROGRAM MANAGEMENT 
Evaluation 
Evaluation of the State Energy Conservation Program from 
a llama tiainia: ain eat aes 
PROJECT MANAGEMENT 
See PROGRAM MANAGEMENT 


Data Analysis 

Conceptual design and analysis of high-speed electronic 
imaging, 10:16941 (R;US) 
Processing 


“sdage 
design and analysis of high-speed electronic 


Conceptual 
imaging, 10:16941 (R;US) 
PROLINE 


Membrane Transport 
Energetics 
G;US) 
Oxidation 


of proline transport in corn mitochondria, 10:17189 


ous) of proline transport in corn mitochondria, 10:17189 
PROPANE 


Effect of gravity on halogenated 
tatieaan 10:16761 (R;US) 
1,2,3-PROPANETRIOL 
See GLYCEROL 
PROPANONE 
See ACETONE 
PROPELLANTS 
Detonations 
Model for computing late detonations initiated in propellants 
by impact (XDT reactions), 10:16952 (R;US) 
PENE 


hydrocarbon flame retardant 


PROPERTIES (MECHANICAL) 
See MECHANICAL PROPERTIES 
PROPIOLONITRILE 
Microwave Spectra 
Molecular beam electric resonance study of the ground and 
excited states of cyanoacetylene, 10:17351 (J;US) 
Molecular Structure 
Molecular beam electric resonance study of the ground and 
excited states of cyanoacetylene, 10:17351 (J;US) 
PROPULSION 
Comparative Evaluations 
Study on the application of coal-water slurry fuels to marine 
ion vehicles, 10:15632 (R;US) 
PROPYLENE 


Mutagen Screening 
Evaluation of an exposure system using cells grown on 
for volatile mutagens in the 
CHO/HGPRT mutation assay, 10:17218 (J;US) 


particulate phases in the ocean, 10:17053 (R;US) 
PROTECTION 
See SAFETY 
PROTECTIVE COATINGS 
Characteristics of polyacrylic acid-complexed zinc 
conversion films deposited on metal surfaces, 10:16521 
(R;US) 





PROTECTIVE COATINGS 
Performance Testing 


Performance Testing 
development for alternative fuel applications. Final report, 
10:16517 (R;US) 


Numerical measures of two-dimensional gel resolution and 
positional reproducibility, 10:17097 (J;DE) 
PROTON REACTIONS 
Charge-Exchange Reactions : 
Continuum charge-exchange spectra and the quenching of 
Gamow-Teller strength, 10:17509 (J;US) 
Specificity of the (p,n) reaction at 35 MeV for Gamow-Teller 
strength, 10:17504 (J;US) 
Elastic Scattering 
Measurements of the spin-rotation parameters for 
elastic scattering at 496, 647, and 800 
MeV, 10:17484 (J;US) 


Fragmentation 
Partitioning of nuclei, 10:17525 (J;US) 
Knock-Out Reactions 


Stopping power measurements with 17-GeV/c protons at the 
AGS or inclusive proton spectra from proton-nucleus 
interactions at 17 GeV/c, 10:17492 (R;US) 

Particle Production 
Particle multiplicities and multiplicity correlations observed in 
@ and rho collisions with He and Ne nuclei, 10:17419 (J;US) 
Pickup Reactions 
Measurement of the “*Tb electron-capture Q value, 10:17516 
G;US) 
‘Value 


Measurement of the “**Tb electron-capture Q value, 10:17516 
G;US) 
IN-ANTIPROTON INTERACTIONS 
Elastic Scattering 
Large-momentum-transfer elastic scattering of 7, K, and rho 
on protons at 100 and 200 GeV/c, 10:17415 (J;US) 
Inclusive Interactions 
Constraints on squark masses from CERN p anti p collider 
data, 10:17445 (J;NL) 
Heavy flavors in jets from perturbative QCD, 10:17458 (J;US) 
Jet Model 
Theory problems at small x, 10:17420 (R;US) 
Multiple Production 
Inelasticity distribution and its implications for many particle 
production processes, 10:17443 (J;NL) 
Particle Production 
Supercollider physics, 10:17442 (J;US) 
Parton Model 


Theory problems at small x, 10:17420 (R;US) 
PROTON-PROTON INTERACTIONS 
Elastic Scattering 
tum-transfer elastic scattering of 7, K, and rho 
on protons at 100 and 200 GeV/c, 10:17415 (J;US) 
Jet Model 
Theory problems at small x, 10:17420 (R;US) 
Multiple Production 
Inelasticity distribution and its implications for many particle 
production processes, 10:17443 (J;NL) 
Results from a hadron jet experiment at Vs = = 19.4 and 27.4 
GeV, 10:17400 (R;US) 
Production 


Supercollider physics, 10:17442 (J;US) 
Parton Model 


Theory problems at small x, 10:17420 (R;US) 
PROTONS 
Decay 
Search for proton decay, 10:17463 (J;US) 
Energy Losses 
Energy losses of positive and negative high-energy channeled 
particles, 10:17542 (J;US) 
Decay 


Proton lifetime in orthogonal theories of family unification, 
10:17475 G;NL) 
Stopping Power 
Stopping power measurements with 17-GeV/c protons at the 
AGS or inclusive proton spectra from proton-nucleus 
interactions at 17 GeV/c, 10:17492 (R;US) 
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PROTOPLASTS 
See PLANT CELLS 
PUBLIC UTILITY REGULATORY POLICIES ACT 
PURPA final report, 10:16051 (R;US) 
PULMONARY CANCER 
See CARCINOMAS 
PULMONARY LAVAGE 
See LUNGS 
PULPS 
See SLURRIES 
PULSARS 
Pulsations 
Optical pulsations from HZ Herculis/Hercules X-1: the self- 
consistent 35 day picture, 10:17307 (J;US) 
Visible Radiation 
Optical pulsar in the Large Magellanic Cloud remnant 0540- 
69.3, 10:17263 (R;US) 
xX 
Optical pulsar in the Large Magellanic Cloud remnant 0540- 
69.3, 10:17263 (R;US) 
PULSED NEUTRON TECHNIQUES 
Reviews 
Neutron scattering with spallation sources, 10:17541 (J;US) 
PULVERIZED FUEL ASH 
See FLY ASH 
PULVERIZERS 
Design 
Equipment development: harvesting wood fiber with shop built 
equipment, 10:15879 (RA;US) 
Energy Consumption 
Energy analysis of size reduction processes for solid materials, 
10:15627 (RA;DD;In German) 
Performance Testing 
Department of Natural Resources role in equipment 
development and forest residue utilization, 10:15880 (RA;US) 
PUMPS 
Corrosion Resistant Alloys 
Field test erosion data for materials for centrifugal coal slurry 
pumps, 10:15631 (J;US) 
PUREX PROCESS 
Research Programs 
Rockwell Hanford Operations chemical processing monthly 
report, December 1984, 10:15751 (R;US) 
PURIFICATION 
See also HOT GAS CLEANUP 
Control Systems 
Experimental control analysis of a fuel gas saturator. Final 
report, 10:15553 (R;US) 


See IMPURITIES 
PURPA 

See PUBLIC UTILITY REGULATORY POLICIES ACT 
PVC 

Chemical Radiation Effects 
General extrapolation model for an important chemical dose- 
rate effect, 10:16612 (R;US) 

PWR TYPE REACTORS 


See also CALVERT CLIFFS-1 REACTOR 
CATAWBA-1 REACTOR 
COMANCHE PEAK-1 REACTOR 
COMANCHE PEAK-2 REACTOR 
INDIAN POINT-1 REACTOR 
INDIAN POINT-3 REACTOR 
LOFT REACTOR 
MILLSTONE-2 REACTOR 
MILLSTONE-3 REACTOR 
OCONEE-2 REACTOR 
PALO VERDE-1 REACTOR 
PALO VERDE-2 REACTOR 
PALO VERDE-3 REACTOR 
RANCHO SECO-1 REACTOR 
ROBINSON-2 REACTOR 
ROWE YANKEE REACTOR 
THREE MILE ISLAND-2 REACTOR 
WATTS BAR-1 REACTOR 
WATTS BAR-2 REACTOR 
WWER TYPE REACTORS 
ZION-1 REACTOR 
ZION-2 REACTOR 
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Chargers 

In-Plant Reliability Data base for nuclear plant components. 
Interim report: diesel generators, batteries, chargers and 
inverters, 10:16290 (R;US) 

Burnable Poisons 

Development of an advanced extended-burnup fuel assembly 
design incorporating Urania-Gadolinia. Sixth semiannual 
progress report, October 1983-March 1984, 10:16110 (R;US) 

Containment Systems 

ANL survey of LWR containment penetrations: a progress 
report, 10:16251 (RA;US) 

Behavior of spherical PWR-containments close to reinforced 
sections under excessive internal pressure, 10:16259 (RA;US) 

Combustion-induced loads in large-dry PWR containments, 
10:16265 (RA;US) 

Containment penetration elastomer seal test, 10:16248 (RA;US) 

Containment integrity of SEP' plants under combined loads, 
10:16315 (BA;US) 

Effects of water condensation on aerosol particles in PWR ice 
beds and BWR suppression pools, 10:16301 (R;US) 

KFK/PNS research program on PWR steel containment 
behavior under accident conditions, 10:16249 (RA;US) 

Liner integrity in overpressurized post-tensioned concrete 
containments, 10:16255 (RA;US) 

Nonlinear analysis of concrete containments under static 
pressurization evaluation of the risk of leakage, 10:16253 
(RA;US) 

Preliminary analysis of large penetration enclosures for 
containment vessels subject to beyond design basis loadings, 
10:16313 (BA;US) 

PWR integrated leak rate test, a review of experiences and 
results, 10:16247 (RA;US) 

Shortened duration ILRT’s versus ILRT failure detection, 
10:16260 (RA;US) 

Thermal stresses in PWR-containments under loss of coolant 
accidents, 10:16258 (RA;US) 

Thermodynamic consequences of leakages in a double 
containment during severe accidents, 10:16268 (RA;US) 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 3, 10:16278 (R;US) 

Uncertainties associated with containment analysis, 10:16270 
(RA;US) 

Control Rooms 

Interactive simulator evaluation for CRT-generated displays, 

10:16163 (R;US) 
Control Systems 

Twelfth water reactor safety research information meeting: 

proceedings. Volume 5, 10:16280 (R;US) 


Engines 
In-Plant Reliability Data base for nuclear plant components. 
Interim report: diesel generators, batteries, chargers and 
inverters, 10:16290 (R;US) 


New model for counter-current flow during reflood in light 
water reactors, 10:16192 (R;US) 
Electric Batteries 
In-Plant Reliability Data base for nuclear plant components. 
Interim report: diesel generators, batteries, chargers and 
inverters, 10:16290 (R;US) 
Electric Cables 
Investigation of cable and cable system fire test parameters. 
Volume 2. Task B: Firestop test method, 10:16105 (R;US) 
Electric Generators 
In-Plant Reliability Data base for nuclear plant components. 
Interim report: diesel generators, batteries, chargers and 
inverters, 10:16290 (R;US) 
Electrical Equipment 
Collection and evaluation of complete and partial losses of off- 
site power at nuclear power plants, 10:16295 (R;US) 
Engineered Safety Systems 
Closeout of IE Bulletin 79-09: failures of GE Type AK-2 
circuit breakers in safety-related systems. Final report, 
10:16288 (R;US) 
Preliminary investigation of the **Cf-source-driven noise 
analysis method of subcriticality measurement in LWR fuel 
storage and initial loading applications, 10:16095 (R;US) 


Pipes 


Environmental Impacts 

Population dose commitments due to radioactive releases from 
nuclear power plant sites in 1981. Volume 3, 10:16168 
(R;US) 

Fasteners 

Survey of the literature on low-alloy steel fastener corrosion in 

PWR power plants, 10:16115 (R;US) 
Fuel Assemblies 

Development of an advanced extended-burnup fuel assembly 
design incorporating Urania-Gadolinia. Sixth semiannual 
progress report, October 1983-March 1984, 10:16110 (R;US) 

Development of an extended-burnup Mark B design. Ninth 
progress report, July 1983-June 1984, 10:16111 (R;US) 

Radiation heat transfer model for the SCDAP code, 10:16225 
(R;US) 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 3, 10:16278 (R;US) 

Fuel Elements 

Data Base Management Project annual report, 29 September 

1983-29 September 1984, 10:16096 (R;US) 
Fuel Management 

Axial blanket fuel design and demonstration. Fifth progress 
report, April 1983-March 1984, 10:16109 (R;US) 

Improved fuel ent strategies for TVA’S nuclear 
reactors, 10:16150 (R;US) 

Fuel Pellets 

A cracked-fuel constitutive equation, 10:16106 (J;US) 
Fuel Rods 

A cracked-fuel constitutive equation, 10:16106 (J;US) 
Fuel-Cladding Interactions 

A cracked-fuel constitutive equation, 10:16106 (J;US) 
Human Factors Engineering 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 6, 10:16281 (R;US) 

Inverters 

In-Plant Reliability Data base for nuclear plant components. 
Interim report: diesel generators, batteries, chargers and 
inverters, 10:16290 (R;US) 

Legal Aspects 

Nuclear Regulatory Commission issuances. Volume 20, No. 6, 

10:16145 (R;US) 
Loss of Coolant 

Critical flow of saturated and subcooled water at high 
pressure, 10:16237 (R;US) 

Effect of water chemistry on the rates of hydrogen generation 
from galvanized steel corrosion at post-LOCA conditions, 
10:16283 (R;US) 

New model for counter-current flow during reflood in light 
water reactors, 10:16192 (R;US) 

Probability of pipe failure in the reactor coolant loops of 
Combustion Engineering PWR Plants. Volume 3. Double- 
ended guillotine break indirectly induced by earthquakes, 
10:16285 (R;US) 

Probability of pipe failure in the reactor coolant loops of 
Combustion Engineering PWR plants. Volume 1. Summary 
report, 10:16284 (R;US) 

Radiation heat transfer model for the SCDAP code, 10:16225 
(R;US) 

RELAPS assessment: semiscale small break tests S-UT-1, S- 
UT-2, S-UT-6, S-UT-7, and S-UT-8, 10:16287 (R;US) 

Thermal stresses in PWR-containments under loss of coolant 
accidents, 10:16258 (RA;US) 

Mechanical Structures 
Seismic Category I Structures Program, 10:16236 (R;US) 
Meltdown 

CORMLT code for the analysis of degraded core accidents. 
Computer code manual, 10:16229 (R;US) 

MARCH-HECTR analysis of selected accidents in an ice- 
condenser containment, 10:16291 (R;US) 

Pipes 

Dynamic response of pressurized Z-bend piping systems tested 
beyond elastic limits and with support failures. Final report, 
10:16228 (R;US) 

Effects of sulfur chemistry and flow rate on fatigue crack 
growth rates in LWR environments, 10:16121 (R;US) 





Pipes 


Fatigue crack growth rates of low-carbon and stainless piping 

steels in PWR environment, 10:16542 (R;US) 
Power Systems 

Collection and evaluation of complete and partial losses of off- 

site power at nuclear power plants, 10:16295 (R;US) 
Pressure Vessels ‘ 

[Plant-specific pressured thermal shock safety analysis report], 
10:16224 (R;US) 

Effects of sulfur chemistry and flow rate on fatigue crack 
growth rates in LWR environments, 10:16121 (R;US) 

HSST pressurized-thermal-shock experiment, PTSE-1, 
10:16222 (R;US) 

Integration of PTS studies to calculate through-the-wall crack 
probabilities, 10:16221 (R;US) 

Investigation into the dependence of the brittle fracture 
transition temperature shift on the irradiation temperature 
for some reactor pressure vessel steels with different copper 
content, 10:16124 (TJ;GB) 

LWR pressure vessel surveillance dosimetry improvement 
program: PCA experiments, blind test, and physics- 
dosimetry for the PSF experiments. Revision 5, 
10:16103 (R;US) 

Minutes of the 14th Light Water Reactor Pressure Vessel 
Surveillance Dosimetry Improvement Program (LWR-PV- 
SDIP) meeting, October 1-5, 1984, 10:16102 (R;US) 

Revision and expansion of the data base in the LEPRICON 
dosimetry methodology, 10:16100 (R;US) 

Primary Coolant Circuits 

Formation and transport of fission product aerosols, 10:16179 
(R;US) 

Probability of pipe failure in the reactor coolant loops of 
Combustion PWR plants. Volume 1. Summary 
report, 10:16284 (R;US) 

Ultrasonic from intergranular stress corrosion 


scattering 
cracks: derivation and application of theory. Final report, 


10:16119 (R;US) 
Effluents 


Population dose commitments due to radioactive releases from 
nuclear power plant sites in 1981. Volume 3, 10:16168 
(R;US) 

Reactor 


Accidents 
[Plant-specific pressured thermal shock safety analysis report], 
10:16224 (R;US) 
ANL survey of LWR containment penetrations: a progress 
aa 10:16251 (RA;US) 


Containment penetration elastomer seal test, 10:16248 (RA;US) 

Effects of water condensation on aerosol particles in PWR ice 
beds and BWR suppression pools, 10:16301 (R;US) 

Fission-product aerosol sam) pling system for LWR experiments 
in the TREAT reactor, 10:16182 (R;US) 

‘on. and transport of fission product aerosols, 10:16179 

HSST pressurized-thermal-shock experiment, PTSE-1, 
10:16222 (R;US) 

KFK/PNS research program on PWR steel containment 
behavior under accident conditions, 10:16249 (RA;US) 

NRC/FEMA operational response procedures for response to 
aus nuclear reactor accident. Revision 1, 10:16243 

Results of the Semiscale Mod-2B steam generator tube rupture 
test series, 10:16298 (R;US) 

RETRAN-02: a program for transient thermal-hydraulic 
analysis of complex fluid flow systems. Volume 1. Theory 
and numerics (Revision 2), 10:16308 (R;US) 

System Analysis Handbook, 10:16296 (R;US) 

Thermodynamic consequences of leakages in a double 
containment during severe accidents, 10:16268 (RA;US) 

TRAC-PF1/MOD1 independent assessment: NEPTUNUS 
pressurizer test Y05, 10:16292 (R;US) 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 2, 10:16277 (R;US) 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 1, 10:16276 (R;US) 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 3, 10:16278 (R;US) 
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Reactor Control Systems 
Task analysis of nuclear power plant control room crews. 
Volume 4. Task data forms, 10:16162 (R;US) 
Reactor Fueling 
Preliminary investigation of the *°*Cf-source-driven noise 
analysis method of subcriticality measurement in LWR fuel 
storage and initial loading applications, 10:16095 (R;US) 
Reactor Instrumentation 
Feasibility study of in situ corrosive salt deposition analysis. 
Final report, 10:16114 (R;US) 
Twelfth water reactor safety research information meeting: 
proceedings. Volume 5, 10:16280 (R;US) 
Licensing 


Nuclear Regulatory Commission issuances. Volume 20, No. 5, 
10:16144 (R;US) 

Nuclear Regulatory Commission issuances. Volume 20, No. 4, 
10:16143 (R;US) 

Operating reactors licensing actions summary. Volume 4, No. 
12, 10:16141 (R;US) 

Reactor Maintenance 

Development, use and control of maintenance procedures in 
nuclear power plants: problems and recommendations, 
10:16104 (R;US) 

Development and demonstration of techniques for reducing 
occupational radiation doses during refueling outages. Task 
1. Steam generator channel head decontamination, 10:16112 
(R;US) 

Reactor Materials 

Effects of sulfur chemistry and flow rate on fatigue crack 
growth rates in LWR environments, 10:16121 (R;US) 

HSST pressurized-thermal-shock experiment, PTSE-1, 
10:16222 (R;US) 

Investigation into the dependence of the brittle fracture 
transition temperature shift on the irradiation temperature 
for some reactor pressure vessel steels with different copper 
content, 10:16124 (TJ;GB) 

LWR pressure vessel surveillance dosimetry improvement 
program: PCA experiments, blind test, and physics- 
dosimetry support for the PSF experiments. Revision 5, 
10:16103 (R;US) 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 4, 10:16279 (R;US) 

Operation 


Operating reactors licensing actions summary. Volume 4, No. 
12, 10:16141 (R;US) 
Reactor Operators 
Task analysis of nuclear power plant control room crews. 
Volume 4. Task data forms, 10:16162 (R;US) 
Reactor Safety 
Nonlinear analysis of concrete containments under static 
pressurization evaluation of the risk of leakage, 10:16253 
(RA;US) 
Twelfth water reactor safety research information meeting: 
proceedings. Volume 2, 10:16277 (R;US) 
Twelfth water reactor safety research information meeting: 
proceedings. Volume 1, 10:16276 (R;US) 
Twelfth water reactor safety research information meeting: 
proceedings. Volume 6, 10:16281 (R;US) 
Twelfth water reactor safety research information meeting: 
proceedings. Volume 3, 10:16278 (R;US) 
Twelfth water reactor safety research information meeting: 
proceedings. Volume 5, 10:16280 (R;US) 
Twelfth water reactor safety research information meeting: 
proceedings. Volume 4, 10:16279 (R;US) 
Risk Assessment 
Importance of data and related uncertainties in probabilistic 
risk assessments, 10:16303 (R;US) 
Projects for preparation of seismic codes and their verification 
tests, 10:16216 (RA;US) 
Twelfth water reactor safety research information meeting: 
proceedings. Volume 6, 10:16281 (R;US) 
Seismic Effects 
STEALTH: a Lagrange explicit finite-difference code for 
solids, structural, and thermohydraulic analysis. Volume 9. 
08) ‘TH-SEISMIC code procedure manual, 10:16227 





STEALTH: a Lagrange explicit finite-difference code for 
solids, structural, and thermohydraulic analysis. Volume 5. 
STEALTH-SEISMIC code user’s manual, 10:16226 (R;US) 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 5, 10:16280 (R;US) 

Spent Fuel Storage 

Preliminary investigation of the ***Cf-source-driven noise 
analysis method of subcriticality measurement in LWR fuel 
storage and initial loading applications, 10:16095 (R;US) 


Configuration 

Limit load analysis of actual spherical containments subjected 
to static internal pressure and temperature, 10:16274 
(RA;US) 

Steam Generators 

Development of a model for predicting intergranular stress 
corrosion of Alloy 600 tubes in PWR primary 
water. Final report, 10:16116 (R;US) 

Development and demonstration of techniques for reducing 
occupational radiation doses during refueling outages. Task 
1. Steam generator channel head decontamination, 10:16112 
(R;US) 

Environmental, regulatory, and occupational constraints on 
steam generator replacement, repair, and maintenance, 
10:16107 (R;US) 

PWR steam generator chemical cleaning process testing in 
model steam generators, 10:16108 (R;US) 

Results of the Semiscale Mod-2B steam generator tube rupture 
test series, 10:16298 (R;US) 

Use of the HITCH code to evaluate amines as neutralizers of 
crevice acidity in nuclear steam generators, 10:16120 (R;US) 

Steam 

Ultrasonic scattering from intergranular stress corrosion 
cracks: derivation and application of theory. Final report, 
10:16119 (R;US) 

Steam Turbines 
Feasibility study of in situ corrosive salt deposition analysis. 
Final report, 10:16114 (R;US) 


PYRENE 
Monitoring 
Worker exposure potential at coal conversion facilities, 
10:15651 (R;US) 
PYRIDINES 


See also ACRIDINES 
BIPYRIDINES 
PYRIDINIUM COMPOUNDS 
QUINOLINES 


Aliphatic C-H bond scission processes in diphenylmethane and 
2-benzyl- and 4-benzylpyridine. The heat of formation of the 
diphenylmethy! and a-phenylethy] radical in the gas phase, 
10:16720 (J;US) 

PYRIDINIUM COMPOUNDS 
Electrochemistry 


Electrochemical properties of the solvent SbCls-AlCls-N-(1- 
Butyl)Pyridinium chloride and electrochemical and 
spectroelectrochemical studies of arene solutes, 10:16697 
GJ;US) 


Effects 
Advanced coal liquefaction research. Technical progress 
report, January 1, 1983-December 31, 1983, 10:15544 (R;US) 


Anaerobic microbial transformations in subsurface 
environments: iterative laboratory-field research, 10:15595 
(RUS) 


Integration of advanced preparation with coal liquefaction. 
Fifth quarterly technical progress October 1- 
December 31, 1984, 10:15549 (R;US) 

PYRITES 
See PYRITE 


Pollutants 
Mechanisms of pyrolysis of municipal solid waste, 10:16488 
(RA;US) 


Programs 
Pyrolysis of MSW: the current ANL/DOE program, 10:16487 
(RA;US) 


PYROLYSIS PRODUCTS 


See also CHARS 
PYROLYTIC OILS 


Mass Spectroscopy 
Mechanisms of pyrolysis of municipal solid waste, 10:16488 
;US) 


PYROLYTIC OILS 
Chemical 


Analysis 
Fundamental pyrolysis studies, 10:15851 (RA;US) 
Production 


Entrained flow pyrolysis of gen 10:15848 (RA;US) 
2-PYRROLIDINECARBOXYLIC 
See PROLINE 


Q 


QUANTUM CHROMODYNAMICS 
Force between static charges and universality in lattice QCD, 
10:17462 (J;US) 
Currents 


Expansion in condensates, 10:17571 (J;US) 
Flavor Model 

Heavy flavors in jets from perturbative QCD, 10:17458 (J;US) 
Gauge Invariance 

Solvable analog of quantum chromodynamics, 10:17459 (J;US) 
Jet Model 

Heavy flavors in jets from perturbative QCD, 10:17458 (J;US) 
Massless Particles 


Solvable analog of quantum chromodynamics, 10:17459 (J;US) 
Phase Transformations 
Absence of phase transition in QCD with massless quarks, 
10:17476 (J;NL) 


Operators 
Expansion in condensates, 10:17571 (J;US) 


Relation between the spin and the size of a skyrmion, 10:17455 
GJ;US) 


Flip 
Clues to QCD dynamics from flavor dependence of nucleon 
spin-flip transitions, 10:17436 (J;US) 
Two-Dimensional Calculations 
Solvable analog of quantum chromodynamics, 10:17459 (J;US) 
QUANTUM FIELD THEORY 


See also LATTICE FIELD THEORY 
QUANTUM CHROMODYNAMICS 


Excited States 
Casimir energy of a scalar field with a space-dependent mass 
distribution, 10:17469 (J;NL) 
Instantons 
Spectral flow and the anomalous production of fermions in 
odd number of dimensions, 10:17452 (J;US) 
Many-Dimensional Calculations 
Non-Abelian isometries of multidmensional universes, 10:17465 
(J;US) 


Diagrams 
Bardeen-Moshe-Bander fixed point and the ultraviolet triviality 
of (phiarrow *)3°, 10:17461 (J;US) 
QUANTUM MECHANICS 
Ergodic 


Hypothesis 
Quantum ergodicity and a quantum measure algebra, 10:17560 


in condensates, 10:17571 (J;US) 
QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 
Lectures 
Eleven lectures on the physics of the quark-gluon plasma, 
10:17426 (R;US) 
Pair Production 
Photon and dilepton emission from the quark-gluon plasma: 
Some general considerations, 10:17432 (J;US) 





Photon Emission 
Photon and dilepton emission from the quark-gluon plasma: 
Some general considerations, 10:17432 (J;US) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
QUARK-ANTIQUARK INTERACTIONS 
Differential Cross Sections 
Wy production with W-boson and quark magnetic moments, 
10:17440 (J;US) 
QUARK-GLUON PLASMA 
See QUARK MATTER 
QUARKS 
Moments 
Wy production with W-boson and quark magnetic moments, 
10:17440 (J;US) 
Mass 
Lifting scalar-quark and -lepton masses with sideways U(1). II, 
10:17448 (J;US) 
Parity 
Parity asymmetry from diquarks, 10:17449 (J;US) 
Rest Mass 
Constraints on squark masses from CERN p anti p collider 
data, 10:17445 (J;NL) 
Strong Interactions 
Force between static charges and universality in lattice QCD, 
10:17462 (J;US) 


ing scalar-quark and -lepton masses with sideways U(1). II, 
10:17448 (J;US) 
QUARTZ 


Properties 
Studies of molecular adsorbates at interfaces by optical second- 
harmonic generation, 10:16670 (J;CH) 


Trapping parameters of naturally occurring thermoluminescent 
materials, 10:16619 (R;EG) 


Monte Carlo calculations of pair annihilation and its inverse, 
10:17312 (J;US) 
QUATERNARY PERIOD 
Climates 


Global paleoclimatic data base for 6000 yr BP, 10:16965 
(R;US) 


See OAKS 
QUINOLINES 
Denitrification 
Chemistry and morphology of coal liquefaction. Quarterly 
report, October 1-December 31, 1984, 10:15555 (R;US) 


Photophysical effects of metal-carbon o bonds in ortho- 
metalated complexes of Ir(III) and Rh(IID), 10:16743 (J;US) 


Performance and fuel cycle cost study of the R2 reactor with 
HEU and LEU fuels, 10:16171 (R;US) 
Reactor Cores 
Performance and fuel cycle cost study of the R2 reactor with 
HEU and LEU fuels, 10:16171 (R;US) 
RADAR 
Antennas 
Electronic modulated beam-steerable silicon waveguide array 
antenna, 10:16843 (J;US) 
RADIANT HEAT TRANSFER 
Discrete Ordinate Method 
Discrete-ordinates finite-element method for atmospheric 
radiative transfer and remote sensing, 10:16972 (J;US) 
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Finite Element Method 
Discrete-ordinates finite-element method for atmospheric 
radiative transfer and remote sensing, 10:16972 (J;US) 
Mathematical Models 
Radiation heat transfer within an open-cycle 
magnetohydrodynamic generator channel, 10:16409 
(R;NL;In Dutch) 
RADIATION ACCIDENTS 
Assessment of computational performance in nuclear 
criticality, 10:16787 (R;US) 
Emergency Plans 
Contaminated Mexican steel incident, 10:17034 (R;US) 
Risk Assessment 
Files used to generate figures and tables in the application of 
the SSMRP methodology to the seismic risk at the Zion 
Nuclear Power Plant, 10:16306 (R;US) 
RADIATION CHEMISTRY 
Research 
Study of intermediates from transition metal excited-state 
electron-transfer reactions. Progress report, April 1, 1984- 
March 31, 1985, 10:16739 (R;US) 
RADIATION DETECTION AND RANGE 
See RADAR 
RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
DIELECTRIC TRACK DETECTORS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
SCINTILLATION COUNTERS 
SEMICONDUCTOR DETECTORS 
SHOWER COUNTERS 
Use of particle telescope in angular distribution measurement, 
10:16901 (RA;US) 
Research Programs 
Health, Safety, and Environment laboratories progress report, 
January-June 1984, 10:16926 (R;US) 
Superconducting Devices 
Flux limit on cosmic-ray magnetic monopoles from a large 
area induction detector, 10:17301 (J;US) 
Timing Circuits 
Gating circuit for single photon-counting fluorescence lifetime 
instruments using high repetition pulsed light sources, 
10:16928 (J;US) 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION MONITORS 
See also NEUTRON MONITORS 
Performance 
Numerical simulation of photon response in portal monitors, 
10:15814 (J;US) 
RADICALS 
Not to be used for compound descriptions. 


See also ARYL RADICALS 
HYDROPEROXY RADICALS 
HYDROXYL RADICALS 
METHYLENE RADICALS 
SUPEROXIDE RADICALS 


Chemical Reactions 
Gas-phase free radical reactions in the glow-discharge 
deposition of hydrogenated amorphous silicon from silane 
and disilane, 10:16630 (J;US) 
Lifetime 
Gas-phase free radical reactions in the glow-discharge 
deposition of hydrogenated amorphous silicon from silane 
and disilane, 10:16630 (J;US) 
RADIOACTIVE AEROSOLS 
Particle Size 
Powder aerosols generated by accidents: pressurized release 
experiments, 10:17014 (J;US) 
Pressure Release 
Powder aerosols generated by accidents: pressurized release 
experiments, 10:17014 (J;US) 
Reactor Safety Experiments 
Powder aerosols generated by accidents: pressurized release 
experiments, 10:17014 (J;US) 
Samplers 
Fission-product aerosol sampling system for LWR experiments 
in the TREAT reactor, 10:16182 (R;US) 
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RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
Environmental Exposure Pathway 
Environmental radiation doses from difficult-to-measure 
nuclides. Final report, 10:17033 (R;US) 
RADIOACTIVE GASEOUS WASTES 


See GASEOUS WASTES 
RADIOACTIVE WASTES 


RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOACTIVE WASTES 
Dosimetry 
Automated source wells for instrument calibration, 10:17545 
(J;GB) 
RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE AEROSOLS 
RADIOACTIVE TRACERS 
See TRACER TECHNIQUES 
RADIOACTIVE WASTE DISPOSAL 
Backfilling 
Analysis of consolidation of granulated rocksalt using a plastic 
flow model of isostatic hot-pressing, 10:15783 (R;US) 


Nuclear Waste Fund fee adequacy: an assessment. Nuclear 
Waste Policy Act, 10:15756 (R;US) 
Environmental Impacts 
Waste Isolation Program, 10:15796 (RA;US) 


Nuclear Waste Fund fee adequacy: an assessment. Nuclear 
Waste Policy Act, 10:15756 (R;US) 
Geology 
Geology of nuclear waste disposal, 10:15788 (J;GB) 
Marine Disposal 
RRS discovery cruise 144, 22 January-20 February 1984. 
Geology and geophysics of an area east of the Great Meteor 
Seamount, 10:15774 (R;GB) 
Research Programs 
Nevada Nuclear Waste Storage Investigation. Quarterly report, 
October 1-December 31, 1983, 10:15768 (R;US) 
Risk Assessment 
Recent developments in sensitivity analysis, 10:17568 (RA;US) 
Site Selection 
Basalt Waste Isolation Project drilling and testing. Quarterly 
report, 1 July 1984-30 September 1984, 10:15779 (R;US) 
Waste Forms 
Statistical methods used in developing an optimum glass for 
vitrification and storage of nuclear wastes, 10:15764 (RA;US) 
RADIOACTIVE WASTE FACILITIES 
Site Selection 
Socioeconomic data base report for Mississippi, 10:15757 
(R;US) 
RADIOACTIVE WASTE MANAGEMENT 
Research Programs 
Civilian radioactive waste management, 10:16360 (RA;US) 
Defense, 10:16363 (RA;US) 
RADIOACTIVE WASTE PROCESSING 
Research Programs 
Defense Waste and Byproducts Management monthly report 
for December 1984, 10:15780 (R;US) 
RADIOACTIVE WASTE STORAGE 
Research Programs 
Defense Waste and Byproducts Management monthly report 
for December 1984, 10:15780 (R;US) 
RADIOACTIVE WASTES 


See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 


Data Base Management 
Integrated Data Base program, 10:15770 (RA;US) 
Monitoring 
Summary of radioactivity released in effluents from nuclear 
power plants during 1973, 10:17012 (R;US) 


Civilian radioactive waste management, 10:16360 (RA;US) 


RADIUM 
Sorption 


Underground Disposal 

Geological and petrological considerations relevant to the 
disposal of radioactive wastes by hydraulic fracturing: an 
example at the US it of Energy’s Oak Ridge 
National Laboratory, 10:15792 (J;US) 

RADIOCARBON DATING 
See CARBON 14 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOECOLOGY 
Research Programs 
HS and E Application Technology branch progress report, 
July 1982-July 1983, 10:17013 (R;US) 
RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOISOTOPE HEAT SOURCES 
Environmental Impacts 
General-Purpose Heat Source Development: safety test 
rogram. Postimpact evaluation, Design Iteration Test 5, 
10:15819 (R;US) 

General-Purpose Heat Source Development: safety test 
program. Postimpact evaluation, Design Iteration Test 4, 
10:15818 (R;US) 

Long-term exposure of pressed plutonium oxide heat sources 
to aquatic environments, 10:15817 (R;US) 

Reentry 

General-Purpose Heat Source Development: safety test 
program. Postimpact evaluation, Design Iteration Test 4, 
10:15818 (R;US) 

RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPES 
See also BETA DECAY RADIOISOTOPES 
BONE SEEKERS 
NEUTRON-DEFICIENT ISOTOPES 
NEUTRON-RICH ISOTOPES 


Chemical Properties 
Environmental radiation doses from difficult-to-measure 
nuclides. Final report, 10:17033 (R;US) 
Radiation Doses 
Environmental radiation doses from difficult-to-measure 
nuclides. Final report, 10:17033 (R;US) 
RADIONUCLIDE MIGRATION 
In environment. 
Data Covariances 
Geostatistical evaluation of travel time uncertainties, 10:15797 
(R;US) 
Inhibition 
Sorption-capacity limited retardation of radionuclides 
in water-saturated packing materials, 10:15760 (R;US) 
Research Programs 
Research in progress: FY 1985. Summaries of projects 
sponsored by the Office of Health and Environmental 
Research, 10:16981 (R;US) 
RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
Dose-Response Relationships 
Biophysical models in radiation oncology, 10:17119 (B;US) 
RADIUM 


Geochemical information for sites contaminated with low-level 
radioactive wastes. III. Weldon Spring Storage Site, 
10:15795 (R;US) 


Geochemical information for sites contaminated with low-level 
radioactive wastes. III. Weldon Spring Storage Site, 
10:15795 (R;US) 





RADIUM 226 


Concentration 
Pb-210 and Pu-239,240 in nearshore Gulf of Mexico sediments, 
10:17055 (R;US) 


Migration 
Treatment scheme for controlling the migration of radium 
from a tailings impoundment, 10:15799 (R;US) 


Uptake 
Uptake of **Cm, ***Pu and other radionuclides by trees 
inhabiting a contaminated flood plain, 10:17159 0: GB) 
RADIUM D 
See LEAD 210 
RADON 
Daughter Products 
Radon-daughter chamber instrumentation system reference 
manual, 10:15804 (R;US) 
Diffusion 
Measurement of ***Rn and its relationship to environmental 
variables. Progress report, June 1984-June 1985, 10:16983 
(R;US) 
RADON 222 
Radioecological Concentration 
Radon intercomparisons at EML, January 1983 and February 
1984, 10:17010 (R;US) 
RANCHO SECO-1 REACTOR 
Sacramento, California, USA 
Fuel Management 
Axial blanket fuel design and demonstration. Fifth progress 
report, April 1983-March 1984, 10:16109 (R;US) 
RANKINE CYCLE POWER SYSTEMS 
Specifications 


Analysis of alkali liquid metal Rankine space power systems, 
10:16136 (R;US) 
RARE GASES 

See also ARGON 
HELIUM 
KRYPTON 
NEON 
RADON 


Magnetohydrodynamics 
Research program for the theoretical study of the 


thermodynamic and rt properties of dense plasmas. 
Final report, 10:17386 (R;US) 
RATCHETING 
Creep ratcheting simplified methods experience from structural 
design of elevated temperature components, 10:16770 (R;US) 
RDF 
See REFUSE DERIVED FUELS 
REACTION INTERMEDIATES 
Chemical Reactions 
Protonation of anion intermediates in metal-ammonia 
reduction: 1,2- vs. 1,4-dihydro aromatic products, 10:16729 
G;US) 
REACTIVITY 
M 
Flux synthesis for the on-line surveillance of nuclear power 
plants, 10:16166 (J;US) 
REACTOR ACCIDENTS 


See also DESIGN BASIS ACCIDENTS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
MELTDOWN 
REACTOR CORE DISRUPTION 
TRANSIENT OVERPOWER ACCIDENTS 


Combustion 
Combustion-induced loads in large-dry PWR containments, 
10:16265 (RA;US) 
Cost 
Sensitivity and uncertainty studies of the CRAC2 code for 
aa non-meteorological models and parameters, 10:17009 
;US) 
Data Analysis 
Trend and pattern analysis of reactor data from 
Licensee Event Reports, 10:16245 (RA;US) 
Plans 
NRC/FEMA operational response procedures for response to 
— nuclear reactor accident. Revision 1, 10:16243 
;US) 
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Fission Product Release 

Fission-product aerosol sampling system for LWR experiments 
in the TREAT reactor, 10:16182 (R;US) 

Formation and transport of fission product aerosols, 10:16179 
(R;US) 

Heat Transfer 
COBRA-PI: an extension of the COBRA-3M code 

dynamically dimensioned to accept pin bundles of any size 
(LMFBR), 10:16177 (R;US) 

Effects of water condensation on aerosol particles in PWR ice 
beds and BWR suppression pools, 10:16301 (R;US) 

Results of the Semiscale Mod-2B steam generator tube rupture 
test series, 10:16298 (R;US) 

RETRAN-0(2: a program for transient thermal-hydraulic 
analysis of complex fluid flow systems. Volume 1. Theory 
and numerics (Revision 2) (PWR; BWR), 10:16308 (R;US) 

System Analysis Handbook (PWR; BWR), 10:16296 (R;US) 

TRAC-PF1/MOD1 independent assessment: NEPTUNUS 
pressurizer test YOS (PWR), 10:16292 (R;US) 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 2, 10:16277 (R;US) 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 1, 10:16276 (R;US) 


Hydraulics 
age Per an extension of the COBRA-3M code 
ly dimensioned to accept pin bundles of any size 
Gurren), 10:16177 (R;US) 

Results of the Semiscale Mod-2B steam generator tube rupture 
test series, 10:16298 (R;US) 

RETRAN-02: a program for transient thermal-hydraulic 
analysis of complex fluid flow systems. Volume 1. Theory 
and numerics (Revision 2) (PWR; BWR), 10:16308 (R;US) 

System Analysis Handbook (PWR; BWR), 10:16296 (R;US) 

TRAC-PF1/MOD1 independent assessment: NEPTUNUS 
pressurizer test YOS (PWR), 10:16292 (R;US) 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 2, 10:16277 (R;US) 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 1, 10:16276 (R;US) 

Information Validation 

Trend and pattern analysis of operating reactor data from 

Licensee Event Reports, 10:16245 (RA;US) 
Meltdown 

Thermodynamic consequences of leakages in a double 

containment during severe accidents, 10:16268 (RA;US) 
Radiation Hazards 

Sensitivity and uncertainty studies of the CRAC2 code for 
selected non-meteorological models and parameters, 10:17009 
(R;US) 

Radioactive Aerosols 

Fission-product aerosol sampling system for LWR experiments 

in the TREAT reactor, 10:16182 (R;US) 


Requirements 

Feasibility study on the acquisition of licensee event data, 

10:16149 (R;US) 
Thermal Shock 

HSST pressurized-thermal-shock experiment, PTSE-1 (PWR; 
BWR), 10:16222 (R;US) 

Review of thermal-hydraulic calculations for Calvert Cliffs and 
H.B. Robinson PTS study (Pressurized thermal shock), 
10:16175 (R;US) 

Stresses 


[Plant-specific pressured thermal shock safety analysis report], 
10:16224 (R;US) 
REACTOR COMPONENTS 


See also BREEDING BLANKETS 
CORE CATCHERS 


FUEL ELEMENTS 

REACTOR COOLING SYSTEMS 
REACTOR CORES 

REACTOR EXPERIMENTAL FACILITIES 


The use of laser flow visualization techniques in reactor 
component thermal-hydraulic studies, 10:16132 (J;US) 
Laser Spectroscopy 
The use of laser flow visualization techniques in reactor 
component thermal-hydraulic studies, 10:16132 (J;US) 
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Mechanical Structures 
Method of seismic fragility for complicated systems, 10:16199 
(RA;US) 


The use of laser flow visualization techniques in reactor 
component thermal-hydraulic studies, 10:16132 (J;US) 
REACTOR CONTROL SYSTEMS 
Temperature actuated automatic safety rod release, 10:16165 
(P;US) 
Human Factors Engineering 
Task analysis of nuclear power plant control room crews. 
Volume 4. Task data forms (PWR; BWR), 10:16162 (R;US) 
Switches 
Thermionic gas switch, 10:16164 (P;US) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 


See also PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 


Cobalt 60 
Evaluation of the applicability of colloid studies to cobalt-60 
deposition in LWRs, 10:16157 (R;US) 
Loss of Coolant 
Effect of bundle size on cladding deformation in LOCA 
simulation tests, 10:16319 (J;US) 
Radiation Monitoring 
Development of remote high-range isotopic gamma scope. 
Final report, 10:16230 (R;US) 
REACTOR CORE DISRUPTION 
After-Heat Removal 
Adaptive collocation method for simultaneous heat and mass 
diffusion with phase change, 10:16183 (R;US) 
D10 experiment: coolability of UO: debris in sodium with 
downward heat removal (LMFBR), 10:16297 (R;US) 
Evaluation of molten lead mixing in sodium coolant by 
diffusion for application to PAHR (LMFBR), 10:16181 
(R;US) 
Core Catchers 
Adaptive collocation method for simultaneous heat and mass 
diffusion with phase change, 10:16318 (J;US) 
Adaptive collocation method for simultaneous heat and mass 
diffusion with phase change, 10:16183 (R;US) 
Heat Transfer 
Analysis of closed-pool boilup using the TRANSIT-HYDRO 
code (LMFBR), 10:16180 (R;US) 
D10 experiment: coolability of UO2 debris in sodium with 
downward heat removal (LMFBR), 10:16297 (R;US) 
Hydraulics 
Analysis of closed-pool boilup using the TRANSIT-HYDRO 
code (LMFBR), 10:16180 (R;US) 
D10 experiment: coolability of UO2 debris in sodium with 
downward heat removal (LMFBR), 10:16297 (R;US) 
Probability 
Incorporation of phenomenological uncertainties in 
probabilistic safety analysis - application to LMFBR core 
disruptive accident energetics, 10:16302 (R;US) 
Void Fraction 
Analysis of closed-pool boilup using the TRANSIT-HYDRO 
code (LMFBR), 10:16180 (R;US) 
REACTOR CORES 
Reactivity Worths 
Mixed core conversion study with HEU and LEU fuels, 
10:16172 (R;US) 
Specifications 
Mixed core conversion study with HEU and LEU fuels, 
10:16172 (R;US) 
REACTOR EXPERIMENTAL FACILITIES 
Modifications 
Reconfiguration of the NRAD delay loop for proposed 1 MW 
operations, 10:16170 (R;US) 
Neutron Radiography 
ion of the NRAD delay loop for proposed 1 MW 
operations, 10:16170 (R;US) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 


REACTOR FUELING 


Criticality 
i investigation of the **Cf-source-driven noise 
analysis method of subcriticality measurement in LWR fuel 
storage and initial loading applications, 10:16095 (R;US) 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
Feasibility study of in situ corrosive salt deposition analysis. 
Final report, 10:16114 (R;US) 
REACTOR KINETICS 
Calculations 
tal Breeder Reactor-II dynamic modeling and code 
verification, 10:16127 (R;US) 
Cross Sections 
Multilevel analysis of the low energy *°Pu cross sections, 
10:16152 (R;US) 
REACTOR MAINTENANCE 


Development, use and control of maintenance procedures in 
nuclear power plants: problems and recommendations, 
10:16104 (R;US) 

Radiation Doses 

Development and demonstration of techniques for reducing 
occupational radiation doses during refueling outages. Task 
1. Steam generator channel head Cosmin 10:16112 
(R;US) 

Radiation Protection 

Environmental, regulatory, and constraints on 
steam generator replacement, repair, and maintenance 
(PWR), 10:16107 (R;US) 

REACTOR MATERIALS 

To be assigned in conjunction with the specific descriptor for the 
material used in a reactor, provided this descriptor is not yet up- 
posted to reactor materials. 

See also NUCLEAR FUELS 
Charpy Test 
oscillation effects, 10:16826 (R;FI) 
Dosimetry 

Minutes of the 14th Light Water Reactor Pressure Vessel 
Surveillance Dosimetry Improvement Program (LWR-PV- 
SDIP) meeting, October 1-5, 1984, 10:16102 (R;US) 

Embrittlement 

Investigation into the dependence of the brittle fracture 
transition temperature shift on the irradiation temperature 
for some reactor vessel steels with different copper 
content, 10:16124 (TJ;GB) 

Engineering 
Twelfth water reactor safety research information meeting: 
proceedings. Volume 4, 10:16279 (R;US) 
Fracture Properties 
Effects of sulfur chemistry and flow rate on fatigue crack 
growth rates in LWR environments, 10:16121 (R;US) 
HSST pressurized-thermal-shock experiment, PTSE-1 (PWR; 
BWR), 10:16222 (R;US) 
eC ees Sees 


pressure 
content, 10:16124 (TJ;GB) 
Mechanical Properties 
Twelfth water reactor safety research information meeting: 
proceedings. Volume 4, 10:16279 (R;US) 
Physical Radiation Effects 
Failure experience in alloy-clad fuel pins applicable 
to space nuclear power, 10:16137 (R;US) 
map ees into the dependence of the brittle fracture 
transition temperature shift on the irradiation temperature 
for some reactor pressure vessel steels with different copper 
content, 10:16124 (TJ;GB) 
LWR pressure vessel surveillance dosimetry improvement 
program: PCA experiments, blind test, and physics- 
dosimetry for the PSF experiments. Revision 5, 
10:16103 (R;US) 





REACTOR OPERATION 
Data Compilation 


REACTOR OPERATION 
Data Compilation 
Licensed operating reactors. Status summary report, data as of 
November 30, 1984. Volume 8, No. 12, 10:16094 (R;US) 
Reactor Safety 
Feasibility study on the acquisition of licensee event data, 
10:16149 (R;US) 


Requirements 
Feasibility study on the acquisition of licensee event data, 
10:16149 (R;US) 
REACTOR OPERATORS 


Task analysis of nuclear power plant control room crews. 
Volume 4. Task data forms (PWR; BWR), 10:16162 (R;US) 


Reactor Training Coordination Program, 10:16188 (RA;US) 
REACTOR PROTECTION SYSTEMS 
See also ECCS 
Switches 
Thermionic gas switch, 10:16164 (P;US) 
REACTOR SAFETY 
Human Factors 
Job and Task Analysis project at Brookhaven National 
Laboratory's high flux beam reactor, 10:16190 (RA;US) 
Overview of job and task analysis, 10:16189 (RA;US) 


Thermal physics 82. Thermal aspects of WWER nuclear 
reactors safety. Vol. 3. Collection of papers from CMEA 
seminar, 10:16235 (R;XM;In Russian) 

Thermal physics 82. Thermal aspects of WWER nuclear 
reactors safety. Vol. 1. Collection of papers from CMEA 
seminar, 10:16233 (R;SU;In Russian) 

Thermal physics 82. Thermal aspects of WWER nuclear 
reactors safety. Vol. 2. Collection of papers from CMEA 
seminar, 10:16234 (R;SU;In Russian) 

Twelfth water reactor safety research information. meeting: 
proceedings. Volume 2, 10:16277 (R;US) 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 1, 10:16276 (R;US) 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 6, 10:16281 (R;US) 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 3, 10:16278 (R;US) 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 5, 10:16280 (R;US) 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 4, 10:16279 (R;US) 

Research Programs 

Light-water-reactor safety fuel systems research programs. 
Quarterly progress report, January-March 1984 (Fuel and 
cladding problems), 10:16294 (R;US) 

Safety research programs sponsored by Office of Nuclear 
Regulatory Research. Quarterly progress report, April 1- 
June 30, 1984. Volume 4, No. 2, 10:16282 (R;US) 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 2, 10:16277 (R;US) 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 1, 10:16276 (R;US) 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 6, 10:16281 (R;US) 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 3, 10:16278 (R;US) 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 5, 10:16280 (R;US) 

Twelfth water reactor safety research information meeting: 
proceedings. Volume 4, 10:16279 (R;US) 

Safety Engineering 
Twelfth water reactor safety research information meeting: 
proceedings. Volume 4, 10:16279 (R;US) 

Statistics 
Top-down versus bottom-up processing of influence diagrams 

in probabilistic analysis, 10:16191 (R;US) 
REACTOR SAFETY EXPERIMENTS 

Nuclear Data Collections 
Impact of the HDR tests on the modeling of containment 

loads, 10:16264 (RA;US) 


ERA-10/9 / 200S 


REACTORS 


See also BREEDER REACTORS 
POWER REACTORS 
THERMAL REACTORS 
WATER COOLED REACTORS 


Risk Assessment 
Recent developments in sensitivity analysis, 10:17568 (RA;US) 
RECEIVERS (SOLAR) 
See SOLAR RECEIVERS 
RECIPROCAL TRANSLOCATIONS 
See CHROMOSOMAL ABERRATIONS 
RECLAMATION 
See LAND RECLAMATION 
RECOMBINANT DNA 
Meetings 
Recombination at the DNA level. Abstracts, 10:17079 (R;US) 
RECOVERY (TRITIUM) 
See TRITIUM RECOVERY 
RECRYSTALLIZATION 
Laser-Radiation Heating 
Laser recrystallization of compound semiconductor films. Final 
report, 10:15916 (R;US) 
REDUCTASES 
See OXIDOREDUCTASES 
RE-ENTRY 
See REENTRY 
REENTRY 
Impact Shock 
General-Purpose Heat Source Development: safety test 
program. Postimpact evaluation, Design Iteration Test 5, 
10:15819 (R;US) 
REENTRY VEHICLES 
Parachutes 
Rotating flexible drag mill, 10:16796 (P;US) 
REFRACTORIES 
Research Programs 
High-Temperature Materials Program quarterly progress 
report for period ending January 31, 1965, 10:16519 (R;US) 
REFRACTORY METALS 
Research Programs 
High-Temperature Materials Program quarterly progress 
report for period ending January 31, 1965, 10:16519 (R;US) 
REFRIGERATION 
Optimization 
Design of a walk-in refrigeration system utilizing ambient 
temperatures, freon gas, and ice storage. Final report, 
10:16468 (R;US) 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
Cocombustion 
Cofiring of coal and refuse-derived fuel at the Ames municipal 
electric utility, 10:16495 (RA;US) 
RDF cofiring in utility boilers, 10:16493 (RA;US) 
Start-up and operating problems and solutions at the Lakeland 
MSW plant, 10:16049 (RA;US) 
Combustion 
Akron recycle energy system, 10:16494 (RA;US) 
Fluidized-Bed Combustion 
Garbage-fired fluidized-bed boiler, 10:16492 (RA;US) 
Gasification 
Clean energy from coal, forest pulp, and sewage sludge, 
10:15883 (RA;US) 
Materials Recovery 
Akron recycle energy system, 10:16494 (RA;US) 
Production 
Clean energy from coal, forest pulp, and sewage sludge, 
10:15883 (RA;US) 
REFUSE-FUELED BOILERS 
Corrosion 
Mass-burn technologies - technical considerations, 10:16483 
(RA;US) 
Operating a waterwall combustor: problems, approaches, and 
solutions, 10:16484 (RA;US) 
REFUSE-FUELED POWER PLANTS 
Energy Alternatives. Volume 2, No. 7, 10:15978 (R;US) 
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REGION V 
See FEDERAL REGION V 
REGOLITH 
See OVERBURDEN 
REINFORCED CONCRETE 
Materials Testing 
Major considerations in scale ing of reinforced concrete 
containment structures, 10:16314 (BA;US) 
REINFORCED MATERIALS 
See also REINFORCED CONCRETE 
Physical Radiation Effects 
Electron radiation effects on the thermal expansion of 
graphite/resin composites, 10:16608 (R;US) 
REINJECTION 
Cost 
Technical potential of methods for methane extraction from 
geopressured-geothermal fluids at high temperature and 
pressure, 10:15710 (J;US) 
RELATIVISTIC PLASMA 
Collisions 
Efficiency of current drive by fast waves, 10:17632 (J;US) 
Current-Drive Heating 
Efficiency of current drive by fast waves, 10:17632 (J;US) 
Electric Potential 
Compact form for the relativistic ponderomotive Hamiltonian, 
10:17636 (J;US) 
RELATIVITY THEORY 
Doppler Effect 
New method to measure the relativistic doppler shift: First 
results and a proposal, 10:17362 (J;US) 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
RELIEF VALVES 
System Failure Analysis 
Closeout of IE Bulletin 80-25: operating problems with target 
rock safety-relief valves at boiling water reactors. Final 
report, 10:16289 (R;US) 
REMEDIAL ACTION 
Data Base Management 
Uranium mill tailings program, 10:15805 (RA;US) 
M Instruments 
Radon-daughter chamber instrumentation system reference 
manual, 10:15804 (R;US) 
Planning 
Overview criteria for the environmental, safety and health 
evaluation of remedial action project planning, 10:15808 
(R;US) 
Control 
DOE's remedial action assurance program, 10:15809 (J;US) 
The Technical Measurements Center role in the DOE remedial 
action program, 10:15810 (J;US) 


Role of the inclusion survey contractor in the Uranium Mill 
Tailings Remedial Action Program, 10:15803 (R;US) 
REMOTE HANDLING EQ 
Pushrod assembly, 10:16158 (P;US) 


Improved BWR fuel support piece grapple. Final report, 
10:16101 (R;US) 
Fabrication 
Improved BWR fuel support piece grapple. Final report, 
10:16101 (R;US) 
Performance Testing 
Improved BWR fuel support piece grapple. Final report, 
10:16101 (R;US) 
REMOVAL (AFTER-HEAT) 
See AFTER-HEAT REMOVAL 
RENEWABLE ENERGY SOURCES 


See also BIOMASS 
GEOTHERMAL ENERGY 


Abstracts of Science and Technology in Japan: Renewable 
Energy. Volume 4, Number 1, January 1984, 10:16402 (R;JP) 

Abstracts of Science and Technology in Japan: Renewable 
Energy. Volume 4, Number 2, April 1984, 10:16403 (R;JP) 


RESIDENTIAL BUILDINGS 
Thermal Energy Storage Equipment 


Abstracts of Science and Technology in Japan: Renewable 
Energy, Volume 4, Number 3, July 1984, 10:16404 (R;JP) 


Abstracts of Science and Technology in Japan: Renewable 
Energy. Volume 4, Number 1, January 1984, 10:16402 (R;JP) 
Abstracts of Science and Technology in Japan: Renewable 
Energy. Volume 4, Number 2, April 1984, 10:16403 (R;JP) 
Abstracts of Science and Technology in Japan: Renewable 
Energy, Volume 4, Number 3, July 1984, 10:16404 (R;JP) 
Forecasting 
Renewable energy resources: wind, water and solar rays, 
10:16407 (BA;US) 
National Energy Plan 
Secretary's statement, 10:16380 (RA;US) 
REPUBLIC OF CHINA 
See TAIWAN 
RESCUE OPERATIONS 
Communications 
Field test of a post-disaster communication system. Open file 
report, 4 June 1982-30 September 1983, 10:15655 (R;US) 
RESEARCH REACTORS 


See also HFBR REACTOR 
R-2 REACTOR 


Fuel Elements 
Mixed core conversion study with HEU and LEU fuels, 
10:16172 (R;US) 
Reactor Cores 
Mixed core conversion study with HEU and LEU fuels, 
10:16172 (R;US) 
Reactor Safety 
Safety review of experiments at Albuquerque Operations 
Office, 10:16185 (RA;US) 
Spent Fuels 
Return of spent nuclear fuel from foreign research reactors to 
the United States, 10:15752 (R;US) 
RESID 
See PETROLEUM RESIDUES 
RESIDENCES 
See HOUSES 
RESIDENTIAL BUILDINGS 


See also APARTMENT BUILDINGS 
HOUSES 
MOBILE HOMES 


Air Pollution 
Residential wood and coal combustion. Task 1. Summary of 
current and state and/or local regulatory activities. 
Final report, 10:16969 (R;US) 


Consumption 
Analysis of lifestyle effects on residential energy use, 10:16501 
(R;US) 
Recent changes in US energy consumption: What happened 
and why, 10:16399 (BA;US) 
Gas 
Development of a low-cost, self-cleaning residential gas range 
oven. Annual report, April 1983-May 1984, 10:16449 (R;US) 
Gas Furnaces 
Interim report on the field operation of a residential space 
heating system, 10:16443 (R;CA) 
Indoor Air Pollution 
Indoor climate, 10:16445 (R;SE) 


design goals and fuel escalation 
targets for the US, 10:15898 (BA;GB) 
Radionuclide Migration 
Measurement of *"*Rn and its relationship to environmental 
variables. Progress report, June 1984-June 1985, 10:16983 


Survey of failure modes from 122 residential solar water 
heaters, 10:15987 (R;US) 
Space HVAC Systems 
Indoor climate, 10:16445 (R;SE) 
Thermal Energy Storage Equipment 
Analysis of residential thermal storage systems performance. 
Final report, 10:16434 (R;US) 





Weatherization Assistance Program. Executive summary 
report, 10:16432 (R;US) 
SECTOR 


Fuel Consumption 
Natural Gas Monthly, December 1984, 10:15707 (R;US) 
Se Power Supplies 
Statistical prediction of instantaneous residential electric 
demand, 10:15941 (RA;US) 
Power Demand 
Statistical of instantaneous residential electric 
demand, 10:15941 (RA;US) 
Total eee Systems 
Economic evaluation of total-energy guidelines, 10:16476 
(R;US) 
Economic evaluation of total energy: technical report, 
10:16477 (R;US) 
RESIDUAL HEAT REMOVAL 
See RHR SYSTEMS 
RESIDUAL OILS 


See PETROLEUM RESIDUES 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESOURCE RECOVERY FACILITIES 
Mass-burn technologies - technical considerations, 10:16483 
(RA;US) 
Technology Assessment 
Municipal solid waste as an energy resource: problems and 
promise, 10:15831 (RA;US) 
DUSTS 


pleural 
pressure, 10:17139 (J;US) 
RESPIRATORY SYSTEM DISEASES 


Emphysema and fibrosis: risk factors in responsiveness to air 
pollution, 10:17168 (R;US) 


Recommendations 
Broad technical and professional nuclear assistance support - 
Work Order No. 1: Recommendations for proposed dunnage 
for the TRUPACT-I shipments of TRU waste. Volume I, 
10:16778 (R;US) 
Stress Analysis 
Broad technical and professional nuclear assistance support - 
Work Order No. 1: Recommendations for proposed dunnage 
for the TRUPACT-I shipments of TRU waste. Volume II. 
Stress analysis, 10:16779 (R;US) 


[Acid-gas removal from oil shale retort gas streams]. Final 
technical report, September 30, 1982-September 30, 1984, 
10:15726 (RUS) 

Design, construction, and testing of the pilot scale hot gas 
Se 10:15739 (RA;US) 

Scrubbing research related to acid-gas removal from oil shale 
retort gas streams. Final report, 10:15727 (RA;US) 


Design 
Development of the Multisolid Fluidized Bed oil shale retort. 
Final report, 10:15720 (R;US) 
REVERSE-FIELD PINCH 


Evaluations 
deuterium fueled reversed-field pinch reactor 
assessment, 10:17699 (R;US) 
Curreat-Drive Heating 
Reversed Field Pinch dynamics and transport 
report on first year activities, April 1983-April 1984, 
10:17583 (R;US) 


studies. Final 
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Plasma 
Reversed Field Pinch dynamics and rt studies. Final 
report on first year activities, April 1983-April 1984, 
10:17583 (R;US) 
Nonlinear Problems 
Reversed Field Pinch dynamics and rt studies. Final 
report on first year activities, April 1983-April 1984, 
10:17583 (R;US) 
Plasma Instability 
Three-dimensional magnetohydrodynamic studies of the 
reversed-field pinch, 10:17641 (J;US) 
Three-Dimensional Calculations 
Reversed Field Pinch dynamics and rt studies. Final 
report on first year activities, April 1983-April 1984, 
10:17583 (R;US) 
RF SYSTEMS 
Research Programs 
Status and plans for US and international radio-frequency 
experiments on fusion devices, 10:17722 (J;US) 
RHENIUM 
Electron Mobility 
Electrotransport and diffusivity of molybdenum, rhenium, 
tungsten, and zirconium in beta-thorium, 10:16572 (J;US) 
RHENIUM ALLOYS 
Physical Radiation Effects 
Atomic resolution study of radiation-induced precipitation and 
solute segregation effects in a neutron-irradiated W-25 at. pct 
Re alloy, 10:16578 (J;US) 
RHEOLOGY 
Equations of State 
Resolvent operator method for solving rheological equations of 
state, 10:16613 (J;US) 
RHO-765 RESONANCES 
Particle Production 
Inclusive production of strange and vector mesons in e* e~ 
annihilation at 29 GeV, 10:17404 (R;US) 
RHODAMINES 


Studies of molecular adsorbates at interfaces by optical second- 
harmonic generation, 10:16670 (J;CH) 


Studies of molecular adsorbates at interfaces by optical second- 
harmonic generation, 10:16730 (J;CH) 


Electronic excited-state transport in random systems. Time- 
resolved fluorescence depolarization measurements. Final 
report, 10:16751 (J;US) 

Energy Transfer 

Electronic excited state energy transfer, trapping by dimers 
and fluorescence quenching in concentrated dye solutions: 
picosecond transient grating experiments, 10:16750 (J;NL) 

Excitation 

Studies of molecular adsorbates at interfaces by optical second- 

harmonic generation, 10:16730 (J;CH) 
Excited States 

Electronic excited state energy transfer, trapping by dimers 
and fluorescence quenching i in concentrated dye solutions: 
picosecond transient grating experiments, 10:16750 (J;NL) 

Electronic excited-state transport in random systems. Time- 
resolved fluorescence larization measurements. Final 
report, 10:16751 (J;US) 

Electronic excited state energy transfer, trapping by dimers 
and fluorescence quenching i in concentrated dye solutions: 
picosecond transient grating experiments, 10:16752 (J;NL) 

Fluorescence 

Electronic excited state energy transfer, trapping by dimers 
and fluorescence quenching in concentrated dye solutions: 
picosecond transient grating experiments, 10:16752 (J;NL) 

Fluorescence Spectroscopy 

Prospects for single-molecule detection in liquids by laser- 

induced fluorescence, 10:16677 (BA;NL) 
Optical Properties 

Studies of molecular adsorbates at interfaces by optical second- 

harmonic generation, 10:16670 (J;CH) 





RHODIUM 
Absorption Spectra 
L-edge x-ray-absorption systematics of the noble metals Rh, 
Pd, and Ag and the main-group metals In and Sn: A study 
of the unoccupied density of states in 4d elements, 10:16555 
(J;US) 


Promotion effects on the synthesis of higher alcohols. Tenth 
quarterly report, October-December 1984, 10:15866 (R;US) 
Energy-Level Density 
L-edge x-ray-absorption systematics of the noble metals Rh, 
Pd, and Ag and the main-group metals In and Sn: A study 
of the unoccupied density of states in 4d elements, 10:16555 
G;US) 
RHODIUM 96 
Beta Decay 
From Q-value measurements to mass and structure of proton- 
rich nuclei in the tin region, 10:17506 (R;US) 
RHODIUM CHLORIDES 


Photophysical effects of metal-carbon o bonds in ortho- 
metalated complexes of Ir(III) and Rh(III), 10:16743 (J;US) 
RHODIUM COMPLEXES 
Catalytic Effects 
Transition metal activation and functionalization of C-H bonds. 
Progress report, June 1, 1984-May 31, 1985, 10:16711 (R;US) 
De-Excitation 
Photochemistry of transition-metal phthalocyanines. Analysis 
of the photochemical and photophysical properties of de. 
acido(phthalocyaninato)rhodium(III) caoaiiaen 3 10:16748 
G;US) 


of transition-metal phthalocyanines. Analysis 
Fanta net 
acido(phthalocyaninato)rhodium(III) complexes, 10:16748 
G;US) 


i of transition-metal phthalocyanines. Analysis 
of the photochemical and photophysical properties of the 
acido(phthalocyaninato)rhodium(III) complexes, 10:16748 
(J;US) 


of transition-metal phthalocyanines. Analysis 
ed dm chemiamheatentind eemnette 
acido(phthalocyaninato)rhodium(III) complexes, 10:16748 
G;US) 
RHODIUM COMPOUNDS 
See also RHODIUM CHLORIDES 
Magnetism 
Magnetic properties of RERusSis and RERhsSis compounds 
by neutron diffraction, 10:16622 (RA;AT) 
SYSTEMS 


Adaptive collocation method for simultaneous heat and mass 
diffusion with phase change, 10:16318 (J;US) 
Failures 
A sodium dryout correlation for LMFBR fuel assemblies, 
10:16320 (J;US) 
RICE 


Role of gibberellin in the growth response of submerged deep 
water rice, 10:17180 (J;US) 
Plant Growth 
Role of gibberellin in the 
water rice, 10:17180 (J;US) 
IG 


growth response of submerged deep 


RID 

See CARPOOLING 

RIGHTS-OF-WAY 
Bibliographies 


Selective bibliography on the reclamation of rights-of-way for 
January 1983-June 1984, 10:15712 (R;US) 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 


RISK ASSESSMENT 
Sensitivity Analysis 


RISK ASSESSMENT 
Importance of data and related uncertainties in 
risk assessments (PWR; BWR), 10:16303 (R;US) 
Overview of risk analysis and its assessment for energy 
production and use, 10:16340 (R;US) 
Toxicokinetics and risk assessment, 10:17177 (RA;US) 
Data Covariances 
PRA uncertainties and the roles of sensitivity and uncertainty 
analyses, 10:17235 (RA;US) 
Recent developments in sensitivity analysis, 10:17568 (RA;US) 
Decision Making 
Probabilistic risk assessment (PRA) and decision making under 
uncertainty, 10:16246 (RA;US) 
Human Factors 
Role of human error in seismic risk analysis, 10:16220 (RA;US) 
Probabilistic Estimation 
Probabilistic risk assessment (PRA) and decision making under 
uncertainty, 10:16246 (RA;US) 


Comparison of the effect of hazard and 
a on core melt probability uncertainty, 10:16307 

Computer aided probabilistic assessment of containment 
integrity, 10:16266 (RA;US) 

Lack of certainty in the selection of health risk assessment 
models, 10:17234 (R;US) 

Recommendations 

Guide to radiological accident —. 10:15801 (RA;US) 

Review of specific radiological accident considerations, 
10:15802 (RA;US) 

Research Programs 

What are the future major sources of energy-related risk?, 

10:17075 (J;US) 
Seismic Effects 

CEGB approach to seismic hazard assessment (oral 
presentation only), 10:16202 (RA;US) 

Dynamic analysis and uncertainties, 10:16212 (RA;US) 

New data on the performance of power plant units in strong 
earthquakes, 10:16215 (RA;US) 

Perspective on the regulation of seismic risk, 10:16195 
(RA;US) 

Probabilistic evaluation of earthquakes for Swiss 
Nuclear Power Plants, 10:16203 (RA;US) 

Projects for preparation of seismic codes and their verification 
tests, 10:16216 (RA;US) 

Representation and propagation 
fragilities, 10:16218 (RA;US) 

Research on Swedish earthquakes, 10:16204 (RA;US) 

Response margins of the dynamic analysis of piping s' 
best estimate vs. evaluation method, 10:16213 (RA;US) 

Results of the application of the SSMRP methodology to the 
seismic risk at the Zion station, 10:16197 (RA;US) 

Role of human error in seismic risk analysis, 10:16220 (RA;US) 

Seismic fragilities for nuclear power plant risk studies, 10:16214 
(RA;US) 
uncertainties, 10:16206 (RA;US) 

Seismic issues related to nuclear reactor safety in the United 
States, 10:16196 (RA;US) 

Seismic risk at the Zion nuclear power plant, 10:16219 
(RA;US) 

Study on embedment effect of reactor buildings subjected to 
earthquakes using boundary element method, 10:16208 
(RA;US) 

Theoretical approach of the seismic behaviour of a LMFBR 
core, 10:16210 (RA;US) 

Uncertainties in the estimates for seismic hazard in NPP sites, 
10:16200 (RA;US) 

Uncertainty evaluation of fast reactor core seismic response, 
10:16211 (RA;US) 

Uses of probabilistic estimates of seismic hazard and nuclear 
power plants in the US, 10:16201 (RA;US) 

Sensitivity 

PRA uncertainties and the roles of sensitivity and uncertainty 
analyses, 10:17235 (RA;US) 

Recent developments in sensitivity analysis, 10:17568 (RA;US) 


of uncertainty in seismic 





See also COLUMBIA RIVER 
PICEANCE CREEK 


Repair 
North Fork John Day River anadromous fish habitat 
improvement: annual report, 1983, 10:17067 (RA;US) 


See MINE ROADWAYS 
ROBINSON-2 REACTOR 
Reactor Accidents 
Review of thermal-hydraulic calculations for Calvert Cliffs and 
H.B. Robinson PTS study (Pressurized thermal shock), 
10:16175 (R;US) 
Spent Fuel Elements 
Characterization of LWR spent fuel approved testing materials 
for radionuclide release studies, 10:16122 (R;US) 
ROCK BURSTS 
Forecasting 
Prediction, prevention and/or control of outbursts, 10:15612 
;AU) 


See also SEDIMENTARY ROCKS 
Fractures 
Automatic, digital system for profiling rough surfaces, 10:16944 
GJ;US) 


Surfaces 
Automatic, digital system for profiling rough surfaces, 10:16944 
GUS) 
INTERNATIONAL PROCESS 
See MOLTEN SALT COAL GASIFICATION PROCESS 
ROCKY FLATS PLANT 
Radiation Hazards 
Brain tumors at a nuclear facility, 10:17154 (J;US) 
ROD BUNDLES 
Critical Heat Flux 
Assessment of Biasi and Columbia University CHF correlations 
with a GE 3 X 3 rod bundle experiment, 10:16159 (J;US) 
Two-Phase Flow 
Development of generalized correlations for two-phase flow 
velocity measurements obtained from impedance probes in 
rod bundle, 10:16821 (D;US) 
RODS (FUEL) 
See FUEL RODS 
ROOTS 
Membrane Transport 
Reactions of corn root tissue to calcium, 10:17138 (J;US) 
ROTATING PLASMA 
Adiabatic Compression Heating 
Adiabatic compression and interchange stability of rotating 
compact toroid plasmas, 10:17615 (J;US) 
Plasma Instability 
Adiabatic compression and interchange stability of rotating 
compact toroid plasmas, 10:17615 (J;US) 
ROTORS 
See also TIPVANE ROTORS 
Materials Testing 
Grain boundary composition and intergranular fracture of 
steels. Volume 1. Detection of grain boundary segregation in 
steels. Final report, 10:16538 (R;US) 
ROWE YANKEE REACTOR 
Containment Systems 
Containment integrity and leakage evaluation, 10:16263 
(RA;US) 
Risk Assessment 
Containment integrity and leakage evaluation, 10:16263 
(RA;US) 
RUBIDIUM CHLORIDES 
X-Ray Spectra 
X-ray spectroscopy of solids under pressure. Final report, 
August 1983-July 1984, 10:16620 (R;US) 
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RUBIDIUM COMPOUNDS 
See also RUBIDIUM CHLORIDES 
Phase Transformations 
Binary and ternary alkali graphite intercalation compounds: in- 
situ x-ray study of elastic and electrostatic effects on staging, 
10:16707 (J;US) 
X-Ray Diffraction 
Binary and ternary alkali graphite intercalation compounds: in- 
situ x-ray study of elastic and electrostatic effects on staging, 
10:16707 (J;US) 
RUPTURE DISKS 
See RELIEF VALVES 
RURAL AREAS 
Energy Consumption 
Nonmetropolitan energy use in 1978 by category of use and 
form of energy: appendix. Staff report, 10:16397 (R;US) 
Nonmetropolitan energy use in 1978 by category of use and 
form of energy. Staff report, 10:16398 (R;US) 
RUTHENIUM 94 
Beta Decay 
From Q-value measurements to mass and structure of proton- 
rich nuclei in the tin region, 10:17506 (R;US) 
RUTHENIUM COMPLEXES 
Catalytic Effects 
Chemistry and morphology of coal liquefaction. Quarterly 
report, October 1-December 31, 1984, 10:15555 (R;US) 


Study of intermediates from transition metal excited-state 
electron-transfer reactions. Progress report, April 1, 1984- 
March 31, 1985, 10:16739 (R;US) 

RUTHENIUM COMPOUNDS 
Magnetism 


Magnetic properties of RERueSie and RERh2Sie compounds 
by neutron diffraction, 10:16622 (RA;AT) 


S 


SACCHARIDES 
Recovery 
Recovery of fermentable sugars from process vegetable waste 
waters, 10:15870 (J;NL) 
SACCHAROMYCES CEREVISIAE 
Productivity 
Ethanol from whey: continuous fermentation with a catabolite 
repression-resistant Saccharomyces cerevisiae mutant, 
10:15869 (J;US) 
SAFETY 
For general aspects of safety and protection of personnel. 
See also REACTOR SAFETY 
Research Programs 
Environment, safety, and health, 10:16341 (RA;US) 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SAFETY RODS 
See SCRAM RODS 
SAFETY VALVES 
See RELIEF VALVES 
SALINE ZONE 
See OIL SHALES 
SALINITY 
Biological Effects 
Salinity effects on photosynthesis and growth in Alternanthera 
philoxeroides (Mart.) Griseb., 10:17188 (J;US) 
SALMON 
Ecology 
Species profiles: life histories and environmental requirements 
of coastal fish and invertebrates (North Atlantic). Atlantic 
salmon, 10:17040 (R;US) 


Camp Creek habitat improvement: final report, 1982, 10:17068 
(RA;US) 

Fish/Wash Creek habitat improvement: annual report, 1983, 
10:17062 (RA;US) 
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John Day River habitat enhancement evaluation: annual 
report, 1983, 10:17071 (RA;US) 

North Fork John Day River anadromous fish habitat 
improvement: annual report, 1983, 10:17067 (RA;US) 


Develop broodstock of native Snake River coho salmon: 
annual report, 1983, 10:17072 (RA;US) 
Population Density 
Develop broodstock of native Snake River coho salmon: 
annual report, 1983, 10:17072 (RA;US) 
John Day River habitat enhancement evaluation: annual 
report, 1983, 10:17071 (RA;US) 
SALMONELLA TYPHIMURIUM 
Biological Radiation Effects 
Radiation-induced mutagenicity and lethality in Ames tester 
strains of Salmonella, 10:17152 (J;US) 
SALT DEPOSITS 
Chemical Radiation Effects 
Chemical implications of heat and radiation damage to rock 
salt, 10:17259 (R;US) 
Creep 
Constitutive parameters for salt and nonsalt rocks from the 
Detten, G. Friemel, and Zeeck wells in the Palo Duro Basin, 
Texas, 10:17252 (R;US) 
Deformation 
Deformation mechanisms of experimentally deformed Salina 
Basin bedded salt, 10:17253 (R;US) 
Density 
Laboratory testing on rock core samples from Zeeck No. 1 
(PD-7) well, Palo Duro Basin, Texas: unanalyzed data, 
10:17254 (R;US) 
Hot Pressing 
Analysis of consolidation of granulated rocksalt using a plastic 
flow model of isostatic hot-pressing, 10:15783 (R;US) 
Porosity 
Laboratory testing on rock core samples from Zeeck No. 1 
(PD-7) well, Palo Duro Basin, Texas: unanalyzed data, 
10:17254 (R;US) 
Radioactive Waste Disposal 
ERG review of salt repository sealing system, 10:15759 (R;US) 
Shear Properties 
Direct shear testing on rock core samples from G. Friemel No. 
1 (PD-5) well, Palo Duro Basin, Texas: unanalyzed data, 
10:17255 (R;US) 
Strains 
Constitutive parameters for salt and nonsalt rocks from the 
Detten, G. Friemel, and Zeeck wells in the Palo Duro Basin, 
Texas, 10:17252 (R;US) 


Constitutive parameters for salt and nonsalt rocks from the 
Detten, G. Friemel, and Zeeck wells in the Palo Duro Basin, 
Texas, 10:17252 (R;US) 

Temperature Effects 

Chemical implications of heat and radiation damage to rock 

salt, 10:17259 (R;US) 
Tensile Properties 

Laboratory testing on rock core samples from Zeeck No. 1 
(PD-7) well, Palo Duro Basin, Texas: unanalyzed data, 
10:17254 (R;US) 

SAMARIUM SELENIDES 
X-Ray Spectra 

X-ray spectroscopy of solids under pressure. Final report, 

August 1983-July 1984, 10:16620 (R;US) 
SANDSTONES 
Density 

Laboratory testing on rock core samples from Zeeck No. 1 
(PD-7) well, Palo Duro Basin, Texas: unanalyzed data, 
10:17254 (R;US) 


Oriskany Sandstone: regional stratigraphic relationships and 
production trends, 10:17238 (R;US) 


Permeability 
Reservoir characterization for numerical simulation of 
Mesaverde meanderbelt sandstone, northwestern Colorado, 
10:15672 (J;US) 


SAVANNAH RIVER PLANT 
Radiation Monitors 


Porosity 
Laboratory testing on rock core samples from Zeeck No. 1 
(PD-7) well, Palo Duro Basin, Texas: unanalyzed data, 
10:17254 (R;US) 


Stratigraphy : 
Oriskany Sandstone: regional stratigraphic relationships and 
production trends, 10:17238 (R;US) 
Tensile Properties 
Laboratory testing on rock core samples from Zeeck No. 1 
(PD-7) well, Palo Duro Basin, Texas: unanalyzed data, 
10:17254 (R;US) 
SANITARY LANDFILLS 
Feasibility Studies 
Feasibility study of landfill gas recovery at seven landfill sites, 
Adams County/Commerce City, Colorado. Final report, 
10:16496 (R;US) 
Gas Yields 
Feasibility study of landfill gas recovery at seven landfill sites, 
Adams County/Commerce City, Colorado. Final report, 
10:16496 (R;US) 


Leaching of PAH from industrial wastes with municipal waste 
leachate, 10:17025 (R;US) 
Legal Aspects 
Feasibility study of landfill gas recovery at seven landfill sites, 
Adams County/Commerce City, Colorado. Final report, 
10:16496 (R;US) 
Liners 
Field studies of liner-installation methods at landfills and 
surface impoundments. Final report, July 1979-July 1983, 
10:17026 (R;US) 
Monitoring 
Evaluation of processed municipal wastes in landfill cells, 
10:16498 (R;US) 
Waste Storage 
Feasibility of using chemical liners for landfilling electroplating 
sludges. Final report, 10:16474 (R;US) 
SAPPHIRE 
Radiation Effects 
Nuclear-radiation-induced absorption in optical materials, 
10:16625 (R;US) 
Vapor Deposited Coatings 
Superconducting properties of layered Nb/sub 0.53/Ti/sub 
0.47//Ge structures prepared by dc sputtering, 10:16549 
GJ;US) 
SARSON 
See BRASSICA 
SATELLITES 
See also MOON 
Gamma Detection 
On-orbit support of DARPA-301 payload. Final report, 
10:16888 (R;US) 
SATURN PLANET 
Extreme Ultraviolet Radiation 
Particle excitation, airglow and H2 vibrational disequilibrium 
in the atmosphere of Jupiter, 10:17281 (R;US) 
Planetary Atmospheres 
Particle excitation, airglow and H2 vibrational disequilibrium 
in the atmosphere of Jupiter, 10:17281 (R;US) 
Planetary Ionospheres 
Wet model of Saturn’s ionosphere: water from the rings, 
10:17292 (R;US) 
Planetary Magnetospheres 
Plasma electron analysis: Voyager Plasma Science Experiment, 
10:17291 (R;US) 
Satellites 
Pioneer 10 and 11 (Jupiter and Saturn) magnetometer 
experiment, 10:17290 (R;US) 
SAVANNAH RIVER PLANT 
Environmental Effects 
Annual report of ecological research at the Savannah River 
Ecology Laboratory, 10:17056 (R;US) 
Radiation Monitors 
Mobile laboratory for near real-time measurements of very 
low-level radioactivity, 10:16919 (R;US) 





SAVANNAH RIVER PLANT 
Radioactive Effiuents 


Radioactive Effiuents 
Airborne radioactive effluent study at the Savannah River 
Plant, 10:17011 (R;US) 


ive waste management at the Savannah River Plant: a 
technical review, 10:15763 (R;US) 
SCALAR FIELDS 
Symmetry Breaking 
ive effects in equilibrium finite-temperature scalar 
field theory, 10:17457 (J;US) 
Temperature 
ive effects in equilibrium finite-temperature scalar 


field theory, 10:17457 (J;US) 
SCATTERING 
Quantum Operators 
Exact calculation of the lineshape and the aan 
for a model of a two-level atom in 
continuous spectrum of radiation, 10:17431 ue US) 
SCENEDESMUS 
Photosynthetic 


Reaction Centers 
Presence in photosystem II core complexes of a 34-kilodalton 
polypeptide required for water photolysis, 10:17086 (J;US) 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCHOOLS 
See EDUCATIONAL FACILITIES 
SCHOTTKY BARRIER DIODES 
Fermi Level 
Effect of pressure on the height of the Schottky barrier 
(phi/sub B/) for several semiconductors, 10:16644 (J;US) 


Effect of pressure on the height of the Schottky barrier 
(phi/sub B/) for several semiconductors, 10:16644 (J;US) 
Pressure Effects 
Effect of pressure on the height of the Schottky barrier 
(phi/sub B/) for several semiconductors, 10:16644 (J;US) 
SCIENTIFIC PERSONNEL 
Education 
In-house training program to correct some technician 
mathematics and i deficiencies at Los Alamos 
National Laboratory, 10:16654 (R;US) 
Training 
In-house training program to correct some technician 
deficiencies at Los Alamos 


See also po pa SCINTILLATION DETECTORS 
SOLID SCINTILLATION DETECTORS 


Barium fluoride crystals and self-quenching streamer chambers 
as a position sensitive gamma-ray detector, 10:16927 (R;CA) 


The Caltech prototype scintillator monopole detector, 10:16931 
(BA;US) 
Particle Discrimination 
Detection of neutrons and charged particles by a phostron 
detector, 10:16916 (RA;US) 
Particle Identification 
Identification unit for phoswich and phostron detectors, 
10:16899 (RA;US) 
SCINTILLATION DETECTORS 


Research and development on biomass gasifier/engine systems, 
10:15846 (RA;US) 


Efficiency 
Efficient particulate scrubber for glass melter off-gas, 10:15790 
(J;US) 
Mathematical Models 
Scrubbing research related to acid-gas removal from oil shale 
retort gas streams. Final report (Venturi), 10:15727 (RA;US) 


Operation 
Efficient particulate scrubber for glass melter off-gas, 10:15790 
G;US) 
Parametric Analysis 
Scrubbing research related to acid-gas removal from oil shale 
retort gas streams. Final report (Venturi), 10:15727 (RA;US) 
SEA BED 
Radioactive Waste Disposal 
ee ser and physical oceanographic sensitivity analyses for 
subseabed disposal of high-level waste, 10:15782 (RUS) 
RRS discovery cruise 144, 22 January-20 February 1984. 
Geology and geophysics of an area east of the Great Meteor 
Seamount, 10:15774 (R;GB) 
Radionuclide Migration 
Biological and physical oceanographic sensitivity analyses for 
subseabed disposal of high-level waste, 10:15782 (R;US) 
SEALS 
Performance 
Hermetic sealing of nonlubricated gas seal and friction 
characteristics, Chapter 7, 10:16797 (TG;US) 
SEAS 


See also ARCTIC OCEAN 
ATLANTIC OCEAN 


Radionuclide 
—- and physical oceanographic sensitivity analyses for 
subseabed disposal of high-level waste, 10:15782 (R;US) 
SEASONAL THERMAL ENERGY STORAGE 


Aquifers 
Central solar heating plants with seasonal storage. Evaluation 
of systems concepts based on heat storage in aquifers, 
10:15999 (R;US) 
SEAWATER 
Chemical Analysis 
Diel production and hic utilization of dissolved 
free amino acids in waters off southern California, 10:17044 
G;US) 
Chemical Analysis 
Distribution of some chemical elements between dissolved and 
particulate phases in the ocean, 10:17053 (R;US) 
Sediments 


Distribution of some chemical elements between dissolved and 
particulate phases in the ocean, 10:17053 (R;US) 
Solar Water 
Solar/subembient heating system, Part I. Final report, 10:15979 


SECONDARY RECOVERY 
See ENHANCED RECOVERY 
SEDIMENTARY BASINS 
Natural Gas Deposits 
Structural and stratigraphic setting of the Baufort-MacKenzie 
Tertiary Basin NWT, Canada, 10:15663 (RA;NO) 
Petroleum Deposits 
Structural and stratigraphic setting of the Baufort-MacKenzie 
Tertiary Basin NWT, Canada, 10:15663 (RA;NO) 
Resource Assessment 
Structural and stratigraphic setting of the Baufort-MacKenzie 
Tertiary Basin NWT, Canada, 10:15663 (RA;NO) 
SEDIMENTARY ROCKS 
See also SANDSTONES 
SHALES 


Classification 
Standardization of bore core distributions for use in coal mine 
geology, 10:15601 (R;AU) 
Standardized Terminology 
Standardization of bore core distributions for use in coal mine 
geology, 10:15601 (R;AU) 
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SEDIMENTS 
Chemical Analysis 
Analysis of aqueous sediments, 10:17052 (J;US) 
Contamination 


Retention and. toxicity of a coal liquid in artificially 
contaminated sediments, 10:17206 (J;NL) 


of introduction, 10:17048 (R;US) 
Radionuclide Migration 
Geochemical history of fallout plutonium in continental shelf 
sediments, 10:17054 (R;US)__. 
Transuranic chemical species in groundwater. Final report, 
10:15775 (R;US) 
SEISMIC DETECTORS 
Performance Testing 
Borehole geophone for ultra deep wells, 10:16009 (R;DE;In 
German) 
SEISMIC EFFECTS 
STEALTH: a Lagrange explicit finite-difference code for 
solids, structural, and thermohydraulic analysis. Volume 9. 
STEALTH-SEISMIC code procedure manual, 10:16227 
(R;US) 
Systems Analysis 
Seismic margins and calibration of piping systems, 10:16305 
(R;US) 
SEISMIC EVENTS 
See also EARTHQUAKES 
Mathematical Models 
Stochastic model to estimate maximum expectable magnitude 
of earthquakes from strike-slip fault dimensions, 10:16205 
(RA;US) 
Risk Assessment 


Importance of historical in the evaluation of large 


return period hazards, 10:16207 (RA;US) 
SEMICONDUCTOR COUNTERS 
See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 
See also GE SEMICONDUCTOR DETECTORS 
Performance 


Assessment of present and future large-scale semiconductor 
detector systems, 10:16921 (R;US) 
Technology Assessment 
Assessment of present and future large-scale semiconductor 
detector systems, 10:16921 (R;US) 
SEMICONDUCTOR DEVICES 


See also SEMICONDUCTOR DIODES 
SEMICONDUCTOR LASERS 


Partial Differential Equations 
Solution of coupled system of PDE by the transistorized multi- 
grid method, 10:16836 (R;US) 
SEMICONDUCTOR DIODES 
See also SCHOTTKY BARRIER DIODES 
Plasma Diagnostics 
light ion beam diodes, 10:17747 (BA;GB) 
SEMICONDUCTOR LASERS 
Modulation 
1.55-ym InGaAsP ridge waveguide distributed feedback laser, 
10:16808 (J;US) 


Operation 
1.55-~m InGaAsP ridge waveguide distributed feedback laser, 
10:16808 (J;US) 


Quantum Efficiency 
1.55-u~m InGaAsP ridge waveguide distributed feedback laser, 
10:16808 (J;US) 
Threshold Current 
1.55-um InGaAsP ridge waveguide distributed feedback laser, 
10:16808 (J;US) 
SEMICONDUCTOR MATERIALS 
If possible index also the specific compounds. 
Adhesion 


Chemical anchoring of organic conducting polymers to 
semiconducting surfaces, 10:16418 UD) 
Recrystallization 
Laser recrystallization of semiconductor films. Final 
report, 10:15916 (R;US) 


SHALES 
Lithology 


SEMIMETALS 
See also BORON 
SILICON 


TELLURIUM 
Crystal-Phase Transformations 
Structural transition and charge density waves in thim films, 
10:17551 (J;US) 
Plasma Waves 
Structural transition and charge density waves in thim films, 
10:17551 (3;US) 


SENSITIVITY ANALYSIS 
Recent in sensitivity analysis, 10:17568 (RA;US) 
multifactor designs for detecting the presence of 
interactions, 10:17781 (J;US) 
Markov Process 
Probabilistic fracture mechanics: statistical, mathematical, and 
modeling issues, 10:16825 (RA;US) 
SEPARATION PROCESSES 


See also FRACTIONATION 
HEAVY MEDIA SEPARATION 


ra to session V: separations processes, 10:16673 
Cost Benefit 
Functions of the mathematical description of the separation of 
mixtures of substances in the industry, to the case of Zero- 
Emission, 10:16080 (R;DE;In German) 


See EDTA 
SEROTONIN 
Metabolism 
Effects of 60-Hz electric fields on serotonin metabolism in the 
rat pineal gland, 10:17232 (R;US) 
SEWAGE SLUDGE 


Clean energy from coal, forest pulp, and sewage sludge, 
10:15883 (RA;US) 
SHAFT EXCAVATIONS 
Closures 


ERG review of salt repository sealing system, 10:15759 (R;US) 


SHAFTS 
Computer-Aided Manufacturing 
SHAFT: interactive shaft design program, 10:16775 (R;US) 
SHALE GAS 


[Acid-gas removal from oil shale retort gas streams]. Final 
technical report, September 30, 1982-September 30, 1984, 
10:15726 (RUS) 


research related to acid-gas removal from oil shale 
retort gas streams. Final report, 10:15727 (RA;US) 
SHALE MINING 
See OIL SHALE MINING 
SHALE OIL 
Boiling Points 
Development of the Multisolid Fluidized Bed oil shale retort. 
Final report, 10:15720 (R;US) 
Chemical Composition 
Development of the Multisolid Fluidized Bed oil shale retort. 
Final report, 10:15720 (R;US) 
Oil Yields 
Development of the Multisolid Fluidized Bed oil shale retort. 
Final report, 10:15720 (R;US) 
Oil-shale analysis by CP/MAS-"*C N.M.R. spectroscopy, 
10:15737 (J;GB) 
Production 
Eastern oil shale retorting. I: pyrolysis of the Sunbury Shale of 
Kentucky. Final report, 10:15728 (R;US) 
SHALES 


Density 
Laboratory testing on rock core samples from Zeeck No. 1 
(PD-7) well, Palo Duro Basin, Texas: unanalyzed data, 
10:17254 (R;US) 


US Department 
National Laboratory, 10:15792 (J;US) 





considerations relevant to the 


Departmen 
National Laboratory, 10:15792 (J;US) 


Geological and petrological considerations relevant to the 
i of radioactive wastes by hydraulic fracturing: an 
example at the US Department of Energy's Oak Ridge 
National Laboratory, 10:15792 (J;US) 
ing on rock core samples from Zeeck No. 1 
7) well, Palo Duro Basin, Texas: unanalyzed data, 
10:17254 (R;US) 
Tensile Properties 
Laboratory testing on rock core samples from Zeeck No. 1 
(PD-7) well, Palo Duro Basin, Texas: unanalyzed data, 
10:17254 (R;US) 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHIELDS 


Design 
Riken BGOACS system, 10:16907 (RA;US) 
Maintenance 


Designer's gui for assembly, maintenance and repair, 
10:17741 (J;NL) 


Performance 
Riken BGOACS system, 10:16907 (RA;US) 


's guidebook for assembly, maintenance and repair, 
10:17741 G;NL) 


Fuel Substitution 
Study on the application of coal-water slurry fuels to marine 
transportation vehicles, 10:15632 (R;US) 


Propulsion 
Study on the application of coal-water slurry fuels to marine 
transportation vehicles, 10:15632 (R;US) 
SHOWER COUNTERS 
Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers. 
Circuits 


Delay 
Delay lines in heavy ion detectors, 10:16898 (RA;US) 
Resolution 


Monte Carlo studies of uranium calorimetry, 10:16922 (R;US) 
SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SIBERIA 


History 
Evolution of sedimentary basins in the Circum-Arctic, 10:15661 
(RA;NO) 
Natural Gas Deposits 
ical framework and hydrocarbon potential of basins in 
the Nothern Seas, 10:15660 (R;NO) 


framework and h 
the Nothern Seas, 10:15660 (R;NO) 
SIGMA MINUS 


Semileptonic Decay 
New value for the electron asymmetry in =p — ne nu and 
hyperon semileptonic decays, 10:17424 (R;US) 
SIGMA MODEL 
Angular Correlation 
Topology in strong coupling, 10:17478 (J;US) 
Potentials 


Effective potential in extended ic non-linear 
sigma models, 10:17467 (J;US) 


Effective potential in extended supersymmetric non-linear 
sigma models, 10:17467 (J;US) 
SIGMA-MINUS ATOMS 
See HADRONIC ATOMS 


Pyrolysis 
2,2-dimethoxyhexamethyltrisilane: a one-pot silicon atom 
synthon, 10:16725 (J;US) 


potential of basins in 
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SILICA 
Antireflection Coatings 
Laser damage studies of polymer oxide coated silica optics at 
350 nm, 10:16629 (J;US) 
Catalytic Effects 
Promotion effects on the synthesis of higher alcohols. Tenth 
quarterly report, October-December 1984, 10:15866 (R;US) 


Laser damage studies of polymer oxide coated silica optics at 
350 nm, 10:16629 (J;US) 
Energy-Level Transitions 
140-GHz pulsed Fourier transform microwave spectrometer, 
10:16945 (J;US) 
Photon Collisions 
Laser damage studies of polymer oxide coated silica optics at 
350 nm, 10:16629 (J;US) 
Radiation Effects 
Nuclear-radiation-induced absorption in optical materials, 
10:16625 (R;US) 
Rotational States 
140-GHz pulsed Fourier transform microwave spectrometer, 
10:16945 (J;US) 
Factors 


Local structure of metal atoms in silica and silicates. Progress 
report, May 15-December 1, 1984, 10:16621 (R;US) 
SILICA GEL 
Raman Spectra 
Raman spectrum and structure of silica aerogel, 10:16636 
(J;US) 
SILICEOUS ROCK 
See SANDSTONES 
SILICON 
Electron-Hole Droplets 
Lifetime of an electron-hole plasma of silicon in the picosecond 
range, 10:16637 (J;US) 


X-ray laser fabrication by anisotropic etching of silicon, 

10:16806 (J;US) 
Fermi Level 

Electronic contribution to the recrystallization growth velocity 

asymmetry in doped silicon, 10:16631 (J;US) 
Hadronic Atoms 

Antiprotonic atomic energy levels via the (anti p,p) reaction, 

10:17496 (J;NL) 
Heat Treatments 

Influence of substrate temperature on the formation of buried 
oxide and surface inity during high dose oxygen 
implantation into Si, 10:16648 (J;US) 

Ton Collisions 

Linear dose dependence of ion beam mixing of metals on Si, 

10:16553 (J;US) 
Ion Implantation 

Electronic contribution to the recrystallization growth velocity 
asymmetry in doped silicon, 10:16631 (J;US) 

Implanted hydrogen effects at high concentrations in model 
low Z shielding materials, 10:17736 (J;NL) 

Influence of substrate temperature on the formation of buried 
oxide and surface inity during high dose oxygen 
implantation into Si, 10:16648 (J;US) 

Linear dose dependence of ion beam mixing of metals on Si, 
10:16553 (J;US) 

Leaching 

Parametric testing of a DWPF borosilicate glass, 10:16627 

(R;US) 
M 


elting 

High-frequency furnace. Thirteenth quarterly technical 
progress report period ending December 31, 1984, 10:15905 
(R;US) 


Influence of substrate eee on the formation of buried 
oxide and surface crystallinity during high dose oxygen 
implantation into Si, 10:16648 que US) 

Mixing 

Linear dose dependence of ion beam mixing of metals on Si, 

10:16553 (J;US) 
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Physical Radiation Effects 
Implanted hydrogen effects at high concentrations in model 
low Z shielding materials, 10:17736 (J;NL) 
Near-surface microstructural modifications in low energy 
hydrogen ion bombarded silicon, 10:16643 (J;US) 


Lifetime of an electron-hole plasma of silicon in the picosecond 
range, 10:16637 (J;US) 


Electronic contribution to the recrystallization growth velocity 
asymmetry in doped silicon, 10:16631 (J;US) 
Reflectivity 
Lifetime of an electron-hole plasma of silicon in the picosecond 
range, 10:16637 (J;US) 
Supply and Demand 
Polycrystalline silicon forecast for the Photovoltaic Industry, 
10:15937 (BA;GB) 
Vacuum Coating 
Gas-phase free radical reactions in the glow-discharge 
deposition of hydrogenated amorphous silicon from silane 
and disilane, 10:16630 (J;US) 
SILICON 28 BEAMS 
Beam Neutralization 
Neutralization of multi-MeV light negative ions by plasma 
neutralizers, 10:17716 (J;US) 
SILICON 28 TARGET 
Oxygen 16 Reactions 
Global optical potential analysis of *O+ **Si elastic scattering, 
10:17495 (J;NL) 
SILICON CARBIDES 
Fabrication of fiber reinforced ceramic composites by chemical 
vapor infiltration, 10:16607 (R;US) 
Cavitation 
Nucleation and early-stage growth of creep cavities in hot- 
pressed silicon carbide, 10:16575 (J;US) 


Nucleation and early-stage growth of creep cavities in hot- 
pressed silicon carbide, 10:16575 (J;US) 


Vaporization thermodynamics and enthalpy of formation of 
aluminum silicon carbide, 10:16600 (J;US) 
Fracture Properties 
Effect of high temperature hydrogenation on the fracture 
strength of a sintered alpha silicon carbide, 10:16591 (R;US) 
Heat Transfer 
Internal heat transfer characteristics of silicon carbide heat 
exchanger tubes, 10:16819 (J;US) 
Performance Testing 
Combustion Zone Durability Program. Material and coating 
development for alternative fuel applications. Final report, 
10:16517 (R;US) 
Pressure Drop 
Internal heat transfer characteristics 
exchanger tubes, 10:16819 (J;US) 
Roughness 
Internal heat transfer characteristics of silicon carbide heat 
exchanger tubes, 10:16819 (J;US) 
SILICON HYDRIDES 
See SILANES 
SILICON NITRIDES 
Fabrication of fiber reinforced ceramic composites by chemical 
vapor infiltration, 10:16607 (R;US) 
Absorption Spectra 
In-gap optical absorption of amorphous SisN,, 10:16647 (J;US) 
Opacity 


of silicon carbide heat 


In-gap optical absorption of amorphous SisN,, 10:16647 (J;US) 
Physical Radiation Effects 
Thermally annealed silicon nitride films: Electrical 
characteristics and radiation effects, 10:16597 (J;US) 
SILICON SOLAR CELLS 
Chemical Vapor Deposition 
Optimization of transparent electrode for solar cell and 
chemical vapor deposition of amorphous silicon. Final 
technical report, 15 September 1980-30 March 1983, 
10:15927 (R;US) 


Dendritic Web Growth Method 
Development of high-efficiency solar cells on silicon web. 
Second quarterly progress report, July-September 1984, 
10:15913 (R;US) 
Electrodes 
spac go tam 
of amorphous silicon. Final 
ae report, 15 September 1980-30 March 1983, 
10:15927 (R;US) 


Encapsulation 
Temperature of a glass-encapsulated solar cell estimated from 
ambient air temperature and global radiation, 10:15917 
(R;DE) 
Fabrication 
Research on high-efficiency, single-junction, monolithic thin- 
film amorphous silicon solar cells. Semiannual technical 
progress report No. 1, 1 December 1983-31 May 1984, 
10:15930 (R;US) 
Physical Radiation Effects 
Radiation effects in silicon and gallium arsenide solar cells 
using isotropic and normally incident radiation, 10:15918 
(R;US) 
Recombination 
Development of high-efficiency solar cells on silicon web. 
Second quarterly progress report, July-September 1984, 
10:15913 (R;US) 
Research Programs 
Flat-Plate Solar Array Project progress and plans, 10:15936 
(BA;GB) 
Residual Stresses 
Development of high-efficiency solar cells on silicon web. 
Second quarterly progress report, July-September 1984, 
10:15913 (R;US) 
Testing 
Temperature of a glass-encapsulated solar cell estimated from 
ambient air temperature and global radiation, 10:15917 
(R;DE) 
Twinning 
Development of high-efficiency solar cells on silicon web. 
Second quarterly progress report, July-September 1984, 
10:15913 (R;US) 
SILICONES 
Chemical Preparation 
High temperature adhesive silicone foam composition, foam 
generating system and method of generating foam, 10:15678 
(P;US) 
SILVER 
Absorption Spectra 
L-edge x-ray-absorption systematics of the noble metals Rh, 
Pd, and Ag and the main-group metals In and Sn: A study 
of the unoccupied density of states in 4d elements, 10:16555 
G;US) 


Spectroscopy 
Analysis of trace metals in water by inductively coupled 
plasma emission spectrometry using sodium 
dibensyldithiocarbemate for preconcentration, 10:16665 
(J;US) 
Energy-Level Density 
L-edge x-ray-absorption systematics of the noble metals Rh, 
Pd, and Ag and the main-group metals In and Sn: A study 
of the unoccupied density of states in 4d elements, 10:16555 
(J;US) 
Inner-Shell Ionization 
Atomic collisions with relativistic heavy ions: Target inner- 
shell ionization, 10:17371 (J;US) 
Ton-Atom Collisions 
Atomic collisions with relativistic heavy ions: Target inner- 
shell ionization, 10:17371 (J;US) 
Physical Radiation Effects 
Direct observation of ion-beam-induced effects in the ANL- 
HVEM, 10:16530 (R;US) 
Plasmons 
Coupled surface plasmons excited by photons in a free-standing 
thin silver film, 10:16557 (J;US) 





SILVER 
Precipitation 


Analysis of trace metals in water by inductively coupled 
plasma emission spectrometry using sodium 
Seiaetiiaacasnes dor guenaioantiiien, 10:16665 
G;US) 


Properties 
Theoretical studies of chemisorbed oxygen on Ag(110), 
10:16704 (J;NL) 
SILVER CHLORIDES 


istry of metal chloride complexes in aprotic systems, 
10:16700 (;US) 
SILVER COMPOUNDS 
See also SILVER CHLORIDES 
Water Chemistry 
Silver speciation in seawater: the i 
organic complexes, 10:17051 (R;US) 
SIMPLEX PROCESS 
Modifications 
Clean energy from coal, forest pulp, and sewage sludge, 
10:15883 (RA;US) 
SIMS 
See ION MICROPROBE ANALYSIS 
MASS SPECTROSCOPY 


Further studies on the genetic damage to bone marrow and 
other somatic effects following exposure to low level tritium, 
10:17146 (R;US) 

Structural Models 
ication model for sister-chromatid exchange, 10:17106 


of work in progress in 
the internal irradiation | program, 10:17147 (R;US) 
SKIMMERS 
Oil Pollution Containment 
OHMSETT (Oil and Hazardous Materials Simulated 
Environmental Test Tank) tests of TOSCON (Texas Oil 
Spill Control, Inc.) weir skimmer and gravity differential 
separator, 10:15692 (R;US) 
SKIN 
Biological Radiation Effects 
and effects of Kr in pregnant rats, 10:17155 
G;GB) 


Sampling 
Comparative metabolism and macromolecular binding of 
benzo[a]pyrene in explant cultures of human bladder, skin, 
an and esophagus from eight individuals, 10:17214 


SLC 
See STANFORD LINEAR COLLIDER 
SLUDGES 
See also SEWAGE SLUDGE 
Anaerobic Digestion 
Evaluation of the GRI (Gas Research Institute) Walt Disney 
World water hyacinth/sludge blend program for the 
presence of undesirable microor Final report, 
Seaman 1983-April 1984, 10:15838 (R;US) 


—e of sludges and wastes, 10:16479 (R;FR;In 
Energy Recovery 
Beapts wilietce of sludges and wastes, 10:16479 (R;FR;In 


Materials Recovery 
Feasibility of using chemical liners for 
sludges. Final report, 10:16474 (R;US) 
Waste Processing 
—e ion of sludges and wastes, 10:16479 (R;FR;In 


electroplating 
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Pumping 
Development of extruder-reactor biomass liquefaction system, 
10:15852 (RA;US) 


Pumps 
Field test erosion data for materials for centrifugal coal slurry 
pumps, 10:15631 (J;US) 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES 


Applications for hydraulic handling of coal, 10:15626 (R;GB) 
Reviews 
Applications for hydraulic handling of coal, 10:15625 (R;GB) 
Unsteady Flow 
Experimental and theoretical studies of pressure-surge 
in slurries. Final technical report, 10:15630 
(R;US) 


HYDROELECTRIC POWER PLANTS 
Construction 
Spokane Upriver Dam Hydro Project: final technical and 
construction cost report, City of Spokane. Small-Scale 
Hydroelectric Power Demonstration Project, 10:15889 
(R;US) 
Government Policies 
Small scale hydropower program: legal and institutional 
aspects. Project monitor reports, 10:16387 (R;US) 
SMOKES 
See also TOBACCO SMOKES 
Chemical Analysis 
Preparative scale separation and the identification of 
constituents of anthraquinone-derived dye mixtures. Part 3. 
Products from the combustion of red and violet smoke 
mixtures, 10:17005 (J;NL) 
Diffusion 
Results from p: tributary experiment Brush Creek, 
June 1984, 10:16997 (R;US) 
SNAP REACTORS 
Reactor Systems for Nuclear Auxiliary Power. 


SNAP (Space Nuclear Auxiliary Power) reactor overview. 
Final report, June 1982-December 1983, 10:16135 (R;US) 


Management 
SNAP (Space Nuclear Auxiliary Power) reactor overview. 
Final report, June 1982-December 1983, 10:16135 (R;US) 
SNG 
See HIGH BTU GAS 
SODA ASH 
See SODIUM CARBONATES 
SODIUM 
Atom-Atom Collisions 
Theoretical calculation of Penning-ionization cross sections for 
collisions of He(2/sup 1,3/S) with sodium atoms, 10:17363 
G;US) 
Corrosive Effects 
Sodium and lithium corrosion in molybdenum heat pipes, 
10:16539 (R;US) 


A sodium dryout correlation for LMFBR fuel assemblies, 
10:16320 (J;US) 
Elastic Scattering 
Theoretical calculation of Penning-ionization cross sections for 
= of He(2/sup 1,3/S) with sodium atoms, 10:17363 


Parametric testing of a DWPF borosilicate glass, 10:16627 
(R;US) 
SODIUM 20 
Particle Production 
Pion source parameters in heavy ion collisions, 10:17489 
(R;US) 
SODIUM 23 TARGET 
Antiproton Reactions 
Antiprotonic atomic energy levels via the (anti p,p) reaction, 
10:17496 (J;NL) 
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Neon 20 Reactions 
Coplanarity of two-proton emissions in 400 MeV/nucleon Ne 
+ NaF, Pb reactions, 10:17488 (R;US) 
Sodium 20 
Pion source parameters in heavy ion collisions, 10:17489 
(R;US) 
SODIUM ALLOYS 


Properties 
Thermodynamics of liquid Na-Sn alloys using CaF: solid 
electrolytes, 10:16587 (J;DE) 
SODIUM CARBONATES 
Catalytic Effects 
Development of water-slurry gasification systems for high- 
moisture biomass, 10:15855 (R;US) 
SODIUM CHLORIDES 
Biological Effects 
Beagle puppy model of intraventricular hemorrhage: effect of 
indomethacin on cerebral blood flow, 10:17202 (J;US) 
Influence of applied NaCl on Crassulacean acid metabolism 
and ionic levels in a cactus, Cereus validus, 10:17191 (J;US) 
Phase Diagrams 
Chemistry of metal chloride complexes in aprotic systems, 
10:16700 (J;US) 


Properties 
Chemistry of metal chloride complexes in aprotic systems, 
10:16700 (J;US) 
SODIUM FLUORIDES 


Effects 
Inhibition of photosynthesis by sodium fluoride. I. The sodium 
fluoride-induced carbon dioxide burst from Chlorella, 
10:17231 (J;NL) 
SODIUM HYDROXIDES 
Chemical Reactions 
Scrubbing research related to acid-gas removal from oil shale 
retort gas streams. Final report, 10:15727 (RA;US) 
SODIUM IODIDES 
Mechanical 
i and design properties of thallium-doped sodium 
iodide and selected properties of sodium-doped cesium 
iodide, 10:16623 (R;US) 
Thermal Conductivity 
ineering and design properties of thallium-doped sodium 
iodide and selected properties of sodium-doped cesium 
iodide, 10:16623 (R;US) 
SODIUM MINERALS 
See MINERALS 
SODIUM OXIDES 
Fluorescence Spectroscopy 
Aspects of sparsely studied gas phase chemistry of import to 
the energy technologies (Corrosive effects of gases), 
10:16589 (J;US) 


Aspects of sparsely studied gas phase chemistry of import to 
the energy technologies (Corrosive effects of gases), 
10:16589 (J;US) 

SODIUM-SULFUR BATTERIES 
Meetings 


DOE/EPRI beta (sodium-sulfur) battery workshop V: 
proceedings, 10:16329 (R;US) 
SOIL CHEMISTRY 


Evaluations 
Mobility and retention of heavy metals in sandy soils, 10:17028 
(J;US) 
SOILS 


Effects of acidification on soil microbes, including 
decomposition processes, 10:17024 (BA;US) 
Chemical Analysis 
Geochemical information for sites contaminated with low-level 
radioactive wastes. III. Weldon Spring Storage Site, 
10:15795 (R;US) 


Managing soil compaction - a pubic land management agency 
perspective, 10:15903 (RA;US) 

Radionuclide sorption on low-exchange capacity Hanford site 
soils, 10:17035 (J;US) 


Ultrasonic dispersion of soils for routine particle size analysis: 
recommended procedures, 10:17016 (R;US) 
Intratracheal Administration 
Long-term reactivity of lung and mediastinal lymph nodes 
following intratracheal instillation of sandy loam soil or 
Mount St. Helens volcanic ash, 10:17207 (J;US) 
Pore Pressure 
Consolidation around a point heat source. Research report, 
10:17015 (R;AU) 
Radionuclide Migration 
Geochemical information for sites contaminated with low-level 
radioactive wastes. III. Weldon Spring Storage Site, 
10:15795 (R;US) 
Mobility of radionuclides in soil, 10:17036 (BA;US) 
Radionuclide sorption on low-exchange capacity Hanford site 
soils, 10:17035 (J;US) 
Sorptive Properties 
Geochemical information for sites contaminated with low-level 
radioactive wastes. III. Weldon Spring Storage Site, 
10:15795 (R;US) 
Thermal Conductivity 
Consolidation around a point heat source. Research report, 
10:17015 (R;AU) 
Toxicity 
Long-term reactivity of lung and mediastinal lymph nodes 
following intratracheal instillation of sandy loam soil or 
Mount St. Helens volcanic ash, 10:17207 (J;US) 
SOLAR ACTIVITY 


See also SOLAR FLARES 
SOLAR WIND 
SUNSPOTS 


Spicules and surges, 10:17261 (R;US) 
Data 
Solar-Geophysical Data Number 480, August 1984. Part 2 
(comprehensive reports). Data for February 1984, September 
1981 and miscellanea, 10:17296 (R;US) 
Solar-Geophysical Data Number 479, August 1981, Part 2 
(comprehensive reports). Data for January 1984 and August 
1981 and miscellanea, 10:17297 (R;US) 
SOLAR ATMOSPHERE 
Hydromagnetic Waves 
MHD waves and turbulence in the Sun and interplanetary 
medium, 10:17273 (R;US) 
Turbulence 
MHD waves and turbulence in the Sun and interplanetary 
medium, 10:17273 (R;US) 
SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 


Conceptual design for a high-concentration (500X) 
photovoltaic array, 10:15915 (R;US) 

Design and development of a linear Fresnel lens air-cooled 
photovoltaic module and a stand-alone photovoltaic 
collector array, 10:15925 (R;US) 

San Marco D/L solar array system design and performance, 
10:15919 (R;US) 

Fresnel Lens 

Design and development of a linear Fresnel lens air-cooled 
photovoltaic module and a stand-alone photovoltaic 
collector array, 10:15925 (R;US) 

Performance 
San Marco D/L solar array system design and performance, 
10:15919 (R;US) 
SOLAR CELL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR CELLS 


See also CADMIUM SULFIDE SOLAR CELLS 
CASCADE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
MIS SOLAR CELLS 
SILICON SOLAR CELLS 
Coordinated Research Programs 
U.S. solar photovoltaics collector technology, 10:15935 


(BA;GB) 





Ink jet printing of silver metallization for photovoltaics. 
Quarterly technical 
1984, 10:15914 (R;US) 


report, October 1, 1984-December 30, 


Federal export assistance programs applicable to the US 
photovoltaic industry. Final report, 10:15899 (R;US) 


Laser recrystallization of compound semiconductor films. Final 
report, 10:15916 (R;US) 


Grids 
MOD silver metallization for photovoltaics. Quarterly 
technical report, September 1-November 30, 1984, 10:15912 
(R;US) 
Protective Coatings 
Antisoiling technology: theories of surface soiling and 
performance of antisoiling surface coatings, 10:15910 (R;US) 


Reliability 
Photovoltaic cell reliability research: investigation of 
accelerated stress factors and failure/degradation 
mechanisms in terrestrail solar cells. Fifth annual report, 
10:15911 (R;US) 


What should DOE do to help establish voluntary consensus 
standards for measuring and rating the performance of PV 
modules? Issue study, 10:15909 (R;US) 

Surface Contamination 
Antisoiling technology: theories of surface soiling and 
performance of antisoiling surface coatings, 10:15910 (R;US) 
Testing 
Photovoltaic cell reliability research: investigation of 

accelerated stress factors and failure/degradation 
mechanisms in terrestrail solar cells. Fifth annual report, 
10:15911 (R;US) 

SOLAR COLLECTORS 
See also SOLAR PONDS 

Thermal Analysis 

Study of the transient thermal behaviour of a house wall 
equipped of a solar collector with thin plates, 10:15982 
(R;FR;In French) 

SOLAR CONCENTRATORS 

Dielectric Materials 
Nonimaging dielectric elements in second-stage concentrators 

for photovoltaic applications, 10:15944 (BA;GB) 


Non-imaging secondary concentrators, 10:15963 (RA;US) 
Optical Equipment 
Nonimaging dielectric elements in second-stage concentrators 
for photovoltaic applications, 10:15944 (BA;GB) 
Testing 


Performance 
Non-imaging secondary concentrators, 10:15963 (RA;US) 
SOLAR COOLING SYSTEMS 
See also PASSIVE SOLAR COOLING SYSTEMS 


Performance of two residential-size solar cooling systems 
employing air-cooled chillers, 10:15988 (BA;GB) 


Performance of two residential-size solar cooling systems 
employing air-cooled chillers, 10:15988 (BA;GB) 


Intermediate minimum property standards for solar-heating and 
domestic hot-water systems. Final report, 10:15985 (R;US) 
SOLAR CORONA 
Magnetic Field Configurations 
Evolution of twisted magnetic fields, 10:17298 (R;US) 
Mass Transfer 
Coronal transients and their interplanetary effects, 10:17274 


Renewable energy resources, 10:16401 (RA;US) 
SOLAR ENERGY CONVERSION 
See also OCEAN THERMAL ENERGY CONVERSION 
Biomimetic 
Energy transfer and photochemistry in biomimetic solar 
conversion. Annual report, October 1983-September 1984, 
10:15923 (R;US) 
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SOLAR FLARES 
Impact of flares on the solar terrestrial environment, 10:17275 
(R;US) 
Acceleration 
Particle acceleration, 10:17271 (R;US) 
SOLAR HEAT ENGINES 
Brayton Cycle 
Results of Brayton module system trade studies, 10:15947 
(RA;US) 
Brayton Cycle Power Systems 
Solar advance gas turbine Brayton power conversion assembly, 
10:15948 (RA;US) 


Stirling engine ceramic heater head development, 10:15946 
(RA;US) 
Performance Testing 
Testing of 4-95 solar Stirling engine in test bed concentrator at 
Edwards Air Force Base, 10:15951 (RA;US) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 


Solar thermochemical hydrogen: The heat source-process 
interface, 10:15827 (BA;US) 
Heat Storage 
Numerical computer programs for community solar-heating 
systems with different types of storage, 10:15984 (R;FI) 
Standards 
Intermediate minimum property standards for solar-heating and 
domestic hot-water systems. Final report, 10:15985 (R;US) 
SOLAR INDUSTRY 
Exports 
Federal export assistance programs applicable to the US 
photovoltaic industry. Final report, 10:15899 (R;US) 
Tax Credits 
Impact of the Federal energy tax credit on the solar thermal 
industry and government revenue, 10:15965 (RA;US) 
SOLAR NEUTRINOS 
Prior to July, 1975 information was indexed to NEUTRINOS. 
Capture 
Specificity of the (p,n) reaction at 35 MeV for Gamow-Teller 
strength, 10:17504 (J;US) 
Liquid Scintillation Detectors 
Monopole search and neutrino astrophysics with liquid 
scintillation detectors, 10:16933 (BA;US) 
SOLAR ONE POWER PLANT 
See BARSTOW SOLAR PILOT PLANT 
SOLAR PONDS 
Heat Extraction 
Heat extraction from salt gradient solar ponds for agricultural 
purposes, 10:15992 (R;US) 
Salinity Gradients 
Practical zone boundary control in solar ponds, 10:15996 
(BA;GB) 
Technology Assessment 
State-of-the-art study of nonconvective solar ponds for power 
generation. Final report, 10:15994 (R;US) 
Thermal Efficiency 
Practical zone boundary control in solar ponds, 10:15996 
(BA;GB) 
Wind Loads 
Practical zone boundary control in solar ponds, 10:15996 
(BA;GB) 
SOLAR RADIATION 
Climate fundamentals for solar heating, 10:15893 (R;US) 
Experimental Data 
Tables of hourly, daily and monthly solar radiation and 
meteorological data for Davis, California - 1981, 10:15894 
(R;US) 
Measuring Methods 
Meteorological effects on the solar spectrum, 10:15896 
(BA;GB) 
Meteorology 
Meteorological effects on the solar spectrum, 10:15896 
(BA;GB) 
SOLAR 
See also CENTRAL RECEIVERS 
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Chemical Reactors 
Direct flux solar chemical reactors. Project 61065 final report, 
September 27, 1983-January 31, 1984, 10:15981 (R;US) 


Stirling engine ceramic heater head development, 10:15946 
(RA;US) 
Efficiency 
Prospects for enhanced receiver efficiency, 10:15949 (RA;US) 
Materials 
Stirling engine ceramic heater head development, 10:15946 
(RA;US) 
Performance Testing 
Solar test results of an advanced direct absorption high 
temperature gas receiver (SPHER), 10:15998 (BA;GB) 
S ions 
Solar test results of an advanced direct absorption high 
temperature gas receiver (SPHER), 10:15998 (BA;GB) 
Thermochemical Processes 
Direct flux solar chemical reactors. Project 61065 final report, 
September 27, 1983-January 31, 1984, 10:15981 (R;US) 
SOLAR SEA POWER PLANTS 
See OCEAN THERMAL POWER PLANTS 
SOLAR SIMULATORS 
Meetings 
Workshop on solar simulators: proceedings, 10:15993 (R;IT) 
Research Programs 
Results of the International Energy Agency's program on solar 
heating and cooling, 10:15991 (BA;GB) 
SOLAR SYSTEM 
Orbits 
Letters between Titius and Bonnet and the Titius—Bode law 
of planetary distances, 10:17573 (J;US) 
SOLAR THERMAL POWER PLANTS 
See also DISTRIBUTED COLLECTOR POWER PLANTS 
Capitalized Cost 
Impact of the Federal energy tax credit on the solar thermal 
industry and government revenue, 10:15965 (RA;US) 
on 


Commercialization of solar energy resources, 10:15960 
(RA;US) 
Environmental Impacts 
Solar thermal technology: potential impacts on environmental 
quality and petroleum imports, 10:15964 (RA;US) 
Feasibility Studies 
Solar power for Israel, 10:15968 (RA;US) 
Fresnel Lens 
Transmittance-optimized, point focus Fresnel lens solar 
concentrator, 10:15962 (RA;US) 
Investment 
Impact of the Federal energy tax credit on the solar thermal 
industry and government revenue, 10:15965 (RA;US) 
Parabolic Dish Collectors 
Advantages of Large Parabolic Dish Systems for power 
generation, 10:15966 (RA;US) 
Development of lightweight dish concentrators in combination 
with free piston Stirling engines, 10:15967 (RA;US) 
PDC-1 control system, 10:15958 (RA;US) 
PDC-1 optical testing, 10:15959 (RA;US) 
Stirling module cooperative agreement: Vanguard I, 10:15950 
(RA;US) 
Stirling module concentrator - Vanguard I, 10:15961 (RA;US) 
Testing of 4-95 solar Stirling engine in test bed concentrator at 
Edwards Air Force Base, 10:15951 (RA;US) 
Parabolic Dish Reflectors 
Parabolic dish concentrator (PDC-1) development, 10:15957 
(RA;US) 
Performance 
Advantages of Large Parabolic Dish Systems for power 
generation, 10:15966 (RA;US) 
Development of lightweight dish concentrators in combination 
with free piston Stirling engines, 10:15967 (RA;US) 
White Cliffs solar power station, 10:15969 (RA;US) 
Solar Ponds 
State-of-the-art study of nonconvective solar ponds for power 
generation. Final report, 10:15994 (R;US) 
Solar Receivers 
Prospects for enhanced receiver efficiency, 10:15949 (RA;US) 


Stirling Engines 
Development of lightweight dish concentrators in combination 
with free piston Stirling engines, 10:15967 (RA;US) 
Stirling module cooperative agreement: Vanguard I, 10:15950 
(RA;US) 
Testing of 4-95 solar Stirling engine in test bed concentrator at 
Edwards Air Force Base, 10:15951 (RA;US) 
Technology Assessment 
Commercialization of solar energy resources, 10:15960 
(RA;US) 
Solar thermal technology: potential impacts on environmental 
quality and petroleum imports, 10:15964 (RA;US) 
SOLAR THERMAL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR WATER HEATERS 


Solar/subambient heating system, Part I. Final report, 10:15979 
(R;US) 
Failures 
Survey of failure modes from 122 residential solar water 
heaters, 10:15987 (R;US) 
Performance 
Solar/subambient heating system, Part I. Final report, 10:15979 
(R;US) 
Standards 
Intermediate minimum property standards for solar-heating and 
domestic hot-water systems. Final report, 10:15985 (R;US) 
SOLAR WIND 
Interactions 
Collisionless shock waves in the solar terrestrial environment, 
10:17321 (R;US) 
Connection between the magnetosphere and ionosphere, 
10:17319 (R;US) 
Coupling of the solar wind to the magnetosphere, 10:17318 
(R;US) 
Impact of flares on the solar terrestrial environment, 10:17275 
(R;US) 
Low energy ions in corotating interaction regions at 1 AU 
Observations, 10:17304 (J;GB) 
Solar Terrestrial Physics: Present and Future, 10:17270 (R;US) 
SOLID ELECTROLYTES 
Polyphosphazene solid electrolytes. Interim technical report, 
10:16328 (R;US) 
Decomposition 
Degradation phenomena in solid electrolytes, 10:16331 (R;US) 
SOLID LUBRICANTS 
Performance Testing 
Experimental Test Program for evaluation of solid lubricant 
coatings as applied to compliant fuel gas bearings to 315°C, 
10:16781 (R;US) 
SOLID SCINTILLATION DETECTORS 
See also PLASTIC SCINTILLATION DETECTORS 


Single element Nal(T1) light particle detector, 10:16915 
(RA;US) 
Particle 


Discrimination 
Single element Nal(T1) light particle detector, 10:16915 
(RA;US 
Performance 
Single element Nal(T1) light particle detector, 10:16915 
Use of BaF, scintillators as ‘y-ray detectors, 10:16903 (RA;US) 
SOLID WASTES 
See also WOOD WASTES 
Calorific Value 
Determining the calorific value of municipal solid waste: 
experimental results from a 2.5-kilogram-capacity flow 
calorimeter, 10:16485 (RA;US) 
Combustion 
Air-emissions measurement of MSW combustion, 10:16976 
(RA;US) 
Chlorinated dibenzo-p-dioxins and furans in incineration of 
municipal solid waste, 10:16977 (RA;US) 
Hazardous-waste aspects of MSW combustion, 10:16975 
(RA;US) 





Evaluation of downdraft gasification for MSW convers ion, 
10:16490 (RA;US) 
Gasification of MSW in fluidized- and entrained-bed systems, 
10:16491 (RA;US) 
Ground Disposal 
Evaluation of processed municipal wastes in landfill cells, 
10:16498 (R;US) 


Status of research on liquefaction of municipal solid waste, 
10:16489 (RA;US) 
Materials Recovery 
Cofiring of coal and refuse-derived fuel at the Ames municipal 
electric utility, 10:16495 (RA;US) 
Refuse Derived Fuels 
Start-up and operating problems and solutions at the Lakeland 
MSW plant, 10:16049 (RA;US) 
SOLIDS 
Mechanical Properties 
Summary of recent investigations of the mechanical p 
of ae solids. Final report, 10:16532 (RUS) 


comin scattering in condensed-matter physics, 10:17540 
G;US) 
Physical Radiation Effects 
Cascade diffusion theory of sink capture fluctuations during 
irradiation of a solid, 10:16544 (R;US) 
Plasma Waves 
Domain motion and threshold behavior of charge-density 
waves, 10:17548 (J;US) 
SOLITONS 
Reviews 
Stroll through the soliton theory, 10:17590 (R;US) 
SOLUTIONS 
For mathematical solutions see ANALYTICAL SOLUTION or 
NUMERICAL SOLUTION. 


See also LEACHATES 
PROCESS SOLUTIONS 


Gelation 
Static and dynamic scattering from fractals, 10:17391 (J;US) 
Light Scattering 
Static and dynamic scattering from fractals, 10:17391 (J;US) 
Structure Factors 
Static and dynamic scattering from fractals, 10:17391 (J;US) 
SOLVENT-REFINED COAL 
Chemical Analysis 
Amine distributions and average base strengths of amine 
mixtures from SRC-I (Solvent Refined Coal) samples. Final 
report, 10:15563 (R;US) 
SOLVENT-REFINED COAL PROCESS 
See SRC PROCESS 
SOLVENT-REFINING COAL PLANTS 


See COAL PREPARATION PLANTS 
SRC PROCESS 


SONDES 
See PROBES 
SOOT 
Chemical Reaction Yield 
Activation energy for soot formation by C2-hydrocarbon/air 
flames, 10:16764 (J;GB) 
Benzene pyrolysis and soot formation at high temperatures, 
10:16769 (J;NL) 


Center for Advance Building Technology. Final report, 
10:16425 (R;US) 
Five year technical and fiscal plan for the Center for the 
Advancement of Building Technologies, 10:16426 (RA;US) 
Education 
National Center for Appropriate Technology. Final report, 
10:16431 (R;US) 
Sensible Heat Storage 
Daily storage management in heating systems based on a 
primary energy recovery. Applications to actual cases, 
10:16424 (R;FR;In French) 


Thermal Energy Storage Equipment 
Daily storage management in heating systems based on a 
primary energy recovery. Applications to actual cases, 
10:16424 (R;FR;In French) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 
See also SNAP REACTORS 
Fuel Cans 
Failure experience in refractory alloy-clad fuel pins applicable 
to space nuclear power, 10:16137 (R;US) 
Fuel Pins 
Failure experience in refractory alloy-clad fuel pins applicable 
to space nuclear power, 10:16137 (R;US) 
Rankine Cycle Power Systems 
Analysis of alkali liquid metal Rankine space power systems, 
10:16136 (R;US) 
Reactor Materials 
Failure experience in refractory alloy-clad fuel pins applicable 
to space nuclear power, 10:16137 (R;US) 
Test Facilities 
Space reactor ground tests, assessment of facility needs, 
10:16138 (R;US) 
SPACECRAFT POWER SUPPLIES 
Energy Storage 
Inertial energy storage for spacecraft, 10:16322 (R;US) 
Environmental Impacts 
see tee Heat Source Development: safety test 
rogram. Postimpact evaluation, Design Iteration Test 5, 
10:15819 (R;US) 
Long-term exposure of pressed plutonium oxide heat sources 
to aquatic environments, 10:15817 (R;US) 
Reentry 
General-Purpose Heat Source Development: safety test 
program. Postimpact evaluation, Design Iteration Test 5, 
10:15819 (R;US) 
Thermoelectric Generators 
General-Purpose Heat Source Development: safety test 
rogram. Postimpact evaluation, Design Iteration Test 4, 
10:15818 (R;US) 
SPACE-TIME 
Transformations 
Invariants for dissipative nonlinear systems by using rescaling, 
10:17768 (J;US) 
SPARK IGNITION ENGINES 
Performance Testing 
Performance enhancement of engines fueled with producer gas, 
10:15845 (RA;US) 
SPECIAL RELATIVITY THEORY 
See RELATIVITY THEORY 
SPECTRA (NEUTRON) 
See NEUTRON SPECTRA 
SPECTROCHEMISTRY 
See EMISSION SPECTROSCOPY 
SPECTROMETERS 


See also FOURIER TRANSFORM SPECTROMETERS 
GAMMA SPECTROMETERS 
HEAVY ION SPECTROMETERS 
MAGNETIC SPECTROMETERS 
MASS SPECTR 
NEUTRON SPECTROMETERS 
ULTRAVIOLET SPECTROMETERS 
X-RAY SPECTROMETERS 


140 GHz microwave spectrometer for the detection of gaseous 
chemical species, 10:17003 (J;US) 
Performance 
140 GHz microwave spectrometer for the detection of gaseous 
chemical species, 10:17003 (J;US) 
SPENT FUEL CASKS 
Performance Testing 
Preclosure analysis of conceptual waste package designs for a 
nuclear waste repository in tuff, 10:15786 (R;US) 
SPENT FUEL ELEMENTS 
Dry Storage 
Performance of defected spent LWR fuel rods in inert gas and 
dry air storage atmospheres, 10:15753 (R;US) 
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SPENT FUEL STORAGE 


Preliminary investigation of the **Cf-source-driven noise 
analysis method of subcriticality measurement in LWR fuel 
storage and initial loading applications, 10:16095 (R;US) 

Remote Handling Equipment 
tional and technical results from the Spent Fuel Test - 
Climax, 10:15755 (R;US) 
SPENT FUELS 
National Program Plans 

HTGR Spent Fuel Treatment Program. HTGR Spent Fuel 

Treatment Development Program Plan, 10:15750 (R;US) 
Radiation Hazards 

Return of spent nuclear fuel from foreign research reactors to 

the United States, 10:15752 (R;US) 


Return of spent nuclear fuel from foreign research reactors to 
the United States, 10:15752 (R;US) 
SPENT LIQUORS 
Materials Recovery 
Supported liquid membranes using Accurel fibres. Progress 
report No. 1, 10:16475 (R;GB) 
SPENT SHALES 


Leaching 
Leaching of oil shale solid wastes: a critical review (247 
references), 10:15742 (R;US) 
Oil shale environmental research and coordination. Final 
report, 1976-1983, 10:15741 (R;US) 
SPINELS 
Atom Transport 
Grain boundary and surface diffusion in oxide systems. Final 
report, September 1, 1978-November 30, 1984, 10:16592 
(R;US) 
SPIN-OFF 
See TECHNOLOGY TRANSFER 
SPRINGS 
Mechanical springs only. 
Aided Design 


Computer- 
SPRING: helical spring design software for microcomputers, 
10:16774 (R;US) 
SQUID DEVICES 
Superconducting Quantum Interference Devices 


Amplification by the phase-l mechanism in a four- 
junction SQUID, 10:16793 (J;US) 


Amplification by the phase-locking mechanism in a four- 
junction SQUID, 10:16793 (J;US) 
Josephson Junctions 
Amplification by the phase-locking mechanism in a four- 
junction SQUID, 10:16793 (J;US) 
Simulation 
Amplification by the phase-locking mechanism in a four- 
junction SQUID, 10:16793 (J;US) 
SRC PROCESS 
Personnel 
Epidemiological study of solvent refined coal (SRC) workers. 
Interim report for study period August 1982-July 1984, 
10:15546 (R;US) 
SRC-II PROCESS 


Advanced coal liquefaction research. Technical progress 
report, January 1-April 30, 1984, 10:15545 (R;US) 
Coal Liquids 
Advanced coal liquefaction research. Technical pro; 
report, January 1-April 30, 1984, 10:15545 (R;US) 
Advanced coal liquefaction research. Technical progress 
report, January 1, 1983-December 31, 1983, 10:15544 (R;US) 


Advanced coal liquefaction research. Quarterly technical 
progress report, April 1-June 30, 1983, 10:15543 (R;US) 


Advanced coal liquefaction research. Technical progress 
report, January 1, 1983-December 31, 1983, 10:15544 (R;US) 
Yields 
Advanced coal liquefaction research. Technical progress 
report, January 1-April 30, 1984, 10:15545 (R;US) 


STARS 
Binary Stars 


Advanced coal liquefaction research. Technical progress 
report, January 1, 1983-December 31, 1983, 10:15544 (R;US) 
STEEL-304 


of single corrosion pits in stainless 


repassivation 
steel, 10:16581 (J;US) 
Microprobe 


Analysis 
eo eee 
surface irradiated with helium and argon ions, 10:17725 
G;NL) 


Growth and repassivation of single corrosion pits in stainless 
steel, 10:16581 (J;US) 
Permeability 
Effect of surface composition on plasma driven 
deuterium through 304 stainless steel, 10:17733 ame 
Physical Radiation Effects 
Effect of gamma radiation on the diffusion of tritium in 304 
stainless steel, 10:17729 (J;NL) 
ee ee 
surface irradiated with helium and argon ions, 10:17725 
G;NL) 
Pitting Corrosion 
Growth and i 
steel, 10:16581 (J;US) 
STAINLESS STEELS 
See also STAINLESS STEEL-304 
Corrosion 
Nevada Nuclear Waste Storage Investigation. Quarterly report, 
October 1-December 31, 1983, 10:15768 (R;US) 


Erosion 
using an ultrasonic technique, 


of single corrosion pits in stainless 


Erosive-wear i 
10:15568 (J;US) 


Fatigue 
Fatigue crack growth rates of low-carbon and stainless piping 
steels in PWR environment (A 516 Gr 70 carbon steel; SA 
351-CF8A ss), 10:16542 (R;US) 
Ultrasonic Testing 
Analytical ultrasonics for structural materials, 10:16822 (R;US) 
STANDARD ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 
STANDARD MODEL 
Elementary particle theory, 10:17421 (R;US) 
STANDARDS 
See also ENERGY EFFICIENCY STANDARDS 
Measurement capabilities of the Bendix Metrology 
Organization, 10:17750 (R;US) 
STANDING CROP 


See BIOMASS 
STANFORD LINEAR COLLIDER 
Beam Cooling 
SLC positron damping ring optics design, 10:16865 (R;US) 
Beam Dynamics 
Temperature rise and gradient of SLC positron accelerating 
section and way to reduce their effects on positron 
dynamics, 10:16868 (R;US) 
Beam Emittance 
Energy dependence of the emittance of damping ring beams, 
10:16866 (R;US) 
Beam Optics 
Focusing upgrade for sectors 11 through 19, 10:16867 (R;US) 
Positron Beams 


Temperature rise and gradient of SLC positron accelerating 
section and way to reduce their effects on positron 
dynamics, 10:16868 (R;US) 

Positron Sources 
Focusing upgrade for sectors 11 through 19, 10:16867 (R;US) 
STAR CLUSTERS 

Age Estimation 

Ages of extragalactic intermediate-age star clusters, 10:17279 
(R;US) 
Binary Stars 
Did the binary stars in clusters come to an early end 
by being too eccentric?, 10:17300 (J;US) 
STARS 
See also BINARY STARS 





STARS 
Binary Stars 


NEUTRON STARS 
Emission Spectra 
Search for 183~GHz emission from water in late-type stars, 
10:17277 (R;US) 
Gravitational Collapse 
Accuracy of the single-nucleus app 


roximation in the equation 


of state of hot, dense matter, 10:17303 (J;US) 
Ultraviolet Spectra 
New Fe 2 lines in IUE spectra of stars, 10:17286 (R;SE) 
STATE GOVERNMENT 
Energy 


Conservation 
Evaluation of the State Conservation Program from 
program initiation to September 1978. Final report, 10:16367 


Length in statistical thermodynamics, 10:17554 (J;US) 
STATISTICAL MODELS 
Statistical methods used in developing an optimum glass for 
vitrification and storage of nuclear wastes, 10:15764 (RA;US) 
STATISTICS 
Limited to the indexing of information on the mathematical 
discipline of statistics or its application in other scientific 
disciplines; for indexing numerical values of a statistical nature 
use sos ee Sore ae 
Top-down versus bottom-up processing of influence diagrams 
in probabilistic enalysia, “10-16191 (R;US) 
Calculation Methods 
Model for large sparse contingency tables, 10:17761 (R;US) 
Data Analysis 
Local likelihood estimation, 10:17570 (R;US) 
Lectures 
Lectures on probability and statistics, 10:17552 (R;US) 


PH Value 
pH of steam, 10:16699 (J;US) 
Two-Phase Flow 
Development of generalized correlations for two-phase flow 
velocity measurements obtained from impedance probes in 
rod ties 10:16821 (D;US) 
STEAM COOLANT 


See STEAM 
STEAM GENERATION 


Mass-fired rotary combustor: an innovative combustion system, 
10:16486 (RA;US) 
Operating a waterwall combustor: problems, approaches, and 
solutions, 10:16484 (RA;US) 
STEAM GENERATORS 
Decontamination 
Development and demonstration of techniques for reducing 
occupational radiation doses during refueling outages. Task 
oon generator channel head decontamination, 10:16112 
Evaluation of Millstone-2 steam generator chemical 
decontamination , 10:16117 (R;US) 
Materials Testing 
"aoe EOR process research and development, 10:15670 
sUS) 
Reactor Maintenance 
Environmental, regulatory, and occupational constraints on 
steam generator replacement, repair, and maintenance 
(PWR), 10:16107 (R;US) 


Environmental, regulatory, and occupational constraints on 
steam generator replacement, repair, and maintenance 
(PWR), 10:16107 (R;US) 
Stress Corrosion 


Development of a model for predicting intergranular stress 
corrosion cracking of Alloy 600 tubes in PWR primary 
water. Final report, 10:16116 (R;US) 

Surface Cleaning 

Development and demonstration of techniques for reducing 
radiation doses during refueling outages. Task 

pa generator channel head nanan 10:16112 
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PWR steam generator chemical cleaning process testing in 
model steam generators, 10:16108 (R;US) 
Tubes 
Results of the Semiscale Mod-2B steam generator tube rupture 
test series, 10:16298 (R;US) 
Water 
Use of the HITCH code to evaluate amines as neutralizers of 
crevice acidity in nuclear steam generators (PWR), 10:16120 


Thermal EOR process research and development, 10:15670 
(R;US) 
Field Tests 

Thermal EOR process research and development, 10:15670 
(R;US) 


Thermal EOR process research and development, 10:15670 
(R;US) 
Steam Generators 
Thermal EOR process research and development, 10:15670 
(R;US) 
STEAM SYSTEMS 
Pipes 
Ultrasonic scattering from intergranular stress corrosion 
cracks: derivation and application of theory. Final report 
(PWR), 10:16119 (R;US) 
STEAM TURBINES 
Deposits 
Feasibility study of in situ corrosive salt deposition analysis. 
Final report, 10:16114 (R;US) 
Mathematical Models 
Cyclic-duty turbine and boiler operating practice and 
guidelines. Final report, 10:16053 (R;US) 
Stress Corrosion 
Feasibility study of in situ corrosive salt deposition analysis. 
Final report, 10:16114 (R;US) 
Temperature Distribution 
Cyclic-duty turbine and boiler operating practice and 
guidelines. Final report, 10:16053 (R;US) 
STEEL-18KH2N4VA 
Permeability 
Plasma driven permeation of tritium in fusion reactors, 
10:17727 (J;NL) 
STEEL-ASTM-A106 
Fatigue 
Fatigue crack growth rates of low-carbon and stainless piping 
steels in PWR environment, 10:16542 (R;US) 
STEEL-ASTM-AS516 
Crack Propagation 
Effect of hydrogen on low-cycle-fatigue life and subcritical 
crack growth in pipeline steels, 10:16522 (R;US) 
Fatigue 
Effect of hydrogen on low-cycle-fatigue life and subcritical 
crack growth in pipeline steels, 10:16522 (R;US) 
STEEL-ASTM-A533-B 
Crack Propagation 
Effects of sulfur chemistry and flow rate on fatigue crack 
growth rates in LWR environments, 10:16121 (R;US) 
Fatigue 
Effects of sulfur chemistry and flow rate on fatigue crack 
growth rates in LWR environments, 10:16121 (R;US) 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
CHROMIUM STEELS 


STAINLESS STEELS 
STEEL-ASTM-AS16 


Corrosion Fatigue 
Nippon Kokan technical report No. 40, April 1984: overseas, 
10:16545 (R;JP) 
Corrosion Resistance 
Corrosion of steel by CO2-containing condensates: 
metallurgical remedies adopted by the oil industry, 10:16590 
(TJ;GB) 
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Crack Propagation 
Effect of hydrogen on low-cycle-fatigue life and subcritical 
crack growth in pipeline steels, 10:16522 (R;US) 


Summary of recent investigations of the mechanical 
of polycrystalline solids. Final report, 10:16532 (R;US) 


Minutes of the 14th Light Water Reactor Pressure Vessel 
Surveillance Dosimetry Improvement Program (LWR-PV- 
SDIP) meeting, October 1-5, 1984, 10:16102 (R;US) 

Embrittlement 

Grain boundary composition and intergranular fracture of 
steels. Volume 1. Detection of grain boundary segregation in 
steels. Final report, 10:16538 (R;US) 

Investigation into the dependence of the brittle fracture 
for some reactor pressure vessel steels with different copper 
content, 10:16124 (TJ;GB) 


Effect of hydrogen on low-cycle-fatigue life and subcritical 
crack growth in pipeline steels, 10:16522 (R;US) 
Properties 


HSST pressurized-thermal-shock experiment, PTSE-1, 
10:16222 (R;US) 

Investigation into the dependence of the brittle fracture 
transition temperature shift on the irradiation temperature 
for some reactor pressure vessel steels with different copper 
content, 10:16124 (TJ;GB) 

Grain Boundaries 

Grain boundary composition and intergranular fracture of 
steels. Volume 1. Detection of grain boundary segregation in 
steels. Final report, 10:16538 (R;US) 

Manufacturing 

Nippon Kokan technical report No. 40, April 1984: overseas, 

10:16545 (R;JP) 
Mechanical Tests 

The response of steel containment models to internal 

pressurization, 10:16312 (BA;US) 
Radiation Effects 


Investigation into the dependence of the brittle fracture 
transition temperature shift on the irradiation temperature 
for some reactor pressure vessel steels with different copper 
content, 10:16124 (TJ;GB) 

LWR pressure vessel surveillance dosimetry improvement 
program: PCA experiments, blind test, and physics- 
dosimetry support for the PSF experiments. Revision 5, 
10:16103 (R;US) 

Pressure Effects 

The response of steel containment models to internal 

pressurization, 10:16312 (BA;US) 
Seismic Effects 

Probabilistic seismic analysis of a nuclear power plant steel 

containment, 10:16311 (BA;US) 
Stress Analysis 

Probabilistic seismic analysis of a nuclear power plant steel 

containment, 10:16311 (BA;US) 
Structural Chemical Analysis 

Grain boundary composition and intergranular fracture of 
steels. Volume 1. Detection of grain boundary segregation in 
steels. Final report, 10:16538 (R;US) 

STELLARATORS 
Electric Currents 
Measurement of the Pfirsch-Schlueter and bootstrap currents in 
a stellarator, 10:17642 (J;US) 
Plasma Confinement 
Confinement and transport in stellarators, 10:17609 (J;US) 
Plasma Pressure 

Generic ballooning in anisotropic pressure toroids, 10:17628 

G;US) 


Helical axis stellarator with noninterlocking planar coils, 
10:17745 (P;US) 
STEM (PLANT) 
See PLANT STEMS 
STES 
See SEASONAL THERMAL ENERGY STORAGE 


STREAMS 
Repair 


STIMULATED EMISSION DEVICES 
See LASERS 
STIRLING ENGINES 
Construction 
Design and construction of a 3 kW sealaed Stirling engine test 
model, 10:16510 (RA;US) 


ign and construction of a 3 kW sealaed Stirling engine test 
model, 10:16510 (RA;US) 
Performance Testing 
Testing of 4-95 solar Stirling in test bed concentrator at 
Edwards Air Force Base, 10:15951 (RA;US) 
Solar Receivers 
Stirling engine ceramic heater head development, 10:15946 
(RA;US) 
Technology Assessment 
assessment. Final technical report, 1 June 30-September 
1983, 10:16509 (R;US) 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 
See LEAD-ACID BATTERIES 
STORAGE RINGS 
See also SUPERCONDUCTING SUPER COLLIDER 
Beam Dynamics 
Distortion functions, 10:16886 (R;US) 
First order variation of the dispersion function with particle 
energy deviation, 10:16864 (R;US) 
Beam-Beam Interactions 
Weak instabilities in many-dimensional Hamiltonian systems, 
10:17563 (J;US) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORES 
See COMMERCIAL BUILDINGS 
STOVES 
Development of a low-cost, self-cleaning residential gas range 
oven. Annual report, April 1983-May 1984, 10:16449 (R;US) 
STRATEGIC PETROLEUM RESERVE 
Strategic Petroleum Reserve: a report on the capability to 
distribute SPR oil, 10:15697 (R;US) 
Operation 
Emergency preparedness, 10:16373 (RA;US) 
STREAK PHOTOGRAPHY 
Notes on the IMACON 500 streak camera system, 10:16942 


Barium fluoride crystals and self: streamer chambers 
as a position sensitive gamma-ray detector, 10:16927 (R;CA) 
Spatial Resolution 
Position sensing by charge-division method in self-quenching 
streamer tube, 10:16929 (J;US) 
STREAMS 
See also RIVERS 
Habitat 
Murderers and Deer Creeks habitat improvement: final report, 
1983, 10:17070 (RA;US) 


Mitigation 
Fish/Wash Creek habitat improvement: annual report, 1983, 
10:17062 (RA;US) 


Camp Creek habitat improvement: final report, 1982, 10:17068 
(RA;US) 

Clear and granite creeks andromous fish habitat improvement: 
annual report, 1983, 10:17066 (RA;US) 

Deer Creek habitat improvement: annual report, 1982, 10:17069 
(RA;US) 

John Day River habitat enhancement evaluation: annual 
report, 1983, 10:17071 (RA;US) 

Lake Branch Creek habitat improvement, 10:17064 (RA;US) 

Murderers and Deer Creeks habitat improvement: final report, 
1983, 10:17070 (RA;US) 

Trout Creek riparian habitat restoration: Phase I, annual 
report, 1983, 10:17065 (RA;US) 





STREPTOCOCCUS 

Gene Recombination 

STREPTOCOCCUS 
Gene Recombination 


Ectopic integration of chromosomal 
pneumoniae, 10:17101 (J;US) 
STRONTIUM 85 


genes in Streptococcus 


Radionuclide sorption on low-exchange capacity Hanford site 
soils, 10:17035 (J;US) 
STRONTIUM 90 
Inventories 
Evaluation of the radioactive inventory in, and estimation of 
isotopic release from, the waste in eight trenches at the 
Sheffield low-level waste burial site, 10:15765 (R;US) 
Radioecological Concentration 
Investigation of groundwater seepage from the Hanford 
shoreline of the Columbia River, 10:17058 (R;US) 
Uptake 
Uptake of **Cm, **Pu and other radionuclides by trees 
inhabiting a contaminated flood plain, 10:17159 (J;GB) 
STRONTIUM 99 


Decay 
structure of highly deformed * Y: Decay of ®Sr, 
10:17510 (J;US) 
STRUCTURAL BEAMS 

Mechanical Vibrations 

Control of a flexible beam, 10:16773 (R;US) 
Mechanics 

Control of a flexible beam, 10:16773 (R:US) 

BUCKLING 


timized 
simulations of SU(3) lattice gauge theories, 10:17779 


(BA;US) 
Monte Carlo Method 
A highly optimized vectorized code for Monte Carlo 
simulations of SU(3) lattice gauge theories, 10:17779 
(BA;US) 
SUBBITUMINOUS COAL 
Chemical Composition 
Integration of advanced preparation with coal liquefaction. 
Fifth quarterly technical progress October 1- 
December 31, 1984, 10:15549 (R;US) 


Drying 
Integration of advanced preparation with coal liquefaction. 
Fifth quarterly technical progress October 1- 
December 31, 1984, 10:15549 (R;US) 


Low-rank coal: its present and future role in the United States, 
10:16383 (J;US) 
Grinding 
Integration of advanced preparation with coal liquefaction. 
Fifth quarterly technical progress October 1- 
December 31, 1984, 10:15549 (R;US) 
Resource Assessment 


Low-rank coal: its present and future role in the United States, 
10:16383 (J;US) 
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SUBCRITICALITY 
Measuring Methods 
Absolute subcriticality measurement without calibration and 
detection efficiency dependence by the **Cf source-driven 
noise method, 10:16151 (R:US) 
SUBURBS 
See URBAN AREAS 
SUGARS 
See SACCHARIDES 
SULFATES 


Deposition 
Atmospheric sulfur deposition, neutralization, and ion leaching 
in two deciduous forest ecosystems, 10:17031 (J;US) 
Eavironmental Effects 
Atmospheric sulfur deposition, neutralization, and ion leaching 
in two deciduous forest ecosystems, 10:17001 (J;US) 
Environmental Transport 
Site susceptibility to leaching by H2SO, in acid rainfall, 
10:17032 (BA;US) 
Washout 
Atmospheric sulfur deposition, neutralization, and ion leaching 
in two deciduous forest ecosystems, 10:17001 (J;US) 
Atmospheric sulfur deposition, neutralization, and ion leaching 
in two deciduous forest ecosystems, 10:17031 (J;US) 


Aspects of sparsely studied gas phase chemistry of import to 
the energy technologies (Corrosive effects of gases), 
10:16589 (J;US) 

SULFITE WASTE LIQUOR 
See SPENT LIQUORS 
SULFONATES 

For salts of sulfonic acids; for esters see SULFONIC ACID 

ESTERS. 


Photochemistry of 9,10-anthraquinone-2-sulfonate in solution. 
Part 2. Effects of inorganic anions: quenching vs. radical 
formation at moderate and igh anion concentrations, 
10:16744 (J;US) 

SULFUR 
Chemical Reaction Yield 

Theoretical study of the reaction H + HS — He + S, 

10:17004 (J;NL) 


Development of the mixed-metal oxide process for high- 
temperature fuel gas desulfurization and a ceramic-supported 
molten alkali carbonate sorbent for high-temperature HCl 
removal, 10:15536 (R;US) 

Removal 

Development of significantly improved catalysts for coal 
liquefaction and upgrading of coal extracts. Quarterly 
progress report No. 12, July 1-September 30, 1984, 10:15541 
(R;US) 


SULFUR 34 TARGET 
Deuteron Reactions 
%*S(d,p)*"S and /sup 34,36/S(d,*He)/sup 33,35/P reactions, 
10:17494 (J;US) 
SULFUR 36 TARGET 
Deuteron Reactions 
**S(d,p)*"S and /sup 34,36/S(d,*He)/sup 33,35/P reactions, 
10:17494 (J;US) 
37 


**S(d,p)*’S and /sup 34,36/S(d,*He)/sup 33,35/P reactions, 
10:17494 (J;US) 
SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR DIOXIDE 
Absorption 
Scrubbing research related to acid-gas removal from oil shale 
retort gas streams. Final report, 10:15727 (RA;US) 
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Biological Effects 
Effect of SO: on light modulation of plant metabolism. 
Progress report, 10:17081 (R;US) 
Yield reduction of soybean due to exposure to sulfur dioxide 
and nitrogen dioxide in combination, 10:17200 (J;US) 
Chemical Reactions 
Reactivity of Pt(PCys), and Pt[P(t-Bu)s}, with SO, and CS, 
10:16732 (J;US) 
Scrubbing research related to acid-gas removal from oil shale 
retort gas streams. Final report, 10:15727 (RA;US) 
Removal 
Scrubbing research related to acid-gas removal from oil shale 
retort gas streams. Final report, 10:15727 (RA;US) 
Vibrational States 
Vibrational levels of triatomic molecules - semiclassical self- 
consistent-field and classical spectral calculations, 10:17374 
G;NL) 
HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR IONS 
Ton-Atom Collisions 
Projectile-charge-state dependence of K-x-ray production, 
10:17359 (J;US) 
SULFUR OXIDES 
See also SULFUR DIOXIDE 
SULFUR TRIOXIDE 
Removal 
separation and concentration of hydrogen 
sulfide from gas mixtures, 10:16999 (P;US) 
SULFUR SULFIDES 
See SULFUR 
SULFUR TRIOXIDE 
Chemical Reactions 
EPR study of acceptor doped p-terphenyl crystals: The 
oriented radical cation precursor for a conducting polymer, 
10:16712 (J;US) 
SUN 
Waves 
Solar Terrestrial Physics: Present and Future, 10:17270 (R;US) 
Magnetic Fields 
Reconnection of magnetic fields, 10:17317 (R;US) 
Studies of solar ic fields during the solar maximum 
year, 10:17293 (R;US) 
Magnetic Flux 
Evolution of solar magnetic flux, 10:17272 (R;US) 
Solar Terrestrial Physics: Present and Future, 10:17270 (R;US) 
SUNSPOTS 
Long-term periodicities in the sunspot record, 10:17282 (R;US) 
SUPERALLOYS 
See HEAT RESISTING ALLOYS 
SUPERCOMPUTERS 
Lattice overview, 10:17422 (R;US) 


Role of supercomputers in Energy Research programs, 
10:17757 (R;US) 
Uses 
Role of supercomputers in Energy Research programs, 
10:17757 (R;US) 
SUPERCONDUCTING CABLES 
Fabrication 
Production of single layer flat cables; theory and practice, 
10:16782 (R;NL;In Dutch) 
Uses 
Operational test results of a prototype superconducting power 
transmission system and their extrapolation to the 
performance of a large system, 10:16084 (R;US) 
Winding Machines 
Apparatus producing constant cable tension for intermittent 
demand, 10:16795 (P;US) 
SUPERCONDUCTING COILS 
magnetic energy storage for asynchronous 
electrical systems, 10:16078 78 (US) 
SUPERCONDUCTING DEVICES 
Restricted to general or review articles and bibliographies. 


See also SQUID DEVICES 
SUPERCONDUCTING MAGNETS 


Magnetic Fields 
Torque on a spinning superconducting sphere inside a 
superconducting cylinder or spherical cap, 10:16791 (J;US) 
Spin 
Torque on a spinning superconducting sphere inside a 
superconducting cylinder or spherical cap, 10:16791 (J;US) 
Torque 
Torque on a spinning superconducting sphere inside a 
superconducting roars or aden cap, 10:16791 (J;US) 
SUPERCONDUCTING 
Critical Field 
Superconducting properties of layered Nb/sub 0.53/Ti/sub 
0.47//Ge structures prepared by dc sputtering, 10:16549 
(J;US) 


Superconducting properties of layered Nb/sub 0.53/Ti/sub 
=. structures prepared by dc sputtering, 10:16549 
J;US) 
INDUCTING JUNCTIONS 
See also JOSEPHSON JUNCTIONS 
Fabrication 
Superconducting properties of layered Nb/sub 0.53/Ti/sub 
0.47//Ge structures prepared by dc sputtering, 10:16549 
G;US) 
INDUCTING MAGNETS 
Performance Testing 
Progress report of advanced conductor development program 
at ORNL, 10:17680 (R;US) 
SUPERCONDUCTING QUANTUM INTERFERENCE DEVI 
See SQUID DEVICES 
SUPERCONDUCTING SUPER COLLIDER 
Overview of the physics issues at the SSC, 10:17428 (R;US) 
Accelerator Facilities 
Fixed target facility at the SSC, 10:16877 (R;US) 
SUPERCONDUCTING WIRES 
Welded Joints 
Filament contact with in situ NbsSn superconducting wire, 
10:16577 (J;GB) 
SUPERCONDUCTIVITY 
Bibliographies 


Metrology for electromagnetic technology: a bibliography of 
NBS (National Bureau of Standards) publications, 10:16887 
(R;US) 

SUPERCONDUCTORS 


Bibliographies 
Metrology for electromagnetic technology: a bibliography of 
NBS (National Bureau of Standards) publications, 10:16887 


Enforcement 
EPA could benefit from comprehensive management 
information on Superfund enforcement actions, 10:16342 
(R;US) 
SUPERGRAVITY 
Kaluza-Klein Theory 
Symmetries of coset spaces and Kaluza-Klein supergravity, 
10:17562 (J;US) 
IDYNE RECEIVERS 
See HETERODYNE RECEIVERS 
SUPERHILAC 
Beam Monitors 
Ion beam profile monitor, 10:16871 (J;US) 
SUPERNOVAE 
Positrons 
Positrons from supernova and the origin of the Galactic Center 
positron annihilation radiation, 10:17311 (J;US) 
SUPEROXIDE RADICALS 
O, 
Chemical Reactions 
Fast kinetic studies of dioxygen-derived species and their metal 
complexes, 10:16680 (R;US) 
Kinetics of the reaction of superoxide radical with Fe(III) 
complexes of EDTA, DETAPAC and HEDTA, 10:16754 
G;NL) 





Kinetics of the reaction of superoxide radical with Fe(III) 
complexes of EDTA, DETAPAC and HEDTA, 10:16754 


G;NL) 
SUPERVOLTAGE RADIOTHERAPY 


See RADIOTHERAPY 
SUPPLY DISRUPTION 
Emergency Plans 
ic Petroleum Reserve: a report on the capability to 
distribute SPR oil, 10:15697 (R;US) 
SUPPORTS 


See also FOUNDATIONS 
POWERED SUPPORTS 


Fire Prevention 
Investigation of cable and cable system fire test parameters. 
Volume 2. Task B: Firestop test method (PWR; BWR), 
10:16105 (R;US) 


Handling Equipment 
Improved BWR fuel support piece grapple. Final report, 
10:16101 (R;US) 
SURFACE MINING 
Blast Effects 
Effects of repeated blasting on a wood-frame house. Report of 
investigations/1984, 10:15597 (R;US) 
Environmental Impacts 
Some limnological characteristics of eight limestone 
excavations in south Florida, 10:17073 (R;US) 
Land Reclamation 
Coal mine rehabilitation, 10:15592 (R;AU) 
Overburden 
Alkaline buffering capacity of northern plains overburden 
materials. Final technical report, 10:15589 (R;US) 
SURFACES 


Automatic, digital system for profiling rough surfaces, 10:16944 
G;US) 


Automatic, digital system for profiling rough surfaces, 10:16944 
G;US) 
SURVEILLANCE (MEDICAL) 
See MEDICAL SURVEILLANCE 
SUSCEPTIBILITY (MAGNETIC) 
See MAGNETIC SUSCEPTIBILITY 
SUSPENSIONS (FUEL) 


Energy trends and policy impacts in seven countries, 10:16370 
(R;SE) 

Swedish heat pump projects, 1979-1983: research-development 
full-scale experiments supported by governmental 
organizations, 10:16450 (R;SE) 


Research on Swedish earthquakes, 10:16204 (RA;US) 
SWEDISH REACTOR R-2 
See R-2 REACTOR 
SWIMMING POOLS 
Solar Water Heating 
Energy Alternatives. Volume 2, No. 7, 10:15978 (R;US) 
SWITCHES 
See also PLASMA SWITCHES 
Thermionic gas switch, 10:16164 (P;US) 
Electric Conductivity 
Two-dimensional modeling of high explosive driven plasma 
opening switches, 10:17714 (J;US) 
Fabrication 
Low leakage 10,000-V silicon photoconductive switch, 
10:16839 (J;US) 
Leakage Current 
Low leakage 10,000-V silicon photoconductive switch, 
10:16839 (J;US) 
Plasma Instability 
Two-dimensional modeling of high explosive driven plasma 
Opening switches, 10:17714 (J;US) 
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Thermal Conductivity 
Two-dimensional modeling of high explosive driven plasma 
opening switches, 10:17714 (J;US) 
Two-Dimensional Calculations 
Two-dimensional modeling of high explosive driven plasma 
opening switches, 10:17714 (J;US) 


SWITZERLAND 
Energy Policy 
Don't forget the energy, 10:16379 (R;DE;In German) 

SYNCHROPHASOTRONS 

See SYNCHROTRONS 
SYNCHROTRONS 

See also FERMILAB ACCELERATOR 

NSLS 


Resonant circuit which provides dual frequency excitation for 
rapid cycling of an electromagnet, 10:16884 (P;US) 
Power Conditioning Circuits 
Resonant circuit which provides dual frequency excitation for 
rapid cycling of an electromagnet, 10:16884 (P;US) 
Ring Currents 
Resonant circuit which provides dual frequency excitation for 
rapid cycling of an electromagnet, 10:16884 (P;US) 
SYNCRUDE 
See SYNTHETIC PETROLEUM 
SYNTHESIS 
See also PHOTOSYNTHESIS 
Catalysts 
Methanol catalyst preparation. Final report, 10:15867 (R;US) 
SYNTHESIS GAS 
Adsorption 
Infrared studies of the adsorption of synthesis gas on zirconium 
dioxide, 10:15856 (J;US) 
Compressibility 
Measurement of gas-compressibility factor data for natural gas 
and synthetic gas components and their mixtures. Annual 
report, April 1983-March 1984, 10:15714 (R;US) 
Methanation 
Methanation of synthesis gas in a cooled reactor, 10:15575 
(TG;GB) 
Production 
Clean energy from coal, forest pulp, and sewage sludge, 
10:15883 (RA;US) 
Yields 
Catalysts for biomass gasification, 10:15854 (R;US) 
SYNTHETIC CRUDE OIL 
See SYNTHETIC PETROLEUM 
SYNTHETIC FUELS 


See also ALCOHOL FUELS 
PYROLYTIC OILS 
SYNTHETIC PETROLEUM 


Combustion 
Combustion research related to utilization of coal as a gas 
turbine fuel, 10:16077 (J;US) 
National Energy Plan 
Secretary's statement, 10:16380 (RA;US) 
SYNTHETIC FUELS INDUSTRY 
Health Hazards 
Environmental, health and safety assessments for direct coal 
liquefaction. Volume 7a. Potential health effects, 10:15653 
(R;US) 
Personnel Monitoring 
Environmental, health, and safety assessments for direct coal 
liquefaction. Volume 7b. Guidance for the development of 
an occupational health surveillance system, 10:15654 (R;US) 
SYNTHETIC NATURAL GAS 
See HIGH BTU GAS 
SYNTHETIC PETROLEUM 
Chemical Analysis 
Characterization of H-Coal Syncrude obtained from Kentucky 
Number 11 coal. Final report, 10:15561 (R;US) 
Physical Properties 
Characterization of H-Coal Syncrude obtained from Kentucky 
Number 11 coal. Final report, 10:15561 (R;US) 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
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SYSTEM FAILURE ANALYSIS 
See also FAULT TREE ANALYSIS 
PRA uncertainties and the roles of sensitivity and uncertainty 
analyses, 10:17235 (RA;US) 


A cracked-fuel constitutive equation, 10:16106 (J;US) 


T 


TAIWAN 
Geothermal Fields 
Investigation of drillhole core samples from Tantun geothermal 
area, Taiwan, 10:16007 (RA;US) 
TANDEM ELECTROSTATIC ACCELERATORS 
Prior to February 1979,information was indexed to Van de Graaff 
Accelerators. 
Accelerator Facilities 
Current research using the ANL High Voltage Electron 
Microscope-Tandem Accelerator Facility, 10:16873 (R;US) 
TANDEM MIRROR DEVICES 


See TMR REACTORS 
TMX DEVICES 


TANDEM MIRROR TYPE REACTORS 
See TMR REACTORS 
TANDEM MIRRORS 
Prior to September 1983 this concept was indexed to TMX 
DEVICES. 


See also TARA DEVICES 
TMX DEVICES 


Plasma Diagnostics 
Diagnostics for large mirror fusion energy machines, 10:17664 
(BA;GB) 
Plasma Macroinstabilities 
Modification of the macroscopic stability of a tandem mirror 
by partial line-tying, 10:17645 (J;US) 
TANTALATES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Crystal Structure 
EPR studies of some f/sup n/ and d/sup n/ electronic 
impurities in KTaQs single crystals, 10:16694 (J;US) 
Electron Spin Resonance 
EPR studies of some f/sup n/ and d/sup n/ electronic 
impurities in KTaQs single crystals, 10:16694 (J;US) 
Scattering 


Critical quasielastic light scattering in KTa/sub 0.968/Nb/sub 
0.032/Os, 10:16638 (J;US) 
TANTALUM 
Electric Conductivity 
Search for electron-electron scattering in Tantalum, 10:16571 
(J;US) 
Inner-Shell Ionization 
Atomic collisions with relativistic heavy ions: Target inner- 
shell ionization, 10:17371 (J;US) 
Ton-Atom Collisions 
Atomic collisions with relativistic heavy ions: Target inner- 
shell ionization, 10:17371 (J;US) 
TANTALUM 181 TARGET 
Neutron Reactions 
Test of microscopic optical model potentials for neutron elastic 
scattering at 14.6 MeV over a wide mass range, 10:17490 
G;US) 
TANTALUM ALLOYS 
Physical Radiation Effects 
Failure experience in refractory alloy-clad fuel pins applicable 
to space nuclear power, 10:16137 (R;US) 
TAR 
Recycling 
Utilization of tar and aqueous effluents from biomass 
gasification systems, 10:15844 (RA;US) 
Waste Processing 
Utilization of tar and aqueous effluents from biomass 
gasification systems, 10:15844 (RA;US) 


TARA DEVICES 


Preliminary design of a tandem mirror reactor, 10:17686 
(R;US) 
TARGETS 
See also ALUMINIUM 27 TARGET 
BERYLLIUM 9 TARGET 
BISMUTH 209 TARGET 
CALCIUM 40 TARGET 
CALCIUM 48 TARGET 
CARBON 12 TARGET 
CERIUM 140 TARGET 
COBALT 59 TARGET 
CURIUM 248 TARGET 
DEUTERIUM TARGET 
FLUORINE 19 TARGET 
GADOLINIUM 158 TARGET 
GALLIUM 71 TARGET 
GOLD 197 TARGET 
ION BEAM TARGETS 
LASER TARGETS 
LEAD 208 TARGET 
NICKEL 58 TARGET 
NICKEL 60 TARGET 
NIOBIUM 93 TARGET 
OSMIUM 187 TARGET 
OXYGEN 18 TARGET 
PHOSPHORUS 31 TARGET 
SILICON 28 TARGET 
SODIUM 23 TARGET 
SULFUR 34 TARGET 
SULFUR 36 TARGET 
TANTALUM 181 TARGET 
TERBIUM 159 TARGET 
URANIUM 238 TARGET 
YTTRIUM 89 TARGET 
ZIRCONIUM 90 TARGET 
Energy Absorption 
Energy deposition from particle beams, 10:17537 (R;US) 
TATB 
Compression 
Comparison of the shock and static compression, 10:16956 
G;US) 
Volume 
Comparison of the shock and static compression, 10:16956 
(J;US) 
TAU LEPTONS 
See TAU PARTICLES 
TAU NEUTRINOS 
Mass 
Upper bound on the tau-neutrino mass from the previously 
unobserved decay mode tau->KK7rv/sub tau/, 10:17408 
(J;US) 
TAU PARTICLES 
Lifetime 
Lifetimes of heavy flavors, 10:17406 (R;US) 
Semileptonic Decay 
Upper bound on the tau-neutrino mass from the previously 
unobserved decay mode tau->KK7rv/sub tau/, 10:17408 
(J;US) 
Weak Hadronic Decay 
Hadronic tau decay, pion radiative decay, and pion 
polarizability, 10:17438 (J;US) 
Weak Particle Decay 
Lifetimes of heavy flavors, 10:17406 (R;US) 
TAUONS 
See TAU PARTICLES 
TAX CREDITS 
Prior to November 1980, this concept was indexed to 
FINANCIAL INCENTIVES. 
Energy Alternatives. Volume 2, No. 8, 10:15897 (R;US) 
TAX OFFSETS 
See TAX CREDITS 
TAXES 
Regional Analysis 
Income redistribution and the effects of five local taxes in a 
small region, 10:16338 (J;US) 
TBP 
Solvent Properties 
Operation with three liquid phases in a staged liquid-liquid 
contactor, 10:16668 (J;US) 





TEARING INSTABILITY 
Sorptive Properties 


TEARING INSTABILITY 
jum current-driven tearing mode in the hydrodynamic 
regime, 10:17589 (R;US) 


Sorptive Properties 
Nevada Nuclear Waste Storage Investigation. Quarterly report, 
October 1-December 31, 1983, 10:15768 (R;US) 
TECHNETIUM 99 
Radioecological Concentration 
Investigation of groundwater seepage from the Hanford 
shoreline of the Columbia River, 10:17058 (R;US) 
TECHNOLOGY TRANSFER 
Standardization 
Technology transfer of biomass based energy processes, 
10:16406 (RA;US) 


Effect of gamma irradiation on simulated waste glass leaching 
and on the leach vessel, 10:16653 (J;US) . 
TELLURIUM 
K Conversion 
Emergence of a hole through the electron cloud of an atom 
and energy of the x-ray line excited during a conversion 
cascade, 10:17512 (J;US) 
X-Ray Spectra 
Emergence of a hole through the electron cloud of an atom 
and energy of the x-ray line excited during a conversion 
cascade, 10:17512 (J;US) 
TELLURIUM 111 
Beta Decay 
From Q-value measurements to mass and structure of proton- 
rich nuclei in the tin region, 10:17506 (R;US) 
TELLURIUM 121 
Internal Conversion 
Angular correlation measurements in Te’! and Te!*5, 10:17513 
G;US) 
TELLURIUM 123 
Internal Conversion 
Angular correlation measurements in Te’™* and Te’, 10:17513 
G;US) 
TELLURIUM 130 
Double Beta Decay 
Neutrino mass, double beta decay and neutrino oscillations, 
10:17398 ® (US) 


Excited a 
g-Factor measurements on excited states in the N=82 isotones, 
10:17505 (R;US) 


Energy Extension Service 
Energy Extension Service pilot program: Evaluation report 
after two years. Volume II. State reports, 10:16500 (R;US) 
Gas Turbine Power Plants 
Development of wood as an alternative fuel for gas turbine 
systems, 10:15884 (RA;US) 
Installation of a 3-MW wood fired gas turbine at Red Boiling 
Springs, Tennessee, 10:15875 (RA;US) 
Radioactive Waste Disposal 
Low-level waste management program, 10:15771 (RA;US) 
Wood-Fuel Power Plants 
it of wood as an alternative fuel for gas turbine 
systems, 10:15884 (RA;US) 
Installation of a 3-MW wood fired gas turbine at Red Boiling 
Springs, Tennessee, 10:15875 (RA;US) 


it strategies for TVA’S nuclear 
reactors, 10:16150 (R;US) 
PWR Type Reactors 
Improved fuel management strategies for TVA'S nuclear 
reactors, 10:16150 (R;US) 
TERATOGENESIS 
Risk Assessment 
Lack of certainty in the selection.of health risk assessment 
models, 10:17234 (R;US) 


TERBIUM 
Inner-Shell Ionization 
Atomic collisions with relativistic heavy ions: Target inner- 
shell ionization, 10:17371 (J;US) 
Ton-Atom Collisions 
Atomic collisions with relativistic heavy ions: Target inner- 
shell ionization, 10:17371 (J;US) 
Stopping Power 
Atomic collisions with relativistic heavy ions: Target inner- 
shell ionization, 10:17371 (J;US) 
TERBIUM 159 TARGET 
Proton Reactions 
Measurement of the '**Tb electron-capture Q value, 10:17516 
G;US) 
160 


Beta-Minus Decay 
Studies on the decay of }Tb to levels in Dy by Ge(Li)- 
Ge(Li) coincidence system, 10:17514 (R;EG) 
TERPENES 
Metabolism 
Metabolism of monoterpenes: early steps in the metabolism of 
d-neomenthyl-8-D-glucoside in int (Mentha 
piperita) rhizomes, 10:17183 (J;US) 
TERPHENYL-PARA 
Chemical Reactions 
EPR study of acceptor doped p-terphenyl crystals: The 
oriented radical cation precursor for a conducting polymer, 
10:16712 (J;US) 


Polymerization 
EPR study of acceptor doped p-terphenyl crystals: The 
oriented radical cation precursor for a conducting polymer, 
10:16712 (J;US) 
TERRESTRIAL ECOSYSTEMS 


Dynamics 
Interspecific plant association effects on vesicular-arbuscular 
mycorrhiza occurrence in Atriplex confertifolia, 10:17021 
(J;GB) 


Migration 
Annual report of ecological research at the Savannah River 
Ecology Laboratory, 10:17056 (R;US) 
Soil Chemistry 
Atmospheric sulfur deposition, neutralization, and ion 
in two deciduous forest ecosystems, 10:17031 (J;US) 
Sulfur Cycle 
Atmospheric sulfur deposition, neutralization, and ion | 
in two deciduous forest ecosystems, 10:17031 (J;US) 
TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 
Measuring Instruments 
Measuring methods employed on the heat pump rig (FRG), 
10:16461 (TA;GB) 


Space reactor 
10:16138 (R;US) 
TEST REACTORS 


See also LOFT REACTOR 
TREAT REACTOR 


Utilization of fission reactors for fusion engineering testing, 
10:17707 (R;US) 
TESTING (BIOLOGICAL) 
See BIOASSAY 
TESTING (MATERIALS) 
See MATERIALS TESTING 
TETRAHYDRONAPHTHALENE 


tests, assessment of facility needs, 


See TETRALIN 
TETRAHYMENA 
Growth 
Mitigation of acute toxicity of coal-derived liquids by 
hydrotreatment (Tetrahymena), 10:17195 (J;US) 


Hydrotreatment catalyst activity enhancement. Quarterly 
report No. 6, November 1, 1984-January 31, 1985, 10:15550 
(R;US) 





TEXAS 
Energy Extension Service 
Energy Extension Service pilot program: Evaluation report 
after two years. Volume II. State reports, 10:16500 (R;US) 
TEXAS EXPERIMENTAL TOKAMAK 
See TEXT DEVICES 
TEXT DEVICES 
Electric 
Multichannel scattering studies of the spectra and spatial 
distribution of tokamak microturbulence, 10:17612 (J;US) 
Plasma Diagnostics 
Multichannel scattering studies of the spectra and spatial 
distribution of tokamak microturbulence, 10:17612 (J;US) 
TEXTILE INDUSTRY 
Dryers 
Energy recovery from textile dryer operations. Final report, 
10:16465 (R;US) 
Dyes 
Dyebath reuse saves money and reduces pollution, 10:16473 


Dyebath reuse saves money and reduces pollution, 10:16473 
(R;US) 


Drying 
Energy recovery from textile dryer operations. Final report, 
10:16465 (R;US) 
Energy recovery from textile dryer operations. Phase I final 
report, June 1980-June 1981, 10:16466 (R;US) 
TFCX REACTORS 
Ion Temperature 
Low temperature plasma near a tokamak reactor limiter, 
10:17603 (R;US) 
Limiters 
Low tem plasma near a tokamak reactor limiter, 
10:17603 (R;US) 
TFTR REACTORS 
Electron Cyclotron-Resonance 
Fast scanning heterodyne receiver for the measurement of the 
time evolution of the electron temperature profile on the 
Tokamak Fusion Test Reactor, 10:17646 (J;US) 
Electron Temperature 
Fast scanning heterodyne receiver for the measurement of the 
time evolution of the electron temperature profile on the 
Tokamak Fusion Test Reactor, 10:17646 (J;US) 
Microwave Radiation 
Fast scanning heterodyne receiver for the measurement of the 
time evolution of the electron temperature profile on the 
Tokamak Fusion Test Reactor, 10:17646 (J;US) 
Plasma Diagnostics 
Performance of the TFTR bolometers, 10:17599 (R;US) 
TFTR diagnostics, 10:17663 (BA;GB) 
X-ray diagnostics for TFTR, 10:17667 (BA;GB) 
THALLIUM 


Emission Spectroscopy 
Determination of trace elements in urine using inductivel: 
coupled plasma spectroscopy with a pthdillisenitend 
chelating resin, 10:16672 (J;GB) 
Fine Structure 


Isoelectronic predictions for state *P fine structures 
using the extended regular doublet law, 10:17382 (J;SE) 
Isoelectronic Atoms 
Isoelectronic predictions for ground state *P fine structures 
using the extended regular doublet law, 10:17382 (J;SE) 
THERMAL BATTERIES 
Fabrication 
Robotic thermal battery pellet fabrication, 10:16330 (R;US) 
THERMAL CONDUCTIVITY 
Data Acquisition 
Portable data-acquisition and analysis for thermal 
conductivity measurements, 10:17769 (J;US) 
Data Analysis 
Portable data-acquisition and analysis system for thermal 
conductivity measurements, 10:17769 (J;US) 
THERMAL DECOMPOSITION 
See PYROLYSIS 


Heat 
Optimization of radial fin tube heat exchangers for use in solar 
thermal storage systems. Final report, 10:16000 (R;US) 
Heat Extraction 
10 MWe Solar Thermal Central Receiver Pilot Plant Mode 6: 


storage discharging performance test procedure 1160, 
10:15970 (R;US) 


Heat Treatments 
10 MWe Solar Thermal Central Receiver Pilot Plant: thermal 
storage system test 1040. Part A. Bed conditioning 
ceaunine iat i Controls test procedure, 10:15971 (R;US) 
Latent Heat Storage 
Heat storage by latent heat of fusion of a material adsorbed on 
@ porous support, 10:16325 (R;FR;In French) 


Performance 
Analysis of residential thermal storage systems performance. 
Final report, 10:16434 (R;US) 
Performance Testing 
10 MWe Solar Thermal Central Receiver Pilot Plant Mode 6: 


storage performance test procedure 1160, 
10:15970 (R;US) 


10 MWe Solar Thermal Central Receiver Pilot Plant: thermal 
storage system test 1040. Part A. Bed conditioning 
procedure. Part B. Controls test procedure, 10:15971 (R;US) 

Research Programs 

Results of the International Energy Agency's program on solar 

heating and cooling, 10:15991 (BA;GB) 
THERMAL INSULATION 
Standards 
Heat-insulating slabs and mats made of mineral wool based on 
a synthetic binder, 10:16451 (R;SU) 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
See WATER POLLUTION 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
OCEAN THERMAL POWER PLANTS 
POWER PLANTS 


REFUSE-FUELED 
SOLAR THERMAL POWER PLANTS 
WOOD-FUEL POWER PLANTS 


Condenser Cooling Systems 
On-line debris monitoring of condensate, 10:16082 (R;GB) 
Heat Flux 
tubes with circumferentially non-uniform heating, 10:16075 
(R;GB) 


Measuring Instruments 
3. Colloquium measurement techniques for thermal facilities, 
Dresden, 13-14 April 1983. cae 10:16073 (R;DD;In 
German) 


THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 
THERMAL RADIATION 
Simulation 


Thermal Radiation Source Test Facility, Kirtland Air Force 
Base, New Mexico, 10:16959 (R;US) 
THERMAL REACTORS 
See also CANDU TYPE REACTORS 
DRESDEN-1 


THERMAL ENERGY STORAGE EQUIPMENT 
Exchangers 





Reactor Kinetics 
Multilevel analysis of the low energy ***Pu cross sections, 
10:16152 (R;US) 
THERMOCHEMICAL PROCESSES 


See also COMBUSTION 
GASIFICATION 
LIQUEFACTION 
PYROLYSIS 

Hybrid Systems 
Thermodynamic analysis of the sulphur cycle water splitting 
process, 10:15822 (R;DE;In German) 
THERMODYNAMIC PROPERTIES 
See also THERMAL CONDUCTIVITY 
Calculation Methods 
Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, July 15-December 31, 
1984, 10:15552 (R;US) 
THERMODYNAMICS 
Irreversible Processes 
periodic heat flow via nonequillibrium 
molecular dynamics, 10:17564 (J;US) 


Length in statistical thermodynamics, 10:17554 (J;US) 
CELLS 


Deposition 
LPCVD tungsten deposition on Si-Ge alloy, 10:15820 (R;US) 
Environmental Impacts 
General- -Purpose Heat Source Development: safety test 
program. evaluation, Design Iteration Test 4, 
10:15818 (R;US) 


Reentry 
General-Purpose Heat Source Development: safety test 
i evaluation, Design Iteration Test 4, 


MATERIALS 
Materials for high-temperature thermoelectric conversion, 
10:16412 (R;US) 
THERMOLUMINESCENT DOSEMETERS 
Energy Absorption 
Dosimetric energy response of CaSO:Dy thermoluminescence 
dosimeters to alpha particles, 10:16889 (R;EG) 
Performance Testing 
1983 ORNL intercomparison of personnel neutron and gamma 
dosemeters, 10:17543 (R;US) 
THERMONUCLEAR DEVICES 
Getters 
Method of selective isotope desorption from metals, 
10:17719 US) 


Practical sublimation source for large-scale chromium gettering 
in fusion devices, 10:17726 (J;NL) 
Plasma Disgnostics 
The application of fusion reaction product diagnostics in 
toroidal devices, 10:17662 (BA;GB) 
Plasma Heating 
Status and plans for US and international radio-frequency 
experiments on fusion devices, 10:17722 (J;US) 
Recovery 


Tritium 
enhancing selective isotope desorption from metals, 


program. 
10:15818 (RUS) 
(OELECTRIC 


Method of 
10:17719 (P;US) 
THERMONUCLEAR IGNITION 
Control 


Optimal control theory applied to fusion plasma thermal 
stabilization, 10:17580 (R;US) 
THERMONUCLEAR REACTOR MATERIALS 
Nuclear Data Collections 
IAEA activities in the plasma-surface interaction field relevant 
to fusion, 10:17740 (J;NL) 


Permeability 
Steady state hydrogen transport in solids to fusion 
reactor plasmas. Pt. 2. Applications of theory, 10:17730 
G;NL) 
Steady state hydrogen transport in solids to fusion 
reactor plasmas. Pt. 3. Isotope effects, 10:17731 (J;NL) 
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Tritium permeation considerations in the MARS direct 
convertor, 10:17728 (J;NL) 
Physical Radiation Effects 
Damage Analysis and Fundamental Studies. Quarterly progress 
report, July-September 1984, 10:17684 (R;US) 
Test Facilities 
Utilization of fission reactors for fusion engineering testing, 
10:17707 (R;US) 
THERMONUCLEAR REACTORS 
For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are di 
See also TOKAMAK TYPE REACTORS 
Blankets 


Designer's guidebook for assembly, maintenance and repair, 
10:17741 (J;NL) 
Computer Calculations 
Computational plasma physics and supercomputers. Revision 1, 
10:17607 (R;US) 


Continuously pumping and reactivating gas pump, 10:17720 
(P;US) 
Data Acquisition Systems 
Data acquisition system for the present and the future, 
10:17666 (BA;GB) 
Demonstration Programs 
Progress and directions in magnetic fusion energy, 10:17749 
(J;US) 


Potential economics of magnetic fusion, 10:17679 (R;US) 
Feasibility Studies 
Progress and directions in magnetic fusion energy, 10:17749 
(J;US) 
First Wall 
Designer’s guidebook for assembly, maintenance and repair, 
10:17741 (J;NL) 
Simulation of rapid heating in fusion reactor first walls using 
the Green's function approach, 10:17723 (J;US) 
Impurities 
Engineering and material aspects of impurity control systems, 
10:17700 (R;US) 
International Cooperation 
International cooperation in magnetic fusion, 10:17687 (R;US) 
Plasma Diagnostics 
Diagnostics in the hostile environments of a prototype fusion 
reactor, 10:17670 (BA;GB) 
High density plasma diagnostics in magnetic confinement 
fusion, 10:17665 (BA;GB) 
Shields 
Designer's guidebook for assembly, maintenance and repair, 
10:17741 (J;NL) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOSPHERE 


Theory 
Assessment of plasma transport and convection at high 
latitudes, 10:17322 (R;US) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOETHERS 
See SULFIDES 
THIOPHENE 
Crystal-Phase Transformations 
Desulfurization and structural transformation of thiophene on 
the Pt(111) surface, 10:16564 (J;US) 


Desulfurization and structural transformation of thiophene on 
the Pt(111) surface, 10:16564 (J;US) 
X-Ray Spectra 
Desulfurization and structural transformation of thiophene on 
the Pt(111) surface, 10:16564 (J;US) 
THORAX 
See CHEST 
THORIUM 
Solvent Extraction 
Operation with three liquid phases in a staged liquid-liquid 
contactor, 10:16668 (J;US) 





THORIUM 230 
Concentration 
Distribution of some chemical elements between dissolved and 
particulate phases in the ocean, 10:17053 (R;US) 
THORIUM ALLOYS 
Specific Heat 
Phase transition in the superconducting state of U/sub 1- 
x/Th/sub x/Beis (x = 0O—0.06), 10:16558 (J;US) 


Phase transition in the supercond state of U/sub 1- 
x/Th/sub x/Beis (x = 0—0.06), 10:16558 (J:US) 
THORIUM PHOSPHATES 


Chemical Preparation 
Synthesis and characterization of crystalline phosphates of 
thorium, uranium and neptunium, 10:16757 (J;CH) 


Synthesis and characterization of crystalline phosphates of 
thorium, uranium and neptunium, 10:16757 (J;CH) 
THREE MILE ISLAND-2 REACTOR 
Dauphin County, Pennsylvania, USA 
Decontamination 


Joint TMI-2 information and examination program: EPRI 
participation and support, 10:16231 (R;US) 
Three-Mile Island Program, 10:16300 (RA;US) 
Fuel Rods 
A fuel rod debris packing model, 10:16123 (J;US) 


Joint TMI-2 information and examination program: EPRI 
participation and support, 10:16231 hm a 
THREE-DIMENSIONAL CALCULATI 
Data Analysis 
Scattered data interpolation and approximation, 10:17763 


Extraction of trivalent lanthanides and actinides by a 
synergistic mixture of thenoyltrifluoroacetone and a linear 
polyether, 10:16662 (J;US) 

THYMIDINE 


Adaptive response of human lymphocytes to low 
concentrations of radioactive thymidine, 10:17160 (J;US) 
THYROID 
Radiation Monitoring 
Todine-129 in ovine thyroids from England, 10:17158 (J;GB) 


See TRAVELLING IONOSPHERIC DISTURBANCE 
TIGHT SANDS 


Gating circuit for single photon-counting fluorescence lifetime 


instruments using high repetition pulsed light sources, 
10:16928 (J; Us)” 


Spectra 
L-edge x-ray-absorption systematics of the noble metals Rh, 
Pd, and Ag and the main-group metals In and Sn: A study 
of the unoccupied density of states in 4d elements, 10:16555 
(J;US) 


Spectroscopy 
Analysis of trace metals in water by inductively coupled 
plasma emission spectrometry using sodium 
Siennlidtlidenaiineeti for preconcentration, 10:16665 
(J;US) 
Energy-Level Density 
L-edge x-ray-absorption systematics of the noble metals Rh, 
Pd, and Ag and the main-group metals In and Sn: A study 
of the unoccupied density of states in 4d elements, 10:16555 
G;US) 


Photoionization 
Gas puff soft x-ray laser target design, 10:16804 (J;US) 
Precipitation 


Analysis of trace metals in water by inductively coupled 
plasma emission spectrometry using sodium 


TITANIUM 
Optical Dispersion 


our Idithiocarbamate for preconcentration, 10:16665 
TIN 100 
Beta Decay 
From Q-value measurements to mass and structure of proton- 
rich nuclei in the tin region, 10:17506 (R;US) 
TIN 102 
Beta Decay 
From Q-value measurements to mass and structure of proton- 
rich nuclei in the tin region, 10:17506 (R;US) 
TIN 104 
Beta Decay 
From Q-value measurements to mass and structure of proton- 
rich nuclei in the tin region, 10:17506 (R;US) 
TIN 106 
Beta Decay 
From Q-value measurements to mass and structure of proton- 
rich nuclei in the tin region, 10:17506 (R;US) 
TIN 108 
Beta Decay 
From Q-value measurements to mass and structure of proton- 
rich nuclei in the tin region, 10:17506 (R;US) 
TIN ALLOYS 
Fatigue 
Hydrogen-enhanced fatigue crack growth in Ti-6242S, 
10:17737 (J;NL) 


Embrittlement 
Hydrogen-enhanced fatigue crack growth in Ti-6242S, 
10:17737 (J;NL) 


Properties 
Thermodynamics of liquid Na-Sn alloys using CaF solid 
electrolytes, 10:16587 (J;DE) 
Welded Joints 
Filament contact with in situ NbsSn superconducting wire, 
10:16577 (J;GB) 
TIN COMPLEXES 
Electronic Structure 
Electronic structure of metallouroporphyrins and their 2-7 
dimers, 10:16719 (J;US) 
TIN IONS 
Electron-Ion Collisions 
Gas puff soft x-ray laser target design, 10:16804 (J;US) 
Stimulated Emission 
Gas puff soft x-ray laser target design, 10:16804 (J;US) 
X Radiation 
Gas puff soft x-ray laser target design, 10:16804 (J;US) 
X-Ray Spectra 
Gas puff soft x-ray laser target design, 10:16804 (J;US) 
TIPVANE ROTORS 
Performance 
Measurements of lift and resistance forces on the tipvanes of a 
dragged model in a ship model basin, 10:16043 (R;NL;In 
Dutch) 
TISSUE-EQUIVALENT MATERIALS 
Neutron Dosimetry 
Absolute neutron dosimetry: Effects of ionization chamber 
wall thickness, 10:17544 (J;US) 
TITANIUM 
Biological Fouling 
Microbial ity of metallic surfaces exposed to ambient 
seawater, 10:17185 (J;US) 
Emission Spectroscopy 
Determination of trace elements in urine using inductively 
coupled plasma spectroscopy with a poly(dithiocarbamate) 
chelating resin, 10:16672 (J;GB) 
Microstructure 
Determination of the x-ray anomalous dispersion of titanium 
made with a titanium-carbon layered synthetic 
microstructure, 10:16570 (J;US) 
Optical Dispersion 
Determination of the x-ray anomalous dispersion of titanium 
made with a titanium-carbon layered synthetic 
microstructure, 10:16570 (J;US) 





TITANIUM 
X-Ray Diffraction 


X-Ray Diffraction 
Determination of the x-ray anomalous dispersion of titanium 
made with a titanium-carbon layered synthetic 
microstructure, 10:16570 (J;US) 
TITANIUM ALLOYS 
See also INCONEL X750 
TITANIUM BASE ALLOYS 
Phase Transformations 
X-ray investigation of the premartensitic phase in Ni/sub 
46.8/TisoFe/sub 3.2/, 10:16568 (J;US) 


Superconducting properties of layered Nb/sub 0.53/Ti/sub 
0.47//Ge structures prepared by dc sputtering, 10:16549 
G;US) 


Superconducting of layered Nb/sub 0.53/Ti/sub 
patina structures oe by dc sputtering, 10:16549 


Radiation-induced alkali formation and its effect on the 
corrosion of Grade-12 titanium in rock salt nuclear waste 
repositories, 10:16524 (R;US) 

Fatigue 

Hydrogen-enhanced fatigue crack growth in Ti-6242S, 
10:17737 (J;NL) 

Embrittlement 
Hydrogen-enhanced fatigue crack growth in Ti-6242S, 
10:17737 (J;NL) 
TITANIUM BORIDES 
Wear 


Low speed sliding damage in TiB2-Ni composites, 10:16610 
(BA;US) 
TITANIUM COMPOUNDS 


TITANIUM OXIDES 
Ecological Concentration 
Elemental composition of airborne particulates in uranium 
mining and milling operations, 10:15793 (R;US) 
TITANIUM HYDRIDES 
Electronic Structure 
Hydrogen diffusion and electronic structure in crystalline and 
amorphous Ti/sub y/CuH/sub x/, 10:16603 (BA;US) 
Magnetic susceptibility and proton NMR study of TiCn 
sH/sub x/, 10:16606 (BA;US) 
TITANIUM IONS 
Electron-Ion Collisions 
Survey of experimental and theoretical electron-impact 
ionization cross sections for transition metal ions in low 
stages of ionization, 10:17597 (R;US) 
TITANIUM OXIDES 
Chemical Bonds 
Stimulated desorption from surfaces, 10:16695 (J;US) 
Structural Chemical Analysis 
Stimulated desorption from surfaces, 10:16695 (J;US) 
Surfaces 
Stimulated desorption from surfaces, 10:16695 (J;US) 
TITRATION 
Inorganic Acids 
Computer-assisted Gran titration procedure for strong acid 
determination, 10:16978 (R;US) 
(@OSEMETERS) 


ial topics reports for the reference tandem mirror fusion 
breeder. Volume 4. Structural analysis, 10:17701 (R;US) 
Comparative Evaluations 
Catalyzed deuterium fueled tandem mirror reactor assessment, 
10:17698 (R;US) 


Preliminary design of a tandem mirror reactor, 10:17686 
@;US) 
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Stabilization 
Stability studies of a hollow plasma in the double cusp 
experiment, 10:17653 (J;US) 
Fuels 


Catalyzed deuterium fueled tandem mirror reactor assessment, 
10:17698 (R;US) 
TMX DEVICES 


Data Processing 
Signal processing methods for MFE plasma diagnostics, 
10:17605 (R;US) 


New balanced mode of operation for TMX-U, 10:17604 (R;US) 
Plasma Confinement 
Stabilization of the hot-electron precessional mode in a 
symmetric tandem mirror by the axial variation of radial 
electric field, 10:17644 (J;US) 
Plasma Heating 
Fueling and heating of tandem mirror end cells using RF at 
the ion-cyclotron frequency, 10:17616 (J;US) 
Plasma Instability 
Stabilization of the hot-electron precessional mode in a 
symmetric tandem mirror by the axial variation of radial 
electric field, 10:17644 (J;US) 
Stabilization of an axisymmetric tandem mirror cell by a hot 
plasma component, 10:17652 (J;US) 
Plasma Macroinstabilities 
Effect of equilibrium radial electric field on trapped-particle 
stability in tandem mirrors, 10:17624 (J;US) 
Research Programs 
Mirror fusion quarterly report, January-March 1984, 10:17703 
(R;US) 
Two-Stream Instability 
Electrostatic ion—ion two-streaming instability in a thermal- 
barrier cell, 10:17623 (J;US) 
TOBACCO SMOKES 
Genetic Effects 
Cytogenetic findings in persons living near the Love Canal, 
10:17192 (J;US) 
TOKAMAK DEVICES 
See also ALCATOR DEVICE 


Steady-state solution of a two-dimensional Fokker—Planck 
equation with strong quasilinear diffusion for lower-hybrid 
current drive, 10:17614 (J;US) 

ECR Heating 

Electron cyclotron heating of a tokamak reactor at down- 

shifted frequencies, 10:17601 (R;US) 
Equilibrium Plasma 

Toroidal equilibrium with low frequency wave driven 

currents, 10:17576 (R;US) 


Multichannel far-infrared phase imaging for fusion plasmas, 
10:17631 (J;US) 


Magnetohydrodynamics 
Four-field model for tokamak plasma dynamics, 10:17591 
(R;US) 
Toroidal equilibrium with low frequency wave driven 
currents, 10:17576 (R;US) 
Neutral Atom Beam Injection 
User’s manual for the time-dependent INERTIA code, 
10:17593 (R;US) 


Steady-state solution of a two-dimensional Fokker—Planck 
equation with strong quasilinear diffusion for lower-hybrid 
current drive, 10:17614 (J;US) 

Plasma Density 

Multichannel far-infrared phase imaging for fusion plasmas, 
10:17631 (J;US) 

Plasma Diagnostics 

X-ray analysis of non-Maxwellian distributions (Current drive), 
10:17668 (BA;GB) 

Plasma Microinstabilities 

Tokamak plasma current disruption infrared control. system, 

10:17659 (P;US) 





Spherical torus, compact fusion at low field, 10:17691 (R;US) 
TOKAMAK FUSION CORE EXPERIMENT 
See TFCX REACTORS 
TOKAMAK FUSION TEST REACTOR 
See TFTR REACTORS 
TOKAMAK TYPE REACTORS 
See also DOUBLET REACTORS 
INTOR TOKAMAK 
JET REACTORS 
PLT DEVICES 


TFCX REACTORS 
TFTR REACTORS 


Beam Injection Heating 
Diagnostics for neutral beam heated tokamaks, 10:17671 
(BA;GB) 
First Wall 
Methods of first wall structural analysis with applications to 
the long pulse commercial tokamak reactor design, 10:17685 
(R;US) 
Plasma Diagnostics 
Diagnostics for neutral beam heated tokamaks, 10:17671 
(BA;GB) 
Low-Noise-Far-Infrared (FIR) Receiver tasks: FIR laser 
development. Final report, 10:17579 (R;US) 
X-ray spectroscopy on tokamaks, 10:17660 (BA;GB) 
Plasma Scrape-Off Layer 
Coupled plasma-neutral transport model for the scrape-off 
region, 10:17595 (R;US) 
Thermonuciear Fuels 
Promise of tritium catalyzed deuterium tokamaks, 10:17681 
(R;US) 


Chemical Reaction Yield 
Mass 


spectrometric study of the high temperature chemistry of 
benzene, 10:16767 (J;US) 
TOLUENE 


Excess enthalpies of (carbon dioxide + toluene) at 308.15, 
385.15, and 413.15 K from 7.60 to 12.67 MPa, 10:16703 
(J;GB) 


ic findings in persons living near the Love Canal, 
10:17192 (J;US) 
Mixing Heat 
Excess enthalpies of (carbon dioxide + toluene) at 308.15, 
385.15, and 413.15 K from 7.60 to 12.67 MPa, 10:16703 
(G;GB) 
Monitoring 
Worker potential at coal conversion facilities, 
10:15651 (R;US) 


Ablative, entrained-flow fast pyrolysis of biomass, 10:15850 
(RA;US) 
TOOLS 
Not for EDUCATIONAL TOOLS. 
Design and operation of an advanced hydraulic piston corer. 
Technical report, 10:16850 (R;US) 
TOP ACCIDENTS 
See TRANSIENT OVERPOWER ACCIDENTS 
TOTAL ENERGY SYSTEMS 
Economic Analysis 
Economic evaluation of total-energy guidelines, 10:16476 
(R;US) 
ic evaluation of total energy: technical report, 
10:16477 (R;US) 


Economic evaluation of total-energy guidelines, 10:16476 
(R;US) 
Economic evaluation of total energy: technical report, 
10:16477 (R;US) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOXIC MATERIALS 
Air Pollution Abatement 
ASME'’s role in dev standards for measurement of 
dioxin emissions, 10:16974 (RA;US) 
Reaction Kinetics 


Toxicokinetics and risk assessment, 10:17177 (RA;US) 


Waste Disposal 
Methods/materials matrix of ultimate disposal techniques for 
spilled hazardous materials. Final report, 15 February 1977-7 
July 1980, 10:16347 (R;US) 
TRACE ELEMENTS 
See ELEMENTS 
TRACER TECHNIQUES 


In vivo '*N tracer methods for evaluation of protein 
metabolism in clinical research and practice, 10:17107 
(R;DD;In German) 

TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 


Air Pollution 
Formaldehyde levels in mobile homes, 10:16970 (R;US) 
(ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFER 
See MASS TRANSFER 
TRANSFORMATIONS (ONCOGENIC) 
See ONCOGENIC TRANSFORMATIONS 
TRANSIENT OVERPOWER ACCIDENTS 
Simulation 
Simulation of the effects of grain boundary fission gas during 
thermal transients, 10:16194 (R;US) 
Test Facilities 
Axial location of cladding failure during a slow transient 
overpower TREAT test (LMFBR), 10:16178 (R;US) 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSIENT SPECIES 
See REACTION INTERMEDIATES 
TRANSIENTS 
Heat Transfer 
BWR plant analyzer. Final report, 10:16293 (R;US) 


BWR plant analyzer. Final report, 10:16293 (R;US) 
Reactor Kinetics 
BWR plant analyzer. Final report, 10:16293 (R;US) 
Signal Conditioning 
Signal processing techniques for the analysis of transient 
electromagnetic data, 10:16838 (R;US) 
TRANSITION ELEMENT ALLOYS 
Crystal Models 
Model predictions of volume contractions in transition-metal 
alloys and implications for laves phase formation-II, 10:16583 
(J;US) 
Laves Phases 
Model predictions of volume contractions in transition-metal 
alloys and implications for laves phase formation-II, 10:16583 
(J;US) 
Transition-metal alloy formation. The occurrence of 
topologically close packed phases-I, 10:16584 (J;US) 
Effects 


Model predictions of volume contractions in transition-metal 
alloys and implications for laves phase formation-II, 10:16583 
G;US) 

Topology 

Transition-metal alloy formation. The occurrence of 

topologically close packed phases-I, 10:16584 (J;US) 
TRANSITION ELEMENT COMPOUNDS 
See also CHROMIUM COMPOUNDS 


COPPER COMPOUNDS 
IRON COMPOUNDS 


RHODIUM COMPOUNDS 
RUTHENIUM COMPOUNDS 
SILVER COMPOUNDS 
TITANIUM COMPOUNDS 
TUNGSTEN COMPOUNDS 
VANADIUM COMPOUNDS 
ZIRCONIUM COMPOUNDS 





Defects 
Point defect clusters and electrical properties in transition 
metal monoxides. Progress report, 10:16594 (R;US) 


Electrical Properties 
Point defect clusters and electrical p: in transition 
metal monoxides. Progress report, 10:16594 (R;US) 
TRANSITION ELEMENTS 


Methanol production method and system, 10:15868 (P;US) 
Sorptive Properties 
Sticking probability of Hz and HD on noble metal surfaces. 
Technical report, 10:16679 (R;US) 


See POWER TRANSMISSION LINES 
TRANSPORT (NEUTRON) 


Remarks on linear transport theory, 10:17536 (R;US) 
TRANSPORTATION SECTOR 
Energy Conservation 
me conservation, 10:16369 (RA;US) 
assessment of productive conservation in urban 
“Eecauieee 10:16464 (R;US) 
TRANSPORTATION SYSTEMS 


See also BUSES 
MASS TRANSIT SYSTEMS 


Energy Consumption 

Recent changes in US energy consumption: What happened 
and why, 10:16399 (BA;US) 

TRANSURANIUM ELEMENTS 


See also NEPTUNIUM 
PLUTONIUM 


Inventories 
Evaluation of the radioactive inventory in, and estimation of 
isotopic release from, the waste in eight trenches at the 
Sheffield low-level waste burial site, 10:15765 (R;US) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAVELLING IONOSPHERIC DISTURBANCE 
Observations of an ionospheric perturbation arising from the 
Coalinga earthquake of May 2, 1983, 10:17326 (J;US) 
TREAT REACTOR 
Reactor Cores 
Determination of the design excess reactivity for the TREAT 
Upgrade reactor, 10:16169 (R;US) 
Reactor Experimental Facilities 
Fission-product aerosol sampling system for LWR experiments 
in the TREAT reactor, 10:16182 (R;US) 
Reactor Kinetics 
Determination of the design excess reactivity for the TREAT 
Upgrade reactor, 10:16169 (R;US) 
Reactor Protection Systems 
Microprocessor tester for the treat upgrade reactor trip system, 
10:16161 (R;US) 
TREE RINGS 
Data Analysis 
Filtering the effects of competition from ring-width series, 
10:17019 (J;ZZ) 


See also ASPENS 
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OAKS 
PINES 


Comparative Evaluations 
Screening of non-commercial woody plants as biomass fuel 
producers. Reporting period: June 1, 1978-January 31, 1979, 
10:15907 (R;US) 
Cultivation Techniques 
Culture of red alder (Alnus rubra) in biomass plantations, 
10:15900 (RA;US) 
Overview of the Short-Rotation Woody Crops Program, 
10:15924 (RA;US) 


Steep slope harvesting with the Kaiser X5M Spyder feller- 

buncher, 10:15901 (RA;US) 
Irrigation 

Conjunctive use of soil warming and municipal waste water 
irrigation to enhance woody biomass production, 10:15934 
G;NL) 

Photosynthesis 

Carbon dynamics of northern hardwood forests: gas exchange 

characteristics, 10:17171 (R;US) 
Plant Growth 

Carbon dynamics of northern hardwood forests: gas exchange 
characteristics, 10:17171 (R;US) 

Conjunctive use of soil warming and municipal waste water 
irrigation to enhance woody biomass production, 10:15934 
(J;NL) 

Filtering the effects of competition from ring-width series, 
10:17019 (J;ZZ) 

Managing soil compaction - a pubic land management agency 
perspective, 10:15903 (RA;US) 

Productivity 

Culture of red alder (Alnus rubra) in biomass plantations, 
10:15900 (RA;US) 

Overview of the Short-Rotation Woody Crops Program, 
10:15924 (RA;US) 

Research Programs 

Overview of the Short-Rotation Woody Crops Program, 

10:15924 (RA;US) 
1,3,5-TRIAMINO-2,4,6-TRINITROBENZENE 
See TATB 


Photolysis 

Observation of high vibrational excitation in HCN molecules 
produced from 193 nm photolysis of 1,3,5-triazine, 10:16742 
(J;US) 

TRIBUTYL PHOSPHATE 
See TBP 
TRIGA TYPE REACTORS 
Reactor Experimental Facilities 
Reconfiguration of the NRAD delay loop for proposed 1 MW 
operations, 10:16170 (R;US) 
TRIPLET PARTICLES 
See QUARKS 
TRITICUM 
See WHEAT 
TRITIUM 
Absorption 

Lithium aluminate/zirconium material useful in the production 

of tritium, 10:17718 (P;US) 
Beta-Minus Decay 
Experiment to measure the electron neutrino mass using frozen 
tritium, 10:17407 (R;US) 
Dielectric Properties 
Electrical properties of D—T gas and liquid, 10:16642 (J;US) 
Diffusion 

Plasma driven permeation of tritium in fusion reactors, 
10:17727 (J;NL) 

Steady state hydrogen transport in solids exposed to fusion 
reactor plasmas. Pt. 2. Applications of theory, 10:17730 
G;NL) 

Steady state hydrogen transport in solids exposed to fusion 
reactor plasmas. Pt. 3. Isotope effects, 10:17731 (J;NL) 

Tritium permeation considerations in the MARS direct 
convertor, 10:17728 (J;NL) 

Electric Conductivity 
Electrical properties of D—T gas and liquid, 10:16642 (J;US) 
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Inventories 
Evaluation of the radioactive inventory in, and estimation of 
isotopic release from, the waste in eight trenches at the 
Sheffield low-level waste burial site, 10:15765 (R;US) 
Isotope Effects 
Steady state hydrogen transport in solids exposed to fusion 
reactor plasmas. Pt. 3. Isotope effects, 10:17731 (J;NL) 
Radioecological Concentration 
Investigation of groundwater from the Hanford 
shoreline of the Columbia River, 10:17058 (R;US) 
Uses 
Acceptability testing of radioluminescent lights for VFR-night 
air taxi operations, 10:15815 (R;US) 
Radioluminescent lighting for rural Alaskan runway lighting 
and marking, 10:15816 (R;US) 
TRITIUM RECOVERY 
In thermonuclear reactors and/or devices. 
Getters 
Diffusivities of hydrogen in yttrium and yttrium alloys, 
10:17732 (J;NL) 
TRIUMF CYCLOTRON 
Polarized Beams 
Nucleon-nucleon program at TRIUMF, 10:16882 (R;CA) 
TRI-UNIVERSITY MESON FACILITY 
See TRIUMF CYCLOTRON 
TROUT 
Aquaculture 
Winter round tank culture of rainbow trout using heated 
water, 10:17061 (RA;US) 
Habitat 
Camp Creek habitat improvement: final report, 1982, 10:17068 
(RA;US) 
Deer Creek habitat improvement: annual report, 1982, 10:17069 
(RA;US) 
Fish/Wash Creek habitat improvement: annual report, 1983, 
10:17062 (RA;US) 
John Day River habitat enhancement evaluation: annual 
report, 1983, 10:17071 (RA;US) 
Lake Branch Creek habitat improvement, 10:17064 (RA;US) 
Population Density 
John Day River habitat enhancement evaluation: annual 
report, 1983, 10:17071 (RA;US) 
Productivity 
Deer Creek habitat improvement: annual report, 1982, 10:17069 
(RA;US) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TRX-1 
See REVERSE-FIELD PINCH 
TSL PROCESS 
Chemical Composition 
Coal preparation for two stage liquefaction. Quarterly report, 
July 1-September 30, 1984, 10:15622 (R;US) 
Coal Preparation 
Coal preparation for two stage liquefaction. Quarterly report, 
July 1-September 30, 1984, 10:15622 (R;US) 
TUBES 
For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES. 
Failures 
Results of the Semiscale Mod-2B steam generator tube rupture 
test series, 10:16298 (R;US) 


Application of explosive tube expansion and plugging to 
feedwater heater maintenance and repair, 10:16063 (RA;US) 
Mechanical Vibrations 
Flow-induced tube vibration: a comparison of predictive 
methods for desuperheat zones, 10:16060 (RA;US) 
Thermal Insulation 
Thermal EOR process research and development, 10:15670 
(R;US) 
Welded Joints 
Achieving greater reliability in feedwater heater tube joints, 
10:16059 (RA;US) 
TUBES (CONDUITS) 
See PIPES 


TUFF 
Hydrothermal Alteration 
Report on static hydrothermal alteration studies of T: 
Spring tuff waters in J-13 water at 150°C, 10:15785 (R;US) 
Permeability 
Nevada Nuclear Waste Storage Investigation. Quarterly report, 
October 1-December 31, 1983, 10:15768 (R;US) 
Rock-Fluid Interactions 
Report on static hydrothermal alteration studies of T: 
Spring tuff waters in J-13 water at 150°C, 10:15785 (R;US) 


Properties 
Nevada Nuclear Waste Storage Investigation. Quarterly report, 
October 1-December 31, 1983, 10:15768 (R;US) 
TUMOR PROMOTERS 
Biological Effects 
Enhancement of lung tumor formation in mice by dietary 
butylated hydroxytoluene: dose-time relationships and cell 
kinetics, 10:17201 (J;US) 
TUMORS 
See NEOPLASMS 
TUNGSTEN 
Electron Mi 
Electrotransport and diffusivity of molybdenum, rhenium, 
tungsten, and zirconium in beta-thorium, 10:16572 (J;US) 
Emission Spectroscopy 
Analysis of trace metals in water by inductively coupled 
plasma emission spectrometry using sodium 
dibenzyldithiocarbamate for preconcentration, 10:16665 
(J;US) 


Analysis of trace metals in water by inductively coupled 
plasma emission spectrometry using sodium 
dibenzyldithiocarbamate for preconcentration, 10:16665 
(J;US) 


Programs 
High-Temperature Materials Program quarterly progress 
report for period ending January 31, 1965, 10:16519 (R;US) 
Vacancies 
Positron annihilation studies of vacancy formation in tungsten, 
chromium, and niobium, 10:16526 (R;US) 
TUNGSTEN 174 
Energy Levels 
Nuclear data sheets for A = 
Energy-Level Transitions 
Nuclear data sheets for A = 
TUNGSTEN ALLOYS 
Physical Radiation Effects 

Atomic resolution study of radiation-induced precipitation and 
solute se; tion effects in a neutron-irradiated W-25 at. pct 
Re alloy, 10:16578 (J;US) 

Failure experience in refractory alloy-clad fuel pins applicable 
to space nuclear power, 10:16137 (R;US) 

TUNGSTEN COMPLEXES 
Chemical Preparation 

Metal alkoxides: models for metal oxides. Part 4. Alkyne 
adducts of ditungsten hexaalkoxides and evidence for an 
equilibrium between dimetallatetrahedrane and 
methylidynemetal complexes: W2(u-C2H2)=2W identical 
with CH, 10:16714 (J;US) 

Metal alkoxides: models for metal oxides. Part 6. The linking 
of alkyne and nitrile fragments at ditungsten centers. 
Preparation and characterization of W2(O-t- 
Bu)s(CHCHC(Ph)N), W2(O-i-Pr);(CH2aCHC(Ph)N), Ws: 
(OCH2-t-Bu)e(N(CMe)N)(py), and W2(O-i- 
Pr);(NHC)Me)CHCHC(Me)N), 10:16716 (J;US) 

Crystal Structure 

Metal alkoxides: models for metal oxides. Part 4. Alkyne 
adducts of ditungsten hexaalkoxides and evidence for an 
equilibrium between dimetallatetrahedrane and 
methylidynemetal complexes: W2(j1-C2H2)}—2W identical 
with CH, 10:16714 (J;US) 

Molecular Structure 

Metal alkoxides: models for metal oxides. Part 6. The linking 
of alkyne and nitrile fragments at ditungsten centers. 

Preparation and characterization of W2(O-t- 

Bu)s(CHCHC(Ph)N), W2(O-i-Pr);(CH2CHC(Ph)N), Ws: 


174, 10:17517 (J;US) 
174, 10:17517 (J;US) 





(OCHe-t-Bu)s(N(CMe)N)(py), and W2(O-i- 
Pr):(NHC)Me)CHCHC(Me)N), 10:16716 (J;US) 
TUNGSTEN COMPOUNDS 
Crystal Structure 
Metal alkoxides: models for metal oxides. Part 5. Coupling of 
alkyne ligands in reactions involving ditungsten 
hexaalkoxides: an alternative to the metathesis reaction M 
identical with M + C identical with C- — 2M identical with 
C, 10:16715 (J;US) 
Molecular Structure 
Metal alkoxides: models for metal oxides. Part 5. Coupling of 
alkyne ligands in reactions involving ditungsten 
hexaalkoxides: an alternative to the metathesis reaction M 
identical with M + C identical with C- —> 2M identical with 
C, 10:16715 (J;US) 
TUNNELS 
See also MINE ROADWAYS 
Closures 
ERG review of salt repository sealing system, 10:15759 (R;US) 
TURBINE BLADES 
Air Flow 
The spectra of wind speed fluctuations met by a rotating blade, 
and resulting load fluctuations, 10:16027 (R;NL) 
Composite Materials 
Design of an advanced wood composite rotor and 
development of wood composite blade technology, 10:16024 
(R;US) 
Corrosion Resistant Alloys 
Low-temperature hot corrosion of turbine materials exposed to 
the effluent from an experimental PFBC, 10:16582 (J;US) 
Design 
Design of an advanced wood composite rotor and 
development of wood composite blade technology, 10:16024 
(R;US) 
TURBINES 


See also GAS TURBINES 
HYDRAULIC TURBINES 
STEAM TURBINES 
WIND TURBINES 


Fluid Flow 

Development and test of a wedge-shaped probe for 
instationary three-dimensional flow measurements in 
turbines, 10:16508 (R;DE;In German) 

Numerical calculation of three-dimensional frictionless and 
frictional flow in turbomachinery, 10:16507 (R;DE;In 
German) 

Performance Testing 

10 MWe Solar Thermal Central Receiver Pilot Plant Mode 1: 

turbine direct acceptance test procedure 1110, 10:15972 


Conditional Reynolds stress in a strongly heated turbulent 
boundary layer with premixed combustion, 10:17390 (J;US) 
Velocity 
Conditional Reynolds stress in a strongly heated turbulent 
boundary layer with premixed combustion, 10:17390 (J;US) 
TURNIPS 
See BRASSICA 
TVA 
See TENNESSEE VALLEY AUTHORITY 
TWO-PHASE FLOW 
Drag 
Interfacial drag for two-phase flow through high permeability 
porous beds, 10:16818 (J;US) 
Pressure Drop 
Interfacial drag for two-phase flow through high permeability 
porous beds, 10:16818 (J;US) 
Void Fraction 
Interfacial drag for two-phase flow through high permeability 
porous beds, 10:16818 (J;US) 
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UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
U-GAS PROCESS 
Commercialization 
U-GAS process - from research to commercialization, 10:15535 
(R;US) 
Pilot Plants 
U-GAS process - from research to commercialization, 10:15535 
(R;US) 
Process Development Units 
Test results from a high-pressure U-GAS process reactor, 
10:15534 (R;US) 
UHV AC SYSTEMS 
800 kV or over. 
Health Hazards 
High-voltage transmission lines: the ongoing search for 
biological effects, 10:16091 (J;US) 
SYSTEMS 


High-voltage transmission lines: the ongoing search for 
biological effects, 10:16091 (J;US) 
ULTRAHIGH VOLTAGE ALTERNATING CURRENT SYS 
See UHV AC SYSTEMS 
ULTRAHIGH VOLTAGE DIRECT CURRENT SYSTEMS 
See UHV DC SYSTEMS 
ULTRASONIC TESTING 
Ultrasonic scattering from intergranular stress corrosion 
cracks: derivation and application of theory. Final report 
(PWR), 10:16119 (R;US) 
Accuracy 
Influence of induction heating stress improvement treatment on 
ultrasonic reflectivity of IGSCC, 10:16099 (R;US) 
ULTRASONIC WAVES 
Effects 
Absence of an ultrasound effect on in vitro lymphocyte sister 
chromatid exchange, 10:17233 (J;US) 
ULTRASONICS 
See ULTRASONIC WAVES 
ULTRAVIOLET SPECTROMETERS 
Calibration 
Spectrometer-sensitivity calibration in the extreme ultraviolet 
by means of branching ratios of magnetic-dipole lines, 
10:17656 (J;US) 
Design 
Duvas as a real-time, field-portable wastewater monitor for 
phenolics, 10:16951 (J;US) 
Sensitivity 
Spectrometer-sensitivity calibration in the extreme ultraviolet 
by means of branching ratios of magnetic-dipole lines, 
10:17656 (J;US) 
Testing 
Duvas as a real-time, field-portable wastewater monitor for 
phenolics, 10:16951 (J;US) 
UNCERTAINTY 
See DATA COVARIANCES 
UNDERGROUND EXPLOSIONS 
Ground Motion 
Near-field strong-motion data from nuclear explosive sources, 
10:16961 (R;US) 
UNDERGROUND GASIFICATION 
See IN-SITU GASIFICATION 
UNDERGROUND MINING 
See also LONGWALL MINING 
Fire 
Scientific methods for fire protection in coal mines, 10:15615 
(TG;GB) 
Fire Prevention 
Scientific methods for fire protection in coal mines, 10:15615 
(TG;GB) 
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Fire Resistance 
Scientific methods for fire protection in coal mines, 10:15615 
(TG;GB) 
Fires 
Scientific methods for fire protection in coal mines, 10:15615 
(TG;GB) 
Ground Subsidence 
Subsidence from underground mining: environmental analysis 
and planning considerations, 10:15613 (R;US) 
Mine Roadways 
New mining methods: single entry, 10:15611 (R;AU) 
Review of techniques for monitoring and modelling roadway 
stability and roof support systems, 10:15607 (R;AU) 
Self tramming face shield, 10:15608 (R;AU) 
Rock Bursts 
Prediction, prevention and/or control of outbursts, 10:15612 


(R;AU) 
UNDERGROUND POWER TRANSMISSION 
Failures 

Techniques and equipment for detecting and locating incipient 
faults in underground power transmission cable systems. 
First technical progress report, 21 August 1978-31 March 
1979, 10:16088 (R;US) 

Techniques and equipment for detecting and locating incipient 
faults in underground power transmission cable systems. 
Technical progress report 2, 1 April 1979-30 June 1979, 
10:16086 (R;US) 

Techniques and equipment for detecting and locating incipient 
faults in underground power transmission cable systems. 


Technical progress report 3, 1 July 1979-30 September 1979, 


10:16087 (R;US) 
UNIFIED GAUGE MODELS 


See also GRAND UNIFIED THEORY 
STANDARD MODEL 
WEINBERG-SALAM GAUGE MODEL 


Currents 
Consistent and covariant anomalies in gauge and gravitational 
theories, 10:17470 (J;NL) 
Green Function 
New gauge theory without an elementary photon, 10:17466 
(J;US) 
Lattice Field 
SU(infinite) gauge theories on asymmetric lattices, 10:17473 
GJ;NL) 


Experiments beyond the standard model, 10:17429 (R;US) 
Two-Dimensional Calculations 
New gauge theory without an elementary photon, 10:17466 
(J;US) 
UNIFIED-FIELD THEORIES 
Prior to April 1983, this concept was indexed by Einstein- 
Schroedinger Theory or Unified Gauge Models. For quantum 
field theory involving electromagnetic, weak and strong 
interactions see Grand Unified Theory. 


See also GRAND UNIFIED THEORY 
SUPERGRAVITY 
WEINBERG-SALAM GAUGE MODEL 


Space-Time 
Critical dimension of string theories in curved space, 10:17558 
(J;US) 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNITED KINGDOM 
Energy Conservation 
Energy trends and policy impacts in seven countries, 10:16370 
(R;SE) 
Natural Gas 
UK market for natural gas, 10:15705 (RA;NO) 
Natural Gas 
Natural Gas, 10:15698 (R;NO) 
Reserves and future prospects for natural gas in Western 
Europe, 10:15699 (RA;NO) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 
Morphology 
Implications of a class of unified theories for large scale 
structure in the universe, 10:17289 (R;US) 


UNIVERSITIES 

See EDUCATIONAL FACILITIES 
UNLEADED GASOLINE 

Volatility 
Volatility of in-use gasoline and gasoline/methanol blends. 
a 29 February 1984-28 September 1984, 10:15695 

UNLOADING (REACTOR) 

See REACTOR FUELING 
UPSILON RESONANCES 


UPSILON-10000 RESO) 
Weak Hadronic Decay 
High-statistics study of Y(2S)—»-1* a Y(1S), 10:17417 (J;US) 
URANIUM 
See also ENRICHED URANIUM 
Adsorption Isotherms 
Geochemical information for sites contaminated with low-level 
radioactive wastes. III. Weldon Spring Storage Site, 
10:15795 (R;US) 
limited retardation of radionuclides 
in water-saturated packing materials, 10:15760 (R;US) 
Atom-Atom Collisions 
Numerical solution of the time-dependent Dirac equation with 
application to positron production in heavy-ion collisions, 
10:17350 GJ; — 


Upsilon family decays, 10:17405 (R;US) 
NANCES 


Accumulation 
Observations on very long-term removal of uranium 
compounds, 10:17156 (J;GB) 
Chronic Exposure 
Observations on very long-term removal of uranium 
compounds, 10:17156 (J;GB) 
Geochemistry 
Geochemical information for sites contaminated with low-level 
radioactive wastes. III. Weldon Spring Storage Site, 
10:15795 (R;US) 


Geochemical information for sites contaminated with low-level 
radioactive wastes. III. Weldon Spring Storage Site, 
10:15795 (R;US) 

URANIUM 235 
Spectral Shift 

Isotope shift of uranium in the infrared region between 1817 

and 5598 cm~*, 10:17367 (J;US) 
URANIUM 238 
Spectral Shift 

Isotope shift of uranium in the infrared region between 1817 

and 5598 cm™}, 10:17367 (J;US) 
URANIUM 238 REACTIONS 
Breakup Reactions 

Uranium nuclear reactions at 900 MeV/nucleon, 10:17522 

G;US) 
Fission 


Uranium nuclear reactions at 900 MeV/nucleon, 10:17522 
G;US) 
Fragmentation 
Uranium nuclear reactions at 900 MeV/nucleon, 10:17522 
G;US) 


URANIUM 238 TARGET 


Krypton 86 Reactions 
Dynamics of angular momentum accumulation in damped 
nuclear reactions, 10:17529 (J;NL) 
URANIUM ALLOYS 
Specific Heat 
Phase transition in the state of U/sub 1- 
x/Th/sub x/Beis (x = 0—0.06), 10:16558 (J;US) 


Phase transition in the state of U/sub 1- 
x/Th/sub x/Beis (x = 0O—0.06), 10:16558 (J;US) 
URANIUM COMPOUNDS 
See also URANIUM NITRIDES 
URANIUM PHOSPHATES 





airborne particulates in uranium 
operations, 10:15793 (R;US) 


tt photoemission processes at the 3d edge in UO,(111), 
10:16598 (J;US) 
Resonant photoemission processes at the 3d edge in UO.(111), 
10:16598 (J;US) 
URANIUM HEXAFLUORIDE 
Containers 
Safety analysis report for modified 30-inch UF cylinder 
package, DOT specification 21 PF-1. Revision 1, 
10:16783 (R;US) 
URANIUM ISOTOPES 


See also URANIUM 235 
URANIUM 238 


Isotope Separation 
Energy production, 10:16389 (RA;US) 
Radioecological Concentration 


Investigation of groundwater seepage from the Hanford 
shoreline of the Columbia River, 10:17058 (R;US) 
URANIUM NITRIDES 
Research 


Programs 
High-Temperature Materials Program quarterly progress 
report for period ending January 31, 1965, 10:16519 (R;US) 
URANIUM PHOSPHATES 
Chemical Preparation 
Synthesis and characterization of crystalline phosphates of 
thorium, uranium and neptunium, 10:16757 (J;CH) 


Stability 
Synthesis and characterization of crystalline phosphates of 
thorium, uranium and neptunium, 10:16757 (J;CH) 
URANYL COMPLEXES 
Structural Chemical 
Solvent-extraction complexes of the uranyl ion. 2. Crystal and 
molecular structures of catena-bis(j-di-n-butyl phosphato- 
O,O')dioxouranium(VI) and bis(j-di-n-butyl phosphato- 
O,O’)bis[(nitrato)(tri-n-butylphosphine 
oxide)dioxouranium(V1)], 10:16760 (J;US) 
URANYL NITRATES 
Diffusion 
Determination of the diffusion coefficients of uranyl nitrate in 
aqueous and organic media by the porous diaphragm 
method, 10:16756 (TJ;GB) 
URBAN AREAS 
Simulation 
Wind tunnel simulation of the immission of noxious substances 
in the vicinity of buildings: a comparison with corresponding 
field tests, 10:17000 (TG;GB) 
Sector 


Technology assessment of productive conservation in urban 
transportation, 10:16464 (R;US) 
URINALYSIS 
See URINE 
URINE 
Chemical Analysis 
Determination of trace elements in urine using inductively 
coupled plasma spectroscopy with a poly(dithiocarbamate) 
chelating resin, 10:16672 (J;GB) 


economic parameters for passive 
solar systems. Master's thesis, 10:15976 (R;US) 
Satellites 
On-orbit support of DARPA-301 payload. Final report, 
10:16888 (R;US) 
US DOE 
See also ANL 
SATLAWELE ENERGY TECHNOLOGY CENTER 


BONNEVILLE POWER ADMINISTRATION 
ECONOMIC REGULATORY —_ TION 
ENERGY EXTENSION SER 

ENERGY INFORMATION ADMINISTRATION 
HANFORD RESERVATION 


ERA-10/9 / 2328 


HAPO 


LASL 

LAWRENCE LIVERMORE LABORATORY 
NEVADA TEST SITE 

NIPER 

ROCKY FLATS PLANT 

SAVANNAH RIVER PLANT 


Accelerator Facilities 
Nuclear physics accelerator facilities, 10:16875 (R;US) 
Administrative Procedures 


Departmental administration, 10:16378 (RA;US) 
Contractor Personnel 
Overview of trade, 10:17789 (RA;US) 
Coordinated Research Programs 
U.S. solar photovoltaics collector technology, 10:15935 
(BA;GB) 
Energy Conservation 
Evaluation of the State Energy Conservation Program from 
program initiation to September 1978. Final report, 10:16367 
(R;US) 
Environmental Policy 
Environment, safety, and health, 10:16341 (RA;US) 
Information Centers 
Federal energy sources on-line, 10:16357 (J;US) 
Information Dissemination 
Overview of trade, = 17789 (RA;US) 
International 
International cee 10:16376 (RA;US) 
International 


Cooperation 
International programs, 10:16376 (RA;US) 
Management 
Departmental administration, 10:16378 (RA;US) 
National Defense 
Defense, 10:16363 (RA;US) 
Non-Proliferation Policy 
Nuclear non-proliferation, 10:16362 (RA;US) 
Management 
Institutional Conservation Program: monitoring/evaluation. 
Final report, 10:16368 (R;US) 
Remedial Action 
DOE's remedial action assurance program, 10:15809 (J;US) 
The Technical Measurements Center role in the DOE remedial 
action program, 10:15810 (J;US) 
Research Programs 
Energy supporting research, 10:16356 (RA;US) 
Overview of the Short-Rotation Woody Crops Program, 
10:15924 (RA;US) 


Training 
Overview of trade, 10:17789 (RA;US) 
Us 
See ENERGY EXTENSION SERVICE 
US EPA 
Consumer Guides 
Automotive advertising copy test. Final report (Mileage 
estimates), 10:16504 (R;US) 
Information Needs 
EPA could benefit from comprehensive management 
information on Superfund enforcement actions, 10:16342 
(R;US) 
US ERA 
See ECONOMIC REGULATORY ADMINISTRATION 
US NBS 
Metrology for electromagnetic technology: a bibliography of 
as (National Bureau of Standards) publications, 10:16887 


United States Nuclear Regulatory Commission-prior to 1975 was 
part of US AEC. 
Data Analysis 
Government and statistics: the ASA/NRC experience, 
10:17569 (RA;US) 
Decision Making 
Probabilistic risk assessment (PRA) and decision making under 
uncertainty, 10:16246 (RA;US) 
Nuclear Facilities 
Licensee contractor and vendor inspection status report. 
Quarterly report, October-December 1984. Volume 8, No. 4, 
10:16139 (R;US) 





Nuclear Industry 
Licensee contractor and vendor inspection status report. 
Quarterly report, October-December 1984. Volume 8, No. 4, 
10:16139 (R;US) 
Reactor Licensing 
Nuclear Regulatory Commission issuances. Volume 20, No. 4, 
10:16143 (R;US) 


Enforcement actions: significant actions resolved. Quarterly 
progress report, October-December. Volume 3, No. 4, 
10:16147 (R;US) 

Indexes to Nuclear Regulatory Commission issuances, July- 
September 1984. Volume 20, Index 1, 10:16142 (R;US) 

NRC Regulatory Agenda. Quarterly report, October- 
December 1984. Volume 3, No. 4, 10:16146 (R;US) 

Regulatory and technical reports (abstract index journal). 
Annual compilation for 1984. Volume 9, No. 4, 10:16140 
(R;US) 

Risk Assessment 

Probabilistic risk assessment (PRA) and decision making under 

uncertainty, 10:16246 (RA;US) 
USA 


See also APPALACHIA 
FEDERAL REGION V 
WASHINGTON DC 


Climates 
Potential climatic impacts of increasing atmospheric CO: with 
emphasis on water availability and hydrology in the United 
States, 10:16984 (R;US) 
Coal Deposits 
Coal Data: A Reference, 10:15532 (R;US) 
Coal Mining 
Coal Data: A Reference, 10:15532 (R;US) 
Coal Preparation 
Coal Data: A Reference, 10:15532 (R;US) 
Coal Reserves 
Coal Data: A Reference, 10:15532 (R;US) 
Commissions 


Considerations for evaluating proposed low-level radioactive 
waste compacts, 10:15762 (R;US) 
Electric Utilities 
Financial statistics of selected electric utilities, 1983, 10:16386 
(R;US) 
Energy Conservation 
Bnergy trends and policy impacts in seven countries, 10:16370 


Profiles of foreign direct investment in US energy, 1983, 
10:15684 (R;US) 


[Initiation of strategic assessment of fossil options, Phase 2]. 
Summary. Progress report, November 1981-February 1982, 
10:15617 (R;US) 

Hazardous Materials 

Case stucies 1-23: remedial response at hazardous waste sites. 
Report for November 1981-November 1983, 10:16350 (R;US) 

Remedial at hazardous waste sites. S 
November 1981-November 1983, 10:16349 (R;US) 

Natural Gas Deposits 

Computer program directory for petroleum assessment of 
wilderness lands in the western United States, 10:15659 
(R;US) 

Nuclear Industry 

The development of breeder reactors in the US, 10:16133 

(BA;US) 
Nuclear Power Plants 

Nuclear Regulatory Commission issuances. Volume 20, No. 6, 
10:16145 (R;US) 

Operating reactors licensing actions summary. Volume 4, No. 
12, 10:16141 (R;US) 

Population dose commitments due to radioactive releases from 
nuclear power plant sites in 1981. Volume 3, 10:16168 
(R;US) 

Petroleum Deposits 

Computer program directory for petroleum assessment of 
wilderness lands in the western United States, 10:15659 
(R;US) 


Renewable Energy Sources 
Renewable energy resources: wind, water and solar rays, 
10:16407 (BA;US) 


Pipelines 
Applications for hydraulic handling of coal, 10:15626 (R;GB) 
USSR 
See also SIBERIA 
Thermal Insulation 
Heat-insulating slabs and mats made of mineral wool based on 
a synthetic binder, 10:16451 (R;SU) 
UTERINE CERVIX CARCINOMA 
See CARCINOMAS 
UTILITIES 
See ELECTRIC UTILITIES 


VACUUM SYSTEMS 
Joints 
Remote controlled vacuum joint closure mechanism, 10:16830 
(P;US) 
Leak Testing 
Management of vacuum leak-detection 
and calibration, 10:16829 (R;US) 
Performance 
Measurement of NSLS distributed diode sputter ion pump 
characteristics, 10:16872 (R;US) 
Remote Control 
Remote controlled vacuum joint closure mechanism, 10:16830 
(P;US) 
VALENCE ELECTRONS 
See ELECTRONS 
VALINOMYCIN 
Biological Effects 
Energetics of proline transport in corn mitochondria, 10:17189 
(J;US) 
VANADIUM 
Emission Spectroscopy 
Analysis of trace metals in water by inductively coupled 
plasma emission spectrometry using sodium 
dibenzyldithiocarbamate for preconcentration, 10:16665 
(J;US) 
Determination of trace elements in urine using inductively 
coupled plasma spectroscopy with a poly(dithiocarbamate) 
chelating resin, 10:16672 (J;GB) 


standards, 


Linear dose of ion beam mixing of metals on Si, 
10:16553 (J;US) 


Precipitation 
Analysis of trace metals in water by inductively coupled 


plasma emission spectrometry using sodium 
dibenzyldithiocarbamate for preconcentration, 10:16665 
(J;US) 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 


Permeability 
Diffusion of hydrogen and deuterium in ZrVFe, 10:17734 
G;NL) 
VANADIUM BASE ALLOYS 
Corrosion 
Blanket comparison and selection study. Final report. Volume 
2, 10:17676 (R;US) 
VANADIUM COMPLEXES 
Agglomeration 
Aggregation of uroporphyrin I and its metal derivatives in 
aqueous solution: Raman difference spectroscopy and 
absorption spectroscopy, 10:16718 (J;US) 
Electronic Structure 
Electronic structure of metallouroporphyrins and their 7-7 
dimers, 10:16719 (J;US) 





VANADIUM COMPOUNDS 
Ecological Concentration 


VANADIUM COMPOUNDS 
Ecological Concentration 
Elemental composition of airborne particulates in uranium 
mining and milling operations, 10:15793 (R;US) 
VANADIUM MINERALS 


See MINERALS 
VAPOR COMPRESSION REFRIGERATION CYCLE 
Computerized Simulation 


Dynamics of vapor-compression refrigeration systems, 10:16428 
(RA;US) 
VAPORS 


Advanced coal liquefaction research. Technical progress 
report, January 1, 1983-December 31, 1983, 10:15544 (R;US) 
VEGETABLES 


Edible parts of plants only; see also FRUITS. 
See also BRASSICA 


of fermentable sugars from process vegetable waste 
waters, 10:15870 (J;NL) 
VEGETATION 
See PLANTS 
VEINS 
Adhesion 
tne mr orie ae 
interaction between lymphocytes and high endothelial 
venules, 10:17137 (J;US) 
VELOCITY 


Measuring Methods 
coal particulate systems, 10:15629 (R;AU) 
VENTILATION 
Control Systems 
Investigation of eergy fconcy sir quit conto by thew 
of a photoelectric sensor for cigarette smoke detection, 
10:16427 (RA;US) 
Heat Recovery 
Comparison of ventilation strategies for energy efficiency and 
air quality control, 10:16429 (RA;US) 


EVENTS4 user’s manual: a computer code for analyzing 
explosion-induced gas-dynamic transients in flow networks, 
10:16953 (R;US) 


See EDTA 
VERTICAL AXIS TURBINES 
Energy Alternatives. Volume 2, No. 8, 10:15897 (R;US) 
Data Systems 
The 15 m vertical axis wind turbine Pionier I. Description and 
experiments, 10:16030 (R;NL) 
Vibrations 


Mechanical 
Investigation into the vibrations of a vertical axis wind turbine 
(1S m VAWT), 10:16046 (R;NL;In Dutch) 


Operation 
The 15 m vertical axis wind turbine Pionier I. Description and 
experiments, 10:16030 (R;NL) 
Performance 
The 15 m vertical axis wind turbine Pionier I. Description and 
experiments, 10:16030 (R;NL) 
VESSELS 
See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 


‘eatherization Assistance 
report, 10:16432 (R;US) 
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VISIBLE RADIATION 
Biological Effects 
Effect of SO; on light modulation of plant metabolism. 
Progress report, 10:17081 (R;US) 
Phytochrome i in a competent plants: 
y monoclonal antibodies. Progress report, 
10:17080 (US). 


VITAMIN D-3 
See CHOLECALCIFEROL 
VITRINITE 
See MACERALS 
VOLCANIC GASES 
Intratracheal Administration 
Long-term reactivity of lung and mediastinal lymph nodes 
following intratracheal instillation of sandy loam soil or 
Mount St. Helens volcanic ash, 10:17207 (J;US) 
Toxicity 
Long-term reactivity of lung and mediastinal lymph nodes 
following intratracheal instillation of sandy loam soil or 
Mount St. Helens volcanic ash, 10:17207 (J;US) 
VOLCANISM 
Eruption 
Hydrodynamic of caldera-forming eruptions: 
Numerical models, 10:17247 (J;US) 
VOLTAGE 
See ELECTRIC POTENTIAL 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VULPES 
See FOXES 


WAIRAKITE 
Chemical Composition 
Compositions and parageneses of secondary minerals in the 
Onikobe geothermal system, Japan, 10:16005 (RA;US) 


Experimental investigation of yugawaralite-wairakite 
equilibrium, 10:16003 (RA;US) 
Paragenesis 
Compositions and parageneses of secondary minerals in the 
Onikobe geothermal system, Japan, 10:16005 (RA;US) 
WALLS 
Heat Transfer 
Study of the transient thermal behaviour of a house wall 
equipped of a solar collector with thin plates, 10:15982 
(R;FR;In French) 
Heating 
Conditional Reynolds stress in a strongly heated turbulent 
boundary layer with premixed combustion, 10:17390 (J;US) 
WARFARE 
Human Factors 
Lewis F. Richardson and the analysis of war, 10:16964 (J;US) 
Numerical Analysis 
Lewis F. Richardson and the analysis of war, 10:16964 (J;US) 
WASHINGTON 
Energy Extension Service 
Energy Extension Service pilot program: Evaluation report 
after two years. Volume II. State reports, 10:16500 (R;US) 
WASHINGTON DC 


Demography 
Report A: 1983 estimated social indicators for planning and 
evaluation, District of Columbia, 10:17752 (R;US) 
WASTE FORMS 
High-Level Waste Management Program, 10:15769 (RA;US) 
Corrosion Resistance 
Electrical conductivity measurements of leachates for the rapid 
assessment of waste from corrosion resistance, 10:15789 
G;US) 





Current generic issues related to near-field materials testing, 
10:16624 (R;US) 


Electrical conductivity measurements of leachates for the rapid 


assessment of waste from corrosion resistance, 10:15789 
G;US) 
Ti 


Current generic issues related to near-field materials testing, 
10:16624 (R;US) 
WASTE HEAT UTILIZATION 
Industrial utilization of heat exchangers for waste heat 
recovery in New York State. Final report, 10:16470 (R;US) 
WASTE PROCESSING 
See also ANAEROBIC DIGESTION 
RADIOACTIVE WASTE PROCESSING 


Bibliographies 
Energetic utilization of sludges and wastes, 10:16479 (R;FR;In 
rench) 


Energy Recovery 
Energetic utilization of sludges and wastes, 10:16479 (R;FR;In 
French) 
WASTE PROCESSING PLANTS 
See also RESOURCE RECOVERY FACILITIES 
Air Pollution Abatement 
ASME's role in developing standards for measurement of 
dioxin emissions, 10:16974 (RA;US) 
WASTE PRODUCT UTILIZATION 
See also WASTE HEAT UTILIZATION 


Bibliographies 
Energetic utilization of sludges and wastes, 10:16479 (R;FR;In 
French) 


Recovery 
Energetic utilization of sludges and wastes, 10:16479 (R;FR;In 
French) 
Waste Processing 
Energetic utilization of sludges and wastes, 10:16479 (R;FR;In 
French) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE TREATMENT 
See WASTE PROCESSING 
WASTE WATER 
Anaerobic Digestion 
Evaluation of the GRI (Gas Research Institute) Walt Disney 
World water hyacinth/sludge blend program for the 
presence of undesirable microorganisms. Final 
September 1983-April 1984, 10:15838 (R;US) 


Dyebath reuse saves money and reduces pollution, 10:16473 
(R;US) 
‘oxicity 


Toxicological evaluation of materials from the H-Cca! pilot 
plant, 10:15559 (R;US) 
Uses 
Conjunctive use of soil warming and municipal waste water 
irrigation to enhance woody biomass production, 10:15934 
G;NL) 
Waste Processing 
Recovery of fermentable sugars from process vegetable waste 
waters, 10:15870 (J;NL) 
Water Treatment 
[Acid-gas removal from oil shale retort gas streams]. Final 
technical report, September 30, 1982-September 30, 1984, 
10:15726 US) 
Design, construction, and of the pilot scale hot gas 
stripping unit. Final report, 10:15739 (RA;US) 
WASTEFORMS 
See WASTE FORMS 
WASTE-FUELED BOILERS 


SOLID WASTES 


Energetic utilization of sludges and wastes, 10:16479 (R;FR;In 
French) 


Energy Recovery 
— of sludges and wastes, 10:16479 (R;FR;In 


Fermentation 
Converting baker’s waste into alcohol. Revised final progress 
report, 10:15863 (R;US) 


Semiarid ecosystem development as a function of resource 
processing and allocation, 10:15740 (R;US) 


Converting baker’s waste into alcohol. Revised final progress 
report, 10:15863 (R;US) 
Waste Processing 
Energetic utilization of sludges and wastes, 10:16479 (R;FR:In 
French) 
Waste Product Utilization 
Converting baker’s waste into alcohol. Revised final progress 
report, 10:15863 (R;US) 
WATER 


See also FRESH WATER 
GROUND WATER 
SEAWATER 
WASTE WATER 


Effects 
Abscisic acid metabolism in relation to water stress and leaf 
age in Xanthium strumarium, 10:17108 (J;US) 
Chemical Composition 
Combined makeup and sidestream softening field for a 
proposed closed-cycle cooling-system design. Final report 
(Treated cooling water), 10:16054 (R;US) 
Corrosive Effects 
Corrosion of FeCrAl, FeCrAlY, and FeCrAlHf alloys in high 
temperature HzH2O-H2S environments, 10:16573 (J;US) 
Light Scattering 
Critical behavior near a vanishing miscibility gap, 10:16641 
(J;US) 


Critical behavior near a vanishing miscibility gap, 10:16641 
G;US) 
Phase 
of metal chloride complexes in aprotic systems, 
10:16700 (J;US) 
Phase Transformations 


Critical behavior near a vanishing miscibility gap, 10:16641 
G;US) 


Photosynthesis 
Process for photosynthetically splitting water, 10:15823 (P;US) 


Reduction and alkylation of cobalt(II) tetrakis(4- 
sulfonatophenyl)porphyrin in aqueous solutions. A kinetic 
hotometric study (Pulsed irradiation), 10:16755 
G;US) 


Study of intermediates from transition metal excited-state 
electron-transfer reactions. Progress report, April 1, 1984- 
March 31, 1985, 10:16739 (R;US) 

Solvent I 
of metal chloride complexes in aprotic systems, 
10:16700 (J;US) 
with three liquid phases in a staged liquid-liquid 
contactor, 10:16668 (J;US) 
Two-Phase Flow 

Development of generalized correlations for two-phase flow 
velocity measurements obtained from impedance probes in 
rod bundle, 10:16821 (D;US) 

Interfacial drag for two-phase flow through high permeability 
porous beds, 10:16818 (J;US) 

WATER BRAKES 
Design 

Water brake convertor: a simple device to convert mechanical 

energy into heat energy. Final report, 10:16467 (R;US) 
Testing 

Water brake convertor: a simple device to convert mechanical 

energy into heat energy. Final report, 10:16467 (R;US) 





WATER CHEMISTRY 
Measuring Methods 


WATER CHEMISTRY 


Measuring Methods 
Water chemistry ‘82. New analytical methods in water 
chemistry, 10:17057 (R;CS;In Czech) 


Water Chemistry ‘83. New analytical methods in water 
chemistry, 10:17049 (R;CS;In Czech) 

WATER CONTENT 

See MOISTURE 
WATER COOLANT 

See WATER 
WATER COOLED REACTORS 

See also BWR TYPE REACTORS 


Evaluation of the applicability of colloid studies to cobalt-60 
deposition in LWRs, 10:16157 (R;US) 
Reactor Safety 
Light-water-reactor safety fuel systems research programs. 
Quarterly progress report, January-March 1984 (Fuel and 
cladding problems), 10:16294 (R;US) 
WATER 
Mathematical Models 
Externally forced barotropic circulation model for the New 
York Bight, 10:17045 (J;GB) 
WATER GAS PROCESSES 
Catalysts 
Hydrogen production from coal: new characteristics for the 
water gas shift reaction, 10:15558 (R;AU) 
WATER HEATERS 
See also SOLAR WATER HEATERS 


High-efficiency hydronic heater draft configuration evaluation. 
Final report, May 1983-April 1984, 10:16472 (R;US) 
WATER MODERATOR 
See WATER 
WATER POLICY 
Research Programs 
Water Science and Technology Board annual report 1983, 
10:16344 (R;US) 
WATER POLLUTION 
Environmental Impacts 
Life Sciences Division annual report, 1983, 10:17082 (R;US) 
Research Programs 

Research in progress: FY 1985. Summaries of projects 
sponsored by the Office of Health and Environmental 
Research, 10:16981 (R;US) 

WATER POLLUTION CONTROL 
Use this term for items that involve the removal or management of 
pollutants after they are formed by a source. 
Pollution Control Equipment 
Standardizing boom test procedures, 10:17050 (R;US) 
WATER QUALITY 
Monitoring 
Quality of water and time-of-travel in Bakers Creek near 
Clinton, Mississippi, 10:16998 (R;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERFLOODING 
Simulation 

A new micellar phase-behavior model for simulating systems 
with up to three amphiphilic species, 10:15673 (J;US) 

CHEM2D: a two-dimensional, three-phase, nine-component 
chemical flood simulator. Volume III. CHEM2D appendices 
and phase behavior calculation program, 10:15666 (R;US) 

CHEM2D: a two-dimensional, three-phase, nine-component 
chemical flood simulator. Volume II. CHEM2D program 
user’s manual, 10:15665 (R;US) 

CHEM2D: a two-dimensional, three-phase, nine-component 
chemical flood simulator. Volume I. CHEM2D technical 
description and FORTRAN code, 10:15664 (R;US) 

Phase Studies 

A new micellar phase-behavior model for simulating systems 

with up to three amphiphilic species, 10:15673 (J;US) 
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WATERSHEDS 


Trout Creek riparian habitat restoration: Phase I, annual 
report, 1983, 10:17065 (RA;US) 
WATERWALL FURNACES 
See WATERWALL INCINERATORS 
WATERWALL INCINERATORS 
Design 
Mass-fired rotary combustor: an innovative combustion system, 
10:16486 (RA;US) 
Materials Recovery 
Mass-burn technologies - technical considerations, 10:16483 
(RA;US) 
Performance 
Operating a waterwall combustor: problems, approaches, and 
solutions (City of Hampton, VA), 10:16484 (RA;US) 
Pollution Abatement 
Mass-burn technologies - technical considerations, 10:16483 
(RA;US) 
WATTS BAR-1 REACTOR 
Spring City, Tennessee, USA 
Reactor Licensing 
Safety Evaluation Report related to the operation of Watts Bar 
Nuclear Plant, Units 1 and 2 (Docket Nos. 50-390 and 50- 
391). Supplement No. 3, 10:16239 (R;US) 
Reactor Safety 
Safety Evaluation Report related to the operation of Watts Bar 
Nuclear Plant, Units 1 and 2 (Docket Nos. 50-390 and 50- 
391). Supplement No. 3, 10:16239 (R;US) 
WATTS BAR-2 REACTOR 
Spring City, Tennessee, USA 
Reactor Licensing 
Safety Evaluation Report related to the operation of Watts Bar 
Nuclear Plant, Units 1 and 2 (Docket Nos. 50-390 and 50- 
391). Supplement No. 3, 10:16239 (R;US) 
Reactor Safety 
Safety Evaluation Report related to the operation of Watts Bar 
Nuclear Plant, Units 1 and 2 (Docket Nos. 50-390 and 50- 
391). Supplement No. 3, 10:16239 (R;US) 
WAVE POWER 
Technology Assessment 
Renewable energy resources, 10:16401 (RA;US) 
WAVEGUIDES 
ics 
Finite-difference electrodynamic analysis of a tapering coaxial 
waveguide incorporating a dielectric wedge-shaped lens for 
concentrating transverse electromagnetic (TEM) waves, 
10:17553 (R;US) 
WAY OF LIFE 
See LIFE STYLES 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAK BOSON 
See INTERMEDIATE BOSONS 
WEAK INTERACTIONS 
Parity 
Parity asymmetry from diquarks, 10:17449 (J;US) 
WEAPONS 
See also NUCLEAR WEAPONS 
Algorithms 
Tracking algorithm performance analysis program (TRAPP), 
10:16790 (R;US) 
WEATHER 
Experimental Data 
Tables of hourly, daily and monthly solar radiation and 
meteorological data for Davis, California - 1981, 10:15894 
(R;US) 
WEATHERIZATION 
Education 


National Center for Appropriate Technology. Final report, 
10:16431 (R;US) 
Environmental Impacts 
Indoor air quality seminar - implications for electric utility 
conservation programs: proceedings, 10:16985 (R;US) 





Federal Assistance Programs 
Weatherization Assistance Program. Executive summary 
report, 10:16432 (R;US) 
M 


onitoring 
Weatherization Assistance Program. Executive summary 
report, 10:16432 (R;US) 


Management 
Weatherization Assistance Program. Executive summary 
report, 10:16432 (R;US) 


See WIND TURBINES 


thesis 
Salinity effects on photosynthesis and growth in Alternanthera 
philoxeroides (Mart.) Griseb., 10:17188 (J;US) 
Plant Growth 
Salinity effects on photosynthesis and growth in Alternanthera 
philoxeroides (Mart.) Griseb., 10:17188 (J;US) 


WEIGHT 
Radiation Effects 
Disposition and effects of Kr in pregnant rats, 10:17155 
(J;GB) 
WEIGHTLESSNESS 
Response Modifying Factors 
Aerosol deposition along the respiratory tract at zero gravity: 
a theoretical study, 10:17173 (R;US) 
WEINBERG-SALAM GAUGE MODEL 
Experiments beyond the standard model, 10:17429 (R;US) 
WELDED JOINTS 
Reliability 
Achieving greater reliability in feedwater heater tube joints, 
10:16059 (RA;US) 
Ultrasonic Testing 
Influence of induction heating stress improvement treatment on 
ultrasonic reflectivity of IGSCC, 10:16099 (R;US) 
WELDS 
See WELDED JOINTS 
WELL DRILLING 
Computerized Simulation 
GEODYN: A geological formation/drillstring dynamics 
computer program, 10:15674 (J;US) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VIRGINIA 
Residential Buildings 
Weatherization Assistance Program. Executive summary 
report, 10:16432 (R;US) 
WESTERN EUROPE 


See also BELGIUM 
FEDERAL REPUBLIC OF GERMANY 
FRANCE 
LUXEMBOURG 
NETHERLANDS 
PORTUGAL 


SWITZERLAND 
UNITED KINGDOM 


Consumption 
Criteria for gas project feasibility supply and demand in 
Europe, 10:15704 (RA;NO) 
Energy Policy 
Energy in Western Europe, 10:16374 (J;GB) 
Energy Supplies 
Energy in Western Europe, 10:16374 (J;GB) 
Natural Gas 
Criteria for gas project feasibility supply and demand in 
Europe, 10:15704 (RA;NO) 
Natural Gas Deposits 
Natural Gas, 10:15698 (R;NO) 
Reserves and future prospects for natural gas in Western 
Europe, 10:15699 (RA;NO) 
Petroleum 
Performance of oil industry cross-country pipelines in western 
Europe: statistical summary of reported spillages-1983, 
10:15693 (R;NL) 


Biomass 

Agroforestry in Minnesota: a status report, 10:15938 (BA;US) 
Peat 

Agroforestry in Minnesota: a status report, 10:15938 (BA;US) 


International symposium on peat utilization, 10:15533 (B;US) 
WHEAT 
Plant Growth 
Metabolic studies of gamma-irradiated wheat growing without 
cell division, 10:17162 (J;US) 
WHEY 
Fermentation 
Ethanol from whey: continuous fermentation with a catabolite 
repression-resistant Saccharomyces cerevisiae mutant, 
10:15869 (J;US) 
WIGGLER MAGNETS 
Magnetic structure for a microundulator, 10:16805 (J;US) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND GENERATORS 


See ELECTRIC GENERATORS 
WIND TURBINES 


WIND POWER 
Research Programs 
Wind Energy Technology Program summary , 10:16023 
(R;US) 
Technology Assessment 
Renewable energy resources, 10:16401 (RA;US) 
WIND POWER PLANTS 
Performance Testing 
Relevance of averaging period to wind power measurements 
and efficiency of WECS, 10:16040 (R;DE) 
WIND TURBINES 
See also VERTICAL AXIS TURBINES 


A model with four degrees of freedom for the aero-elastic 
stability of a wind turbine blade, 10:16042 (R;NL;In Dutch) 
Calculation Methods 
Design method calculation of performance and hinge-offset of 
flexible turbine blades, 10:16041 (R;NL;In Dutch) 
Control 
Control and safety experiments of wind turbines by excitation 
of the generator and executed in the test field, 10:16034 
(R;NL;In Dutch) 
Control Systems 
Experimental system identification on the 25 meter horizontal- 
axis wind turbine, 10:16032 (R;NL;In Dutch) 
Data 
Correlation measurements at the 25 m horizontal axis wind 
turbine (25 m HAWT) at Petten, 10:16045 (R;NL;In Dutch) 
Data Acquisition Systems 
Measuring system and data evaluation methodology of the 
experimental field of Pellworm wind power plant, 10:16039 
(R;DE;In German) 
Demonstration Plants 
Measuring system and data evaluation methodology of the 
experimental field of Pellworm wind power plant, 10:16039 
(R;DE;In German) 


Design of an advanced wood composite rotor and 
development of wood composite blade technology, 10:16024 
(R;US) 

Dynamic Loads 

Rotor loads on a horizontal axis wind turbine at stochastic 

wind velocities, 10:16026 (R;NL) 
Excitation Systems 

Control and safety experiments of wind turbines by excitation 
of the generator and executed in the test field, 10:16034 
(R;NL;In Dutch) 

Fatigue 

Life assessment and damage tolerance of wind turbines, 

10:16044 (R;NL) 
Feasibility Studies 

Limited feasibility study multi-wind turbines (MWT), 10:16038 

(R;NL;In Dutch) 
Flow Rate 

Design method calculation of performance and hinge-offset of 

flexible turbine blades, 10:16041 (R;NL;In Dutch) 
Induction Generators 

The asynchronous generator with enlarged slip used for grid 

coupled wind turbines, 10:16031 (R;NL) 





Wear and environmental effects on the Kahuku MOD-0A 
wind turbine, 10:16036 (R;US) 


Electrical transmission between a wind turbine and a water 
pump for application in developing countries, 10:16033 
(R;NL;In Dutch) 

Mechanical Vibrations 
Vibration measurements at a HE-1000 wind turbine at 
Pieterburen, 10:16025 (R;NL;In Dutch) 


Operation af 
A horizontal axis wind turbine after 8,000 hours of operation, 
10:16029 (R;NL) 
Performance Testing 
Solano County MOD-2 wind turbine field experience, 10:16037 
(R;US) 
Rectifiers 
The possibilities of the use of a twelve pulse rectifier by a wind 
turbine driven synchronous generator, 10:16035 (R;NL;In 
Dutch) 


Safety 
Control and safety experiments of wind turbines by excitation 
of the generator and executed in the test field, 10:16034 
(R;NL;In Dutch) 
Requirements for wind turbine safety systems, 10:16022 (R;NL) 
Service Life 


Life assessment and damage tolerance of wind turbines, 
10:16044 (R;NL) 
Testing 
Assessment and testing of wind turbines and their applications 
in the Netherlands, 10:16028 (R;NL) 
Turbine Blades 
Design of an advanced wood composite rotor and 
development of wood composite blade technology, 10:16024 
(R;US) 
The spectra of wind speed fluctuations met by a rotating blade, 
and resulting load fluctuations, 10:16027 (R;NL) 
Uses 
Assessment and testing of wind turbines and their applications 
in the Netherlands, 10:16028 (R;NL) 
Wear 
Wear and environmental effects on the Kahuku MOD-0A 
wind turbine, 10:16036 (R;US) 
WINDING MACHINES 
Not to be used for HOISTS. 
Apparatus producing constant cable tension for intermittent 
demand, 10:16795 (P;US) 
Instruments 


Measuring 
System for maintaining the it of mandrels in filament 
winding operations, 10:16076 Nou 


System for maintaining the it of mandrels in filament 
winding operations, pogo grmeer 
Performance 


System for maintaining the it of mandrels in filament 
winding operations, 10:16076 CUS) 


System for maintaining the t of mandrels in filament 
winding operations, 10:16076 er 


Energy Extension Service pilot program: Evaluation report 
after two years. Volume II. State reports, 10:16500 (R;US) 
WOLFRAM 
See TUNGSTEN 
wooD 
Anaerobic 


Digestion 
Current Awareness Bulletin, Number 3, 1979, 10:15836 (R;IE) 
Coalification 
Dynamic loss properties of wood, 10:15587 (J;US) 
Combustion 


ive assessment of forest biomass conversion to energy 
forms, 10:15873 (RA;US) 
Wood fuel- its impact on Oregon's air quality, 10:15876 
(RA;US) 
Combustion Kinetics 
Basic research in biomass combustion, 10:15885 (RA;US) 


Combustion Products 
Residential wood and coal combustion. Task 1. Summary of 
current and state and/or local regulatory activities. 
Final report, 10:16969 (R;US) 
Dielectric Properties 
Dynamic loss properties of wood, 10:15587 (J;US) 
Energy Consumption 
Florida Energy Data: 1970-1983, 10:16382 (R;US) 
Environmental Impacts 
Wood fuel- its impact on Oregon's air quality, 10:15876 
(RA;US) 
Fermentation 
ive assessment of forest biomass conversion to energy 
forms, 10:15873 (RA;US) 


Gasification 
20” fire tube gasification system, 10:15842 (RA;US) 
Catalysts for biomass gasification, 10:15854 (R;US) 
of carbon gasification reactions. Annual report, July 
1983-June 1984, 10:15565 (R;US) 
ive assessment of forest biomass conversion to energy 
forms, 10:15873 (RA;US) 
Development of biomass gasification to produce substitute 
fuels, 10:15840 (RA;US) 
Low and medium Btu wood gasification, 10:15830 (RA;US) 


Flash pyrolysis of biomass with reactive and non-reactive 
gases, 10:15849 (RA;US) 
Hydrolysis 
Comparative assessment of forest biomass conversion to energy 
forms, 10:15873 (RA;US) 
Flash pyrolysis of biomass with reactive and non-reactive 
gases, 10:15849 (RA;US) 
Liquefaction 
Comparative assessment of forest biomass conversion to energy 
forms, 10:15873 (RA;US) 
Development of extruder-reactor biomass liquefaction system, 
10:15852 (RA;US) 


Physical Properties 
Dynamic loss properties of wood, 10:15587 (J;US) 
Pyrolysis 


Ablative, entrained-flow fast pyrolysis of biomass, 10:15850 
(RA;US) 

Basic research in biomass combustion, 10:15885 (RA;US) 

Comparative assessment of forest biomass conversion to energy 
forms, 10:15873 (RA;US) 

Entrained flow pyrolysis of biomass, 10:15848 (RA;US) 

Flash pyrolysis of biomass with reactive and non-reactive 
gases, 10:15849 (RA;US) 

WOOD ALCOHOL 


WOOD FUELS 
Use of this term is limited to polcy, feasibility, and socio-economic 
studies, For wood properties use WOOD. 
Production 
Constraints and costs of forest residue recovery equipment and 
systems, 10:15878 (RA;US) 
Department of Natural Resources role in equipment 
development and forest residue utilization, 10:15880 (RA;US) 
Equipment development: harvesting wood fiber with shop built 
equipment, 10:15879 (RA;US) 
WOOD PRODUCTS INDUSTRY 
See also PAPER INDUSTRY 


Cogeneration 
Farming the forest for energy, 10:15874 (RA;US) 
Research 


Federal research benefitting the pulp and paper 
industry, 10:17753 (R;US) 
Waste Product Utilization 
Farming the forest for energy, 10:15874 (RA;US) 
WOOD WASTES 


Briquetting 
Clean energy from coal, forest pulp, and sewage sludge, 
10:15883 (RA;US) 
Gasification 
Conversion of forest residues to a methane-rich gas.in a high 
throughput gasifier, 10:15839 (RA;US) 





Utilization of logging residues: pain or panacea, 10:15904 

(RA;US) 
Power Generation 

Site-specific assessment of wood residue utilization 

opportunities: the Libby, Montana area, 10:15872 (RA;US) 
Resource Assessment 

Site-specific assessment of wood residue utilization 

opportunities: the Libby, Montana area, 10:15872 (RA;US) 
WOOD-FUEL POWER PLANTS 
Design 

Development of wood as an alternative fuel for gas turbine 

systems, 10:15884 (RA;US) 
Economic Analysis 

Technical and economic assessment of emerging biomass 

thermochemical conversion technologies, 10:15853 (RA;US) 
Research Programs 

Installation of a 3-MW wood fired gas turbine at Red Boiling 

Springs, Tennessee, 10:15875 (RA;US) 
Site Selection 

Installation of a 3-MW wood fired gas turbine at Red Boiling 

Springs, Tennessee, 10:15875 (RA;US) 
Technology Assessment 
Technical and economic assessment of emerging biomass 
thermochemical conversion technologies, 10:15853 (RA;US) 

WORKERS 

See PERSONNEL 
WORKING (MATERIALS) 

See MATERIALS WORKING 
WORMS (SEGMENTED) 

See ANNELIDS 
WWER TYPE REACTORS 

Reactor Safety 

Thermal physics 82. Thermal aspects of WWER nuclear 
reactors safety. Vol. 3. Collection of papers from CMEA 
seminar, 10:16235 (R;XM;In Russian) 

Thermal physics 82. Thermal aspects of WWER nuclear 
reactors safety. Vol. 1. Collection of papers from CMEA 
seminar, 10:16233 (R;SU;In Russian) 

Thermal physics 82. Thermal aspects of WWER nuclear 
reactors safety. Vol. 2. Collection of papers from CMEA 
seminar, 10:16234 (R;SU;In Russian) 

WYOMING 
Energy Extension Service 

Energy Extension Service pilot program: Evaluation 

after two years. Volume II. State reports, 10:16500 (R;US) 


X 


Software for reflectivity calculations of x-ray mirrors. Revision 
1, 10:17705 (R;US) 
Stopping Power 
Coefficients for converting X-ray exposure to photon fluence 
and energy fluence. A determination of conversion 
coliniatn.. 10:17118 (RA;SE) 
XENOBIOTICS 
Mutagen Screening 
Induction of micronuclei as a measure of genotoxicity: a report 
of the US Environmental Protection Agency gene-tox 
program, 10:17221 (J;NL) 
Sex-linked recessive lethal test for mutagenesis in Drosophila 
melanogaster, 10:17222 (J;NL) 
XENON 129 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Actinide production from xenon bombardments of curium-248, 
10:17521 (R;US) 
Xenon 132 Reactions 
Actinide production from xenon bombardments of curium-248, 
10:17521 (R;US) 


XENON 132 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Actinide production from xenon bombardments of curium-248, 
10:17521 (R;US) 


XENON 136 
Excited States 
g-Factor measurements on excited states in the N=82 isotones, 
10:17505 (R;US) 
Ratio 
g factor of 4,* states in the N = 82 isotones *Xe and ™*Ba, 
10:17511 (J;US) 
XENON IONS 
Isoelectronic Atoms 
quadrupole, and magnetic-dipole 
and shielding factors for closed-shell ions of 
the He, Ne, Ar, Ni (Cu+), Kr, Pb, and Xe isoelectronic 
sequences, 10:17380 (J;US) 


enn ne renie tet 

factors for closed-shell ions of 
the Fa Ne, An Cot) Ke Pb, and Xe isoelectronic 
sequences, 10:17380 (J;US) 


quadrupole, and magnetic-dipole 
and shielding factors for closed-shell ions of 
the He, Ne, Ar, Ni (Cu+), Kr, Pb, and Xe isoelectronic 
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Dep.) 
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NTIS, PC A02/MF AO1 (GPO Dep.) 
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Availability 
Source 


NTIS, PC A03/MF A0O1 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) 
NTIS, PC A08/MF A01 (GPO Dep.) 


NTIS, PC A02/MF A0Ol 

NTIS, PC A02 

NTIS, PC A02/MF A01 - GPO 
NTIS, PC A02/MF A0i - GPO 
See NUREG/CR-2331-Vol.4-No.2 
See NUREG/CR-3026 

See NUREG/CR-3865 

See NUREG/CR-3943 


NTIS (US Sales Only), PC A02; 3 

NTIS (US Sales Only), PC A03/MF AOI; 1 
See PB-85-115293/XAB 

See PB-85-115293/XAB 

See PB-85-110716/XAB 


Concawe, The Hague (Netherlands) 
Concawe, The Hague (Netherlands) 
Concawe, The Hague (Netherlands) 
See PB-85-117182/XAB 

Concawe, The Hague (Netherlands) 
Concawe, The Hague (Nethelands) 


Zro2-Cermets, Reutte, Austria, 21-25 Jul 1971) 
See N-84-33594 
(17. international conference of mining safety re- 
search, Varna, Bulgaria, 3-7 Oct 1977) 
See HSE-Trans-7264 
(Canadian Economic Association meeting, Halifax, 
Canada, 25-27 May 1981) 
NTIS (US Sales Only), PC A04/MF AO}; 1 
(Society for Industrial and Applied Mathematics fall 
meeting, Cincinnati, OH, USA, 27 Oct 1981) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
(European Commission and IEA joint workshop on 
solar simulators, Ispra, Italy, 9-11 Feb — 
NTIS (US Sales Only), PC A10/MF A01; 
(Spring meeting of the ret aired Society, 
Montreal, Canada, 9-14 May 1982) 
J. Electrochem. Soc., 131: 2062-2069(Sep 1984) 
(16. seminar on trace elements determination and sig- 
nificance, Prague, Czechoslovakia, 6 May 1982) 
See INIS-mf-9416 
(Thermal aspects of WWER nuclear reactors safety 
= Karlovy Vary, Czechoslovakia, 4-6 May 
1982) 
See INIS-mf-9439 
See INIS-mf-9440 
See INIS-mf-9441 
(Offshore Northern Seas conference and exhibition, 
Stavanger, Norway, 24-27 Aug 1982) 
NTIS (US Sales Only), PC A12/MF AOI; 1 
NTIS (US Sales Only), PC A07/MF AOI; 1 
(S. Life Sciences symposium on synthetic fossil fuel 
ies, Gatlinburg, TN, USA, 24-27 Oct 1982) 

See DOE/EV/10298-5(4) 
(Seminar on the utilization of induced mutations for 
crop improvement for countries in Latin America, 
Lima, Peru, 17-23 Oct 1982) 
See IAEA-TECDOC-305 
(Water chemistry ‘82 - 19. seminar on new analytical 
methods in water chemistry, Bratislava, Czechoslova- 
kia, 10-11 Nov 1982) 
See INIS-mf-9417 
(Workshop on positron-electron pairs in astrophysics, 
Greenbelt, MD, USA, 6-8 Jan 1983) 
AIP Conf. Proc., No. 101, 273-280(1983) 
AIP Conf. Proc., No. 101, 377-381(1983) 
(American Nuclear Society topical conference on 
computational methods, Salt Lake City, UT, USA, 
28-31 Mar 1983) 
NTIS, PC A02/MF A01 (GPO Dep.) 

ing on medical physics, Ribeirao Preto, Brazil, 
4-5 Mar 1983) 
See INIS-BR-199 


DE85007560 
DE85007562 
DE85007237 
DE85005836 
T185004705 
T185006799 
T185006605 
185006963 
TI85006749 
T185006750 
T185007526 
185006746 
DE85900907 


DE85750697 


DE85900898 


DE85900698 


DE85006830 


DE85900057 


DE85780498 


DE85780662 
DE85780669 
DE85780483 


DE85750359 


DE85750362 


DE85007359 


DE85780544 


DE85780574 


DE85005035 


DE85780473 


ERA-10/9 / 260R 


Abstract 
Number 


10:15811 
10:15632 
10:17751 
10:16423 
10:16175 
10:15760 
10:16176 
10:16524 
10:16282 
10:16149 
10:15765 
10:16293 
10:16124 
10:16424 
10:15691 
10:15691 
10:15701 
10:15688 
10:15689 
10:16979 
10:15693 
10:15694 


10:16980 
10:15680 


10:16595 


10:15615 


10:15681 


10:17536 


10:15993 


10:16419 


10:16658 


10:16233 
10:16234 
10:16235 


10:15660 
10:15698 


10:15743 


10:17148 


10:17057 


10:17311 


10:17312 


10:16177 


10:17111 





261R / ERA-10/9 


Report 
Number 


CONF-8303184- 


CONF-8309307- 


Exc. 
CONF-8310170- 


CONF-8310241- 


CONF-8311212- 


Availability 
Source 


(Meeting of the Deutsche Bunsen-Gasellschaft fuer 
Physikalische Chemithermodynamics of alloys, Stutt- 
gart, F.R. Germany, 14 Mar 1983) 

Ber. Bunsenges. Phys. Chem., 87: 815-817(1983) 
(American Physical Society spring meeting, Balit- 
more, MD, USA, 18-21 Apr 1983) 

AIP Conf. Proc., No. 104, 205-215(1983) 

(3. colloquium Imeasurement techniques for thermal 
power facilities, Dresden, German D.R., 13-14 Apr 
1983) 

See INIS-mf-9471 

(ANS annual meeting, Detroit, MI, USA, 12-17 Jun 
1983) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF A0O1 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(American Solar Energy Society meeting, Minneapo- 
lis, MN, USA, 1-3 Jun 1983) 

See DOE/ER/12039-4 

(21. ASME/AIChE national heat transfer confer- 
ence, Seattle, WA, USA, 24-28 Jul 1983) 

NTIS, PC A03/MF A0O1 (GPO Dep.) 

(9. AIRAPT international high pressure conference, 
Albany, NY, USA, 25-29 Jul 1983) 

See DOE/ER/45000-1-Vol.22-Pt.2 

(Workshop on high energy transients in astrophysics, 
Santa Cruz, CA, USA, 11-22 Jul 1983) 

See N-84-34347 

(3. annual summer school on high energy accelera- 
tors, Upton, NY, USA, 6-16 Jul 1983) 

See BNL-35788 

(Joint power generation conference, Indianapolis, IN, 
USA, 25-29 Sep 1983) 

NTIS, PC A03/MF A0O1; 1 (GPO Dep.) 

(3. topical meeting on fusion reactor materials, Albu- 
querque, NM, USA, 19-23 Sep 1983) 

. Nucl. Mater., 123: No. 1-3, 1071-1077(May 1984) 
Nucl. Mater., 123: No. 1-3, 1470-1474(May 1984) 
Nucl. Mater., 123: No. 1-3, 1481-1485(May 1984) 
Nucl. Mater., 123: No. 1-3, 1499-1510(May 1984) 
Nucl. Mater., 123: No. 1-3, 1511-1517(May 1984) 
Nucl. Mater., 123: No. 1-3, 1518-1522(May 1984) 
Nucl. Mater., 123: No. 1-3, 1523-1530(May 1984) 
Nucl. Mater., 123: No. 1-3, 1531-1535(May 1984) 
Nucl. Mater., 123: No. 1-3, 1536-1540(May 1984) 
Nucl. Mater., 123: No. 1-3, 1547-1552(May 1984) 
Nucl. Mater., 123: No. 1-3, 1553-1557(May 1984) 
Nucl. Mater., 123: No. 1-3, 1579-1584(May 1984) 
Nucl. Mater., 123: No. 1-3, 1585-1586(May 1984) 
Nucl. Mater., 123: 1-3, 1587-1591(May 1984) 
Nucl. Mater., 123: No. 1-3, 1592-1597(May 1984) 
Nucl. Mater., 123: No. 1-3, 1598-1602(May 1984) 
Nucl. Mater., 123: 1-3, 1607-1608(May 1984) 
Nucl. Mater., 123: 1-3, 1615-1616(May 1984) 
Nucl. Mater., 123: No. 1-3, 913-920(May 1984) 

. Nucl. Mater., 123: No. 1-3, 935-940(May 1984) 

(12. international conference on solid state nuclear 
track detectors, Acapulco, Mexico, 4-10 Sep 1983) 
Nucl. Tracks, 8: No. 1-4, 313-315(1984) 

Nucl. Tracks, 8: No. 1-4, 297-305(1984) 

Nucl. Tracks, 8: No. 1-4, 365-369(1984) 

Nucl. Tracks, 8: No. 1-4, 289-292(1983) 

(Workshop on the physics of the quark-gluon plasma, 
Wuhan, China, 1 Sep 1983) 

See FNAL/C-84/101-T 

(International symposium on peat utilization, Bemidji, 
MN, USA, 10-13 Oct 1983) 

Bemidji State Univ., Center for Environmental 
Studies, Bemidji, MN 56601, $40.00 

(EPRI workshop on forecasting industrial structural 
change in the USA, Palo Alto, CA, USA, 25-26 Oct 
1983) 

See EPRI-EA-3816 

(DOE/EPRI beta battery workshop, Washington, 
DC, USA, 18-20 Oct 1983) 

See EPRI-EM-3631-SR 

(Water chemistry ‘83 - 20. seminar on new analytical 
methods in water chemistry, Bratislava, Czechoslova- 
kia, 9-10 Nov 1983) 

See INIS-mf-9419 
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1 
CONF-840171- 


2-Draft 
CONF-840266- 


8 
CONF-8403172- 


CONF-8403173- 


Availability 
Source 


(Nitrogen-15 workshop of the study group on stable 
isotopes, Leipzig, German D.R., 6-7 Dec 1983) 

See Zfl-Mitt-88 

(Conference on Inon thermal and very high tempera- 
ture phenomena in X-ray astronomy, Rome, Italy, 1 
Dec 1983) 

See N-84-35234 

(Conference on composites and advanced ceramic 
materials, Cocoa Beach, FL, USA, 16-18 Jan 1984) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 

(Heat pumps: an update on research and applications 
seminar, New Orleans, LA, USA, 23-24 Feb 1984) 
See EPRI-EM-3797 

(9. US TRIGA owner-user conference, Anaheim, 
CA, USA, 12 Mar 1984) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

(international symposium on nuclear spectroscopy 
and nuclear interactions, Osaka, Japan, 21-24 Mar 
1984) 

See DOE/ER/40159-72 

(indoor air quality seminar - implications for electric 
utility conservation programs, Atlanta, GA, USA, 6- 
7 Mar 1984) 

See EPRI-EA/EM-3824 

(Workshop on the effect of computers on the genera- 
tion and use of technical data, Gaithersburg, MD, 
USA, 19-20 Mar 1984) 

See NBSIR-84-2907 

(Fusion Power Associates annual meeting and sym- 
posium on fusion power development - the next 
decade, Livermore, CA, USA, 2-3 Apr 1984) 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 
(Metrological studies meeting on wind power plants, 
Juelich, F.R. Germany, 4-5 Apr 1984) 

See GKSS-84/E/12 

(6. symposium on biotechnology for fuels and chemi- 
cals, Gatlinburg, TN, USA, 1 May 1984) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(international symposium on in-beam nuclear spec- 
troscopy, Debrecen, Hungary, 14-18 May 1984) 

See DOE/ER/40159-74 

(6. annual symposium on safeguards and nuclear ma- 
terial management, Venice, Italy, 14-18 May 1984) 
See RFP-3615 

(4. annual contractors’ meeting on contaminants in 
hot coal-derived gas streams, Morgantown, WV, 
USA, 15-17 May 1984) 

Inst. of Gas Technology, 3424 South State Street, 
Chicago, IL 60616 

(Electric Power Research Institute indoor air quality 
workshop, Denver, CO, USA, 1 May 1984, 1 May 
1984) 

See EPRI-EA/EM-3824 

(international conference on theoretical 

to heavy ion reaction mechanisms, Paris, France, 14- 
18 May 1984) 

Nucl. Phys. A, 428: 137-144(22 Oct 1984) 

Nucl. Phys. A, 428: 161-176(22 Oct 1984) 

Nucl. Phys. A, 428: 199-222(22 Oct 1984) 

Nucl. Phys. A, 428: 255-270(22 Oct 1984) 

(Cold Spring Harbor symposium on quantitative biol- 
ogy in collaboration with NIH, Cold Spring Harbor, 
NY, USA, 30 May-5 Jun 1984) 

NTIS, PC A06/MF AO}; 1 (GPO Dep.) 

(Wingspread conference, Madison, WI, USA, 29 
May-1 Jun 1984) 

See LBL-18696 

(Meeting on atmospheric collectors associated to heat 
pumps, Toulouse, France, 10 May 1984) 

See CEA-CONF-7302 

(ASME pressure vessel and piping conference, San 
Antonio, TX, USA, 17-21 Jun 1984) 

= Mech. Eng., [Pap.], 84-PVP-121: 9(Jun 
1984 

(9. international CODATA conference, Jerusalem, 
Israel, 24-28 Jun 1984) 

See UCRL-90942-Rev.1 

(19. AIAA thermophysics conference, Snowmass, 
CO, USA, 24-28 Jun 1984) 

American Inst. of Aeronautics and Astronautics, 1633 
Broadway, New York, NY 10019 

(Workshop on solitons in nuclear and elementary par- 
ticle physics, Lewes, DE, USA, 2-16 Jun 1984) 
NTIS, PC A02/MF A01 (GPO Dep.) 
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10:17528 
10:17529 


10:17079 


10:17403 


10:16424 


10:15995 


10:17423 





Availability 
Source 


(Design and utilization of the ucting super 
collider summer study, Snowmass, CO, USA, 23 Jun- 
13 Jul 1984) 
See SLAC-PUB-3507 .99: DE85006314 10:17430 
See LBL-18742 .99: 1DE85007074 10:17428 
See ANL-HEP-CP-84-94 99: DE85S006913 10:17420 
See FNAL/C-85/14 .99: DE85007516 10:16877 
(3. international conference on solar energy and exhi- 
bition, Istanbul, Turkey, 25-27 Jun 1984) 
See GKSS-84/E/36 DE85750758 10:15917 
See GKSS-84/E/35 DE85750759 10:16040 
(25. annual meeting of the Institute of Nuclear Mate- 
rials Management, Columbus, OH, USA, 15-18 Jul 
1984) 
See PNL-SA-12006 99: 10:15812 
(2. international symposium on applications of laser 
anemometry to fluid mechanics, Lisbon, Portugal, 2-4 
Jul 1984) 
See LBL-18150 
(1. international conference on the development of 
shallow oil and gas resources, Norman, OK, USA, 25 
Jul-3 Aug 1984) 
1 Inst. of Gas Technology, 3424 South State St., 
Chicago, IL 60616 
CONF-840767- (Microbeam Analysis Society analytical electron mi- 
croscopy meeting, Bethlehem, PA, USA, 16-20 Jul 
1984) 
17-Draft NTIS, PC A02/MF A01 (GPO Dep.) .99: DE85S007549 10:17329 
CONF-840776- ((NTOR TFTR/JET workshop on plasma transport 
in tokamaks, Princeton, NJ, USA, 9-10 Jul 1984) 
Summs. See PPPL-2182 99: DE8S007141 10:17695 
CONF-8407111- (5. international symposium of radiopharmaceutical 
chemistry, Tokyo, Japan, 9-13 Jul 1984) 
1 See LBL-18388 .99: DE85S007227 10:17112 
CONF-840804- (Intersociety energy conversion engineering confer- 
ence, San Francisco, CA, USA, 19-24 Aug 1984) 
54 Inst. of Gas Technology, 3424 South State St., 185005072 10:16413 
Chicago, IL 60616 
CONF-840805- (188. meeting of the American Chemical Society, 
Philadelphia, PA, USA, 26-31 Aug 1984) 
26 Inst. of Gas Technology, 3424 South State Street, 10:15616 
Chicago, IL 60616 
(Doing better: setting an agenda for the second 
decade, Santa Cruz, CA, USA, 14-22 Aug 1984) 
See LBL-17903 99: 10:16439 
(27. international geological congress, Moscow, 
USSR, 4-14 Aug 1984) 
See UCRL-89690 .99: - 10:17241 
(2. IMACS symposium on energy modeling and sim- , 
ulation, Upton, NY, USA, 26-29 Aug 1984) 
See BNL-35605 99: 10:15679 
(International conference on superlattices, micros- 
tructures and microdevices, Champaign-Urbana, IL, 
USA, 13-16 Aug 1984) 
4 NTIS, PC A02/MF A01 (GPO Dep.) 99: 10:16525 
CONF-8408141- (4. international conference on physics in collision, 
Santa Cruz, CA, USA, 22-24 Aug 1984) 
2 See SLAC-PUB-3469 .99: 10:17405 
CONF-8408142- (27. Scottish Universities summer school in physics, 
St. Andrews, UK, 12 Aug-1 Sep 1984) 
1 See SLAC-PUB-3449 99: 10:17429 
CONF-8408144- (NATO Advanced Study Institute on physics of 
plasma-wall interactions in controlled fusion, Quebec, 
Canada, 6-10 Aug 1984) 
1 See UCRL-91287 .99: 10:17606 
CONF-840903- (International gas research conference, Washington, 
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NTIS, PC A08/MF A01; 1 (GPO Dep.) 


NTIS, PC A10/MF A01; 1 (GPO Dep.) 
NTIS, PC A05/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A07/MF AO1 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A19/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC A08/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 


NTIS, PC A04/MF AO1 (GPO Dep.) 


NTIS, PC Al1l/MF A01 (GPO Dep.) 
NTIS, PC A99/MF AO01; 1 (GPO Dep.) 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A07/MF AOI; 1 (GPO Dep.) 

NTIS, PC A14/MF AOI; 1 (GPO Dep.) 

NTIS, PC A09/MF AOI (GPO Dep.) 

NTIS, PC A0S/MF A01; 1 - GPO (GPO Dep.) 


DE85007108 
DE85007067 
DE85007344 
DE85007599 
DE85007522 
DE85004667 


DE85007157 


T185900424 

DE85005823 
DE85005821 
DE85005820 
DE85005824 
DE85005830 
DE85005831 
DE85005833 


DE85006592 
DE85006593 


DE85000120 
DE85007362 
DE85007363 
DE85000113 
DE85006622 
DE85007643 
DE85007349 
DE84015568 
DE85006720 
DE85006949 
DE85007905 
DE85007404 
DE85004879 
DE85006851 
DE85005887 
DE85005977 


DE85006754 
DE85006781 


DE85006656 


DE85007294 
DE85007293 


DE85006049 
DE85005849 


DE85007401 
DE85006917 
DE85007340 
DE85007235 
DE85007271 


10:15784 
10:17147 
10:17681 
10:17580 
10:17766 
10:16097 
10:16358 
10:15562 
10:16450 
10:16959 
10:15860 
10:15861 
10:15862 
10:15863 
10:15881 
10:15864 
10:15865 


10:16778 
10:16779 


10:15664 
10:15665 
10:15666 
10:15633 
10:16384 
10:15893 
10:16023 
10:16780 
10:16425 
10:16515 
10:16431 
10:16432 
10:15905 
10:16496 
10:16497 
10:15977 


10:16465 
10:16466 


10:16512 


10:16499 
10:16500 


10:15978 
10:15897 


10:15715 
10:15833 
10:17682 
10:17683 
10:15532 
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Report Availability Abstract 

Number Source Category Number 
0130(84/ 12) NTIS, PC A06/MF A01; 1 - GPO (GPO Dep.) DE85007421 10:15707 
0206(83) / 1 NTIS, PC All/MF A01; 1 - GPO (GPO Dep.) DE8S007529 10:15682 
0206(83) / 2 NTIS, PC A05/MF A01; 1 - GPO (GPO Dep.) DE85007419 10:15683 
0226(84/ 11) NTIS, PC A03/MF AO1 - GPO (GPO Dep.) DE85007268 10:16385 
0437(83) NTIS, PC A99/MF A0O1; 1 - GPO (GPO Dep.) DE8S007648 10:16386 
0466 NTIS, PC A03/MF A01; 1 - GPO (GPO Dep.) DE85007652 10:15684 

DOE/ER- 


0046/ 19 NTIS, PC A09/MF A01; 1 (GPO Dep.) DE85007512 10:17684 

0185/ 2 NTIS, PC All/MF A01 (GPO Dep.) DE85002793 10:16981 

0216 NTIS, PC A03/MF A01 (GPO Dep.) DE85007500 10:16875 

0218 NTIS, PC A07/MF A01; 1 (GPO Dep.) DE85006865 10:17757 
DOE/ER/01198- 


T7 
DOE/ER/03572- 


Ti 
DOE/ER/03992- 
$72 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85007018 10:17424 
573 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85007017 10:17401 
574 NTIS, PC A03/MF A01; 1 (GPO Dep.) DE85007012 10:17314 
575 NTIS, PC A02/MF A01 (GPO Dep.) DE85007011 10:17450 


NTIS, PC A04/MF A01 (GPO Dep.) DE85006813 10:16591 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE85006794 10:16801 


NTIS, PC A02/MF A01 (GPO Dep.) DE85007486 10:17333 
NTIS, PC A06/MF A01; 1 (GPO Dep.) DE85006894 10:17481 
NTIS, PC A03; 3 DE85007291 10:16592 
NTIS, PC A02/MF A01 (GPO Dep.) DE85006845 10:15906 
NTIS, PC A02/MF A01 (GPO Dep.) DE85006596 10:16531 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE85007104 10:16876 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85007174 10:17334 
NTIS, PC A03/MF A01 (GPO Dep.) DE85005975 10:17335 


NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85005904 10:17080 
NTIS, PC A02/MF A01 (GPO Dep.) DE85007737 10:16739 
NTIS, PC A07/MF A01; 1 (GPO Dep.) DE85006776 10:16532 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85007023 10:16740 
NTIS, PC A02/MF AOI (GPO Dep.) DE85007289 10:17336 
NTIS, PC A02/MF A01 (GPO Dep.) DE85006916 10:16533 
NTIS, PC A02/MF A01 (GPO Dep.) DE85007295 10:16710 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85006816 10:16711 
NTIS, PC A02/MF A01 (GPO Dep.) DE85007335 10:17337 
NTIS, PC A02/MF A01 (GPO Dep.) DE85007034 10:16414 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85007206 10:17163 
NTIS, PC A02/MF A01 (GPO Dep.) DE85007336 10:16656 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85006844 10:17451 
NTIS, PC A02/MF A0O1 (GPO Dep.) DE85007085 10:17425 
NTIS, PC A02/MF AO01; 1 (GPO Dep.) DE85006695 10:17482 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85006694 10:17515 
NTIS, PC A02/MF A01 (GPO Dep.) DE85006693 10:16917 
NTIS, PC A02/MF A01 (GPO Dep.) DE85006696 10:17506 


Elsevier Science Publishing Co., Inc., 52 Vanderbilt 185007126 10:16518 
Ave., New York, NY 10017 


NTIS, PC A02/MF A01 (GPO Dep.) DE85006914 10:17338 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85006939 10:16620 
NTIS, PC A02/MF A01 (GPO Dep.) DE85007891 10:16534 
NTIS, PC A03/MF A01 (GPO Dep.) DE85006892 10:16535 
NTIS, PC A02/MF A01 (GPO Dep.) DE85007341 10:16593 
NTIS, PC A02/MF A011 (GPO Dep.) DE85007071 10:16621 
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Availability 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC AO7/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A99/MF AOI; 1 (GPO Dep.) 
NTIS, PC A1S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A19/MF AOI; 1 (GPO Dep.) 


NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A04/MF A0Ol (GPO Dep.) 


NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF A01 (GPO Dep.) 


NTIS (US Sales Only), PC A03/MF A01l (GPO 
Dep.) 


NTIS (US Sales Only), PC A04/MF A04; 1 (GPO 
Dep.) 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A06/MF A01 (GPO 
Dep.) 


NTIS (US Sales Only), PC A03/MF A01 (GPO 
Dep.) 


NTIS, PC Al4/MF A01; 1 (GPO Dep.) 
NTIS, PC Al2/MF A01; 1 (GPO Dep.) 


NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF AOl (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A04/MF AO1; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A0S/MF A01 (GPO Dep.) 
NTIS, PC A04/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A09/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A08/MF A01; 1 (GPO Dep.) 


NTIS, PC A06/MF AOI; 1 (GPO Dep.) 


same see cee we 
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Number 


10:16594 
10:16536 
10:16537 
10:17581 
10:17582 
10:17583 
10:17170 
10:16982 
10:15738 
10:17487 
10:16918 
10:15907 
10:16086 
10:16087 
10:16088 
10:15537 
10:15634 
10:16408 
10:15894 


10:15908 
10:15909 


10:16835 
10:16108 
10:16109 


10:16096 


10:16097 
10:16110 


10:16111 


10:16130 
10:16131 


10:17685 
10:17584 
10:17686 


10:17585 
10:17586 
10:17587 


10:17588 
10:17589 
10:17590 
10:17591 
10:17592 
10:17147 
10:17053 


10:17054 
10:17055 


10:15740 





Availability 
Source 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A08/MF A01 (GPO Dep.) 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC All/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AO1 (GPO Dep.) 

NTIS, PC A03/MF AO1; 1 (GPO Dep.) 
NTIS, PC A1S/MF AOI; 1 (GPO Dep.) 


NTIS, PC All/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A0O1; 1 (GPO Dep.) 


NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A03/MF A01; 1 (GPO Dep.) 


NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC All/MF AOI; 1 (GPO Dep.) 


NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS PC B09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO! (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOl (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO (GPO Dep.) 
NTIS, PC A04/MF AOI (GPO Dep.) 
NTIS, PC A03/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A05S/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF AO1 (GPO Dep.) 


NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A13/MF A01; 1 (GPO Dep.) 


DE85006793 
DE85007513 
DE85006628 
DE85007360 
DE85007357 
DE85007359 
DE85007315 
DE85007863 


DE85007203 
DE85006782 


DE85007772 


DE85006770 
DE85006768 


DE85003034 


DE85007771 
DE85007773 


DE85003355 
DE85005434 
DE85003819 
DE85006841 
DE85006205 
DE85007527 
DE85006658 
DE85007144 
DE85006654 
DE85007037 
DE85005938 
DE85007127 
DE85007192 
DE85007191 
DE85007190 
DE85007189 
DE85007188 
DE85007187 
DE85007185 
DE85007186 
DE85007184 
DE85007183 
1DE85007249 
DE85005168 
DE85003352 
DE85007298 
DE85007004 
DE85003534 
DE85006909 
DE85007033 
DE85006632 
DE85006579 


DE85006974 
DE85006852 
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Abstract 
Number 


10:17081 
10:17171 
10:16965 
10:15741 
10:15742 
10:15743 
10:16983 
10:16966 


10:17047 
10:17048 


10:15589 


10:15617 
10:15618 


10:15538 


10:15619 
10:15576 


10:15720 
10:15539 
10:15590 
10:15889 
10:16002 
10:16355 
10:15910 
10:15911 
10:15912 
10:15899 
10:15913 
10:15914 
10:15730 
10:15731 
10:15732 
10:15733 
10:15721 
10:15722 
10;15723 
10:15724 
10:15725 
10:15734 
10:15735 
10:15726 
10:15709 
10:15620 
10:16415 
10:16844 
10:15713 
10:15621 
10:15667 
10:16781 


10:16502 
10:16050 
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Report 
Number 


= 
DOE/NV/10174- 

8 
DOE/NV/10320- 

2 
DOE/NV/10327- 


5 
DOE/OR/21400- 

T87 

T91 

T92 
DOE/PC/30209- 

T12 
DOE/PC/30215- 

2 


6 
DOE/PC/40091- 

T13 

T14 
DOE/PC/50001- 

18 


27 
31 


DOE/PC/ '50797- 
DOE/PC/30798- 
DOE/PC/ 50801- 
DOE/PC/S0806- 
DOE/PC/ '50810- 
DOE/PC/60048- 
DOE/PC/60795- 


T3 
DOE/PC/70032- 
Tl 
DOE/PC/70061- 
2 
DOE/PC/70788- 
2 
DOE/PC/70790- 
Tl 
DOE/PC/71503- 
T3 
DOE/PE/70225- 
T1-Vol.1 
T1-Vol.2-Pt.1 
T1-Vol.2-Pt.2 
DOE/PE/70431- 
T2 
DOE/PE/70521- 


T2 
DOE/R1/10022- 
Ti 


Availability 
Source 


NTIS (US Sales Only), PC A09/MF AOI; 1 (GPO 


Dep.) 
NTIS, PC Al2/MF AOI; 1 (GPO Dep.) 


NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A10/MF AOI; 1 (GPO Dep.) 
NTIS, PC All/MF AOI; 1 (GPO Dep.) 


National Petroleum Council, 1625 K Street, N.W., 


Washington, DC 20006 
NTIS, PC A19/MF A01 (GPO Dep.) 


NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A05/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A17/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A09/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A07/MF A0O1 (GPO Dep.) 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 


NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 


NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO! 

NTIS MF AOI; 2 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A12/MF AOI; 1 (GPO Dep.) 
NTIS, PC A16/MF AOI; 1 (GPO Dep.) 
NTIS, PC A18/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


DE85007160 
DE85006264 
DE85004404 
DE85006788 
DE85007297 
TI8S007598 

DE85007607 
DE85007508 
DE85006600 
DE85007459 
DE85007481 
DE85006655 
DE85004927 
DE85006898 
DE85006897 
DE85006755 
DE85006753 
DE85005505 
DE85007175 
DE85003540 
DE85005621 


DE85007783 
DE85008071 


DE85007204 
DE85006860 


DE85006943 
DE85006942 
DE85006940 
DE85006941 
DE85006259 
DE85007036 
DE85007198 
DE85005841 
DE85006665 
DE85005876 
DE85007167 
DE85007001 
DE85002403 
DE85004921 
DE85007367 
DE85007239 
DE85005839 
DE85006758 
DE85007795 
DE85007346 
DE85007347 
DE85007102 
DE85007356 
DE85006020 


DOE/R1/10022- 


Abstract 
Number 


10:16024 
10:16503 
10:16433 
10:15999 
10:16367 
10:15697 
10:16126 
10:15762 
10:16112 
10:15763 
10:16016 
10:16513 
10:16223 
10:16846 
10:16847 
10:16657 
10:16400 
10:16224 
10:16434 
10:17234 
10:15540 


10:15635 
10:15636 


10:15541 
10:15542 


10:15543 
10:15544 
10:15545 
10:15546 
10:15577 
10:15547 
10:15578 
10:15548 
10:15866 
10:15549 
10:15834 
10:15550 
10:15622 
10:15835 
10:15623 
10:15551 
10:15552 
10:15624 
10:15637 
10:16079 
10:15574 
10:16375 
10:16504 


10:15892 
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Availability Abstract 
Source Number 


NTIS, PC A03/MF A01; 1 (GPO Dep.) 99: DE85006021 10:16467 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE85006030 10:15979 
NTIS, PC A05/MF A01; 1 (GPO Dep.) 99: DE85006031 10:15980 
NTIS, PC A06/MF A01; 1 (GPO Dep.) 99: DE85006033 10:16000 
NTIS, PC A04; 3 DE85006036 10:16468 
NTIS, PC A08/MF A01; 1 (GPO Dep.) 99: DE85006290 10:16387 
NTIS, PC A02/MF A01 (GPO Dep.) 99: DE85007611 10:16051 
NTIS, PC Al8/MF A01; 1 (GPO Dep.) 99: DE85007354 10:16388 
NTIS, PC Al2/MF A01; 1 (GPO Dep.) 99: DE85006302 10:16368 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE85007109 10:15756 
NTIS, PC Al4/MF AOI; 1 (GPO Dep.) 99: DE85001323 10:15981 
NTIS, PC A02/MF A01 (GPO Dep.) 99: DE85007458 10:17339 
NTIS, PC A09/MF A01; 1 (GPO Dep.) 99: DE85006761 : 10:17056 


NTIS, PC A99/MF A01 (GPO Dep.) 99: DE84010568 10:17790 
NTIS, PC A12/MF A01 (GPO Dep.) .99: DE84016963 10:17791 


DE85901052 10:16756 


DE85005866 : 10:15749 
DE85005859 : 10:16919 


DE85770112 10:16435 
10:16761 


10:16025 

10:16026 
1, 1755 ZG Petten, Netherlands 10:16782 
1, 1755 ZG Petten, Netherlands 10:16027 
1, 1755 ZG Petten, Netherlands 10:16028 
1, 1755 ZG Petten, Netherlands 10:16022 
1, 1755 ZG Petten, Netherlands 10:16029 
1, 1755 ZG Petten, Netherlands 10:16030 
1, 1755 ZG Petten, Netherlands 10:16031 
1, 1755 ZG Petten, Netherlands 10:16032 


See NUREG/CR-3767 T185006093 10:16163 
See NUREG/CR-4041 99: T185006086 10:16296 
See NUREG/CR-4073 185006602 10:16298 
See NUREG/CR-4074 T18S006891 10:15753 
See NUREG/CR-4115 T185006554 10:16299 


SaOEDE 
FFEFFFEY! 


NTIS, PC A02/MF AOI - GPO (GPO Dep.) 99: T185004718 10:16225 
NTIS, PC A02/MF A01 (GPO Dep.) E 1.99: DE85006377 10:16836 


Technische Hogeschool Eindhoven, Netherlands. 10:16033 
Afdeling der Elektrotechniek 


NTIS, PC A03/MF A01 (GPO Dep.) 99: - 10:17010 


Technische Hogeschool Eindhoven, Netherlands. 10:16034 
Afdeling der Elektrotechniek 
Technische Hogeschool Eindhoven, Netherlands. 10:16035 
Afdeling der Elektrotechniek 


See EPRI-NP-3787 99: DE85006061 10:16154 


NTIS, PC A06/MF AOI; 1 DE85901081 - 10:16984 
See PB-85-112894/XAB 10:16968 
NTIS, PC A07/MF AO1 DE85901094 - 10:17011 


a Center, Box 50490, Palo Alto, CA T185920184 10:15915 
Research Reports Center, Box 50490, Palo Alto, CA T185920196 10:15916 
94303, $10.00 

Research Reports Center, Box 50490, Palo Alto, CA 185920207 10:15867 
94303, $13.00 

NTIS, PC A06/MF AOI; 1 - Research Reports DE85006877 10:15553 
Center, Box 50490, Palo Alto, CA 94303 $14.50 





3896 
EPRI-Cs- 


3725 
3785-CCM-Vol.2 
3785-Vol.1 

3800 

3852 


EPRI-EA- 
3619-Vol.1 


3619-Vol.2 
3698-Vol.1 
3816 
3830 
3839 


EPRI-EA/EM- 
3824 


EPRI-EL- 
3860 


3797 
3843 

EPRI-NP- 
1850-CCMA-Vol.1- 
Rev.2 
2080-CCM-Vol.5 
2080-CCM-Vol.9 
3108-Vol.2 
3746 
3767-CCM 
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Availability 
Source 


Research Reports Center, Box 50490, Palo Alto, CA 
94303, $13.00 

Research Reports Center, Box 50490, Palo Alto, CA 
94303, $11.50 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 


Research Reports Center, Box 50490, Palo Alto, CA 
94303, $14.50 
Research Reports Center, Box 50490, Palo Alto, CA 
94303, $10.00 
Research Reports Center, Box 50490, Palo Alto, CA 
94303, $17.50 
Research Reports Center, Box 50490, Palo Alto, CA 
94303,, $16.00 
Research Reports Center, Box 50490, Palo Alto, CA 
94303, $35.50 
Research Reports Center, Box 50490, Palo Alto, CA 
94303, $13.00 


Research Reports Center, Box 50490, Palo Alto, CA 
94303, $16.00 

Research Reports Center, Box 50490, Palo Alto, CA 
94303, $14.50 

Research Reports Center, Box 50490, Palo Alto, CA 
94303, $17.50 

Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303, $22.00 

Research Reports Center, Box 50490, Palo Alto, CA 
94303, $23.50 

NTIS, PC A06/MF AOI - Research Reports Center, 
Box 50490, Palo Alto, CA 94303 $13.00 (GPO Dep.) 


Research Reports Center, Box 50490, Palo Alto, CA 
94303, $23.50 


Research Reports Center, Box 50490, Palo Alto, CA 
94303, $14.50 


NTIS, PC A99/MF AOI; 1 - Research Reports 
Center, P.O. Box 50490, Palo Alto, CA 94303 $56.50 
(GPO Dep.) 

Center, P.O. Box 50490, Palo Alto, 


Research 

CA 94303, $17.50 
Research Reports Center, Box 50490, Palo Alto, CA 
94303 


Research Reports Center, Box 50490, Palo Alto, CA 
94303, $64.00 

Research Reports Center, Box 50490, Palo Alto, CA 
94303, $52.00 

Research Reports Center, Box 50490, Palo Alto, CA 
94303, $19.00 

Research Reports Center, Box 50490, Palo Alto, CA 
94303, $19.00 ° 

Research Reports Center, Box 50490, Palo Alto, CA 
94303, $14.50 

Research Reports Center, Box 50490, Palo Alto, CA 
94303, $19.00 

Research Reports Center, Box 50490, Palo Alto, CA 
94303, $10.00 

Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303, $8.50 

Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303, $10.00 

Research Reports Center, Box 50490, Palo Alto, CA 
94303, $10.00 

NTIS, PC A06/MF AOI; 1 - Research Reports 
Center, Box 50490, Palo Alto, CA 94303 $14.50 
(GPO Dep.) 

Research Reports Center, Box 50490, Palo Alto, CA 
94303, $16.00 

Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303, $8.50 

Research Reports Center, Box 50490, Palo Alto, CA 
94303, $13.00 

Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303, $11.50 

Research Reports Center, Box 50490, Palo Alto, CA 
94303, $8.50 

Research Reports Center, Box 50490, Palo Alto, CA 
94303, $10.00 


T185920205 
7185920226 


TI85920181 


T185920208 
T185920158 
TI85920076 
TI185920078 
7185920219 


T185920229 


T185920209 
T185920210 
1185920225 
TI85920165 
T185920079 
DE85006300 


TI85920206 


T185920203 


DE85006947 


1185920174 


T185920193 


T185920199 
7185920211 
1185920218 
TI85920183 
1185920170 
T185920186 
T185920166 
1185920154 
T185920169 
185920227 


DE85006061 


T185920201 
T185920155 
1185920217 
T185920168 
1185920216 


TI185920228 
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Number 


10:16036 
10:15994 


10:16037 


10:15638 
10:16052 
10:15639 
10:15640 
10:16053 


10:16054 


10:16072 
10:16390 
10:16391 
10:16392 
10:16393 


10:16967 


10:16985 


10:16089 


10:16329 


10:16436 
10:16323 


10:16308 
10:16226 
10:16227 
10:16113 
10:16228 
10:16229 
10:16114 
10:16157 
10:16230 
10:16115 
10:16154 


10:16116 
10:16117 
10:16231 
10:16118 
10:16099 


10:16119 
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GARRETT- 
31-3725(8) 
il 
GCA-TR- 
83-92-G 
GEPP.-TIS- 
858a 
GJ/TMC- 
20 
GKSS- 
84/ E/ 12 
84/ E/ 35 
84/ E/ 36 
GP-R- 
221020 
GTEC- 
31-4773 
54 


55 
HEDL- 


HEDL-SA- 


Availability 

Source 

Research Reports Center, Box 50490, Palo Alto, CA 
94303, $13.00 

Research Reports Center, Box 50490, Palo Alto, CA 
94303, $14.50 

NTIS, PC A06/MF AO}; 1 - Research Reports 
Center, Box 50490, Palo Alto, CA 94303 $14.50 
(GPO Dep.) 
Research Reports Center, Box 50490, Palo Alto, CA 
94303, $10.00 

Research Reports Center, Box 50490, Palo Alto, CA 
94303, $13.00 


NTIS, PC A05/MF AOI - EPRI $11.50 (GPO Dep.) 
NTIS (US Sales Only), PC A05/MF AOI; 1 


ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 


Commission of the European Communities, 
Luxembourg 
Commission of the European Communities, 
Luxembourg 


See PB-85-129070/XAB 


FDO Technische Adviseurs B.V., Amsterdam, 
Netherlands 


See NUREG-0981-Rev.1 

NTIS, PC A09/MF A01; 1 (GPO Dep.) 
See AD-A-146871/9/XAB 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 


NTIS, PC AO7/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A0l (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A09; 3 
NTIS (US Sales Only), PC A07; 3 


NTIS, PC A05/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A0O1 
NTIS, PC A03/MF A01 
NTIS, PC A0S/MF A01 
NTIS, PC A04/MF AOI 


NTIS, PC A04/MF A0Ol1; 1 (GPO Dep.) 
General Accounting Office, P.O. Box 6015, 
Gaithersburg, MD 20760 

General Accounting Office, P.O. Box 6015, 
Gaithersburg, MD 20760 

General Accounting Office, PO Box 6015, 
Gaithersburg, MD 20760 

See DOE/NASA-0167-8 

See DOE/NASA-0260-1 


See PB-85-116192/XAB 


NTIS, PC A04/MF A01 (GPO Dep.) 


NTIS, PC Al4/MF AOI; 1 (GPO Dep.) 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI; 1 
See NUREG/CR-3371-Vol.4 

See DOE/NASA-0215-1 


NTIS, PC A03/MF A0i (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 


NTIS, PC A1l2/MF AOl 
NTIS, PC A02/MF A01l (GPO Dep.) 


TI85920204 
1185920187 
DE85006848 


1185920213 
T185920188 


DE85006850 


DE85750738 


TI185901103 


DE85007348 


DE85007511 
DE85004321 
DE85006744 
DE85007516 


DE85750698 
DE85750694 


TI185900649 
T185900637 
T185900605 
T185900638 
TI85900564 
TI85901110 
DE85007307 
T185901100 
TI85901096 


TI85901098 


DE85006974 


DE85007160 


DE85007755 
DE85006890 
DE85750756 
DE85750759 
DE85750758 
T185900693 

DE85006852 


DE85007020 
DE85007019 


TI85007069 


DE85007472 


MN -13 
MN -70A 
MN -60 
MN -60 
MN -63 
MN -80 
STD -90 


MN -20 
MN -20 


MN -78 


MN -80 
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10:17033 
10:16100 


10:16120 
10:16101 


10:16538 
10:16986 


10:16395 
10:16336 


10:16325 


10:16469 


10:16417 


10:16038 


10:16243 
10:15891 
10:16326 
10:16886 
10:17426 
10:16920 
10:16877 


10:15982 
10:15895 


10:17039 
10:17040 
10:17041 
10:17042 
10:17073 
10:17038 
10:15750 
10:16342 
10:16343 


10:15752 


10:16502 
10:16024 
10:16993 
10:16330 
10:15804 
10:16039 
10:16040 
10:15917 
10:16162 
10:16050 


10:17687 
10:17593 


10:16102 


10:16137 
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Report Availability Abstract 
Number Source Number 


3158-FP NTIS, PC A02/MF AO1 (GPO Dep.) : 1DE85007433 10:16770 

3207-FP NTIS, PC A02/MF A01 (GPO Dep.) : DE85007469 10:16878 
HEDL-TME- 
“_" See NUREG/CR-3318-R5 TI85000598 10:16103 

0905975/ 9/ XAB NTIS, PC A03/MF A01 10:16437 
HSE-Trans- 

7264 NTIS (US Sales Only), PC A02; 3 DE85900898 10:15615 
IAEA-CN- 

46/ 038 See BNL-35633 .99: DE85006686 10:16125 

-TECDOC- 


305 NTIS (US Sales Only), PC A16/MF A01 DE85780544 10:17148 
ICTIS/TR- 


28 
IEA/ICTIS/TR- 
28 NTIS (US Sales Only), PC A0S/MF AOI DE85901115 10:15626 
IFSR- 
131 See DOE/ET/53088-131 E 1.99: DE85007879 10:17588 
163 See DOE/ET/53088-163 E 1.99: DE85006783 10:17589 
164 See DOE/ET/53088-164 E 1.99: DE85007110 10:17590 
165 See DOE/ET/53088-165 E 1.99: DE8S007111 10:17591 
167 See DOE/ET/53088-167 1.99: DE85006896 10:17592 
IMMR- 
80-049 See PB-85-106110/XAB 10:15649 
80-051 See PB-85-110880/XAB 10:15594 
80-055 See PB-85-110674/XAB 10:16353 
80-056 See PB-85-112019/XAB 10:15602 
80-D19-2A See PB-85-114403/XAB 10:15718 
80-D19-2B See PB-85-114411/XAB 10:15719 
81-058 See PB-85-111243/XAB 10:15561 
81/ 060 See PB-85-113579/XAB 10:15630 
81-062 See PB-85-112266/XAB 10:15728 
82-069 See PB-85-114478/XAB 10:15717 
82-071 See PB-85-114486/XAB 10:15650 
82-076 See PB-85-117596/KAB 10:15563 
INIS-BR- 
199 NTIS (US Sales Only), PC A03/MF AO1 DE85780473 10:17111 
INIS-mf- 
9416 NTIS (US Sales Only), PC A02/MF AOI DE85780498 10:16658 
9417 NTIS (US Sales Only), PC A03/MF AOI DE85780574 10:17057 
9419 NTIS (US Sales Only), PC A02/MF AO! DE85780577 10:17049 
9439 NTIS (US Sales Only), PC A12/MF A01 DE85780662 10:16233 
9440 NTIS (US Sales Only), PC A16/MF A01 DE85780669 10:16234 
9441 NTIS (US Sales Only), PC All/MF AOI DE85780483 10:16235 
a om NTIS (US Sales Only), PC A03/MF A01 DE85780485 10:16073 


IEA Coal Research, London, England 10:15625 


See DOE/ET/20356-19 99: DE85006660 10:15909 


84-61 See N-84-34793 10:15918 
84-71 See DOE/ET/20356-18 .99: DE85006659 10:15908 
84-72 See DOE/JPL-1012-102 .99: DE85006658 10:15910 
84-92 See DOE/CS/54209-24 .99: DE85006656 10:16512 
Juel- 
NTIS (US Sales Only), PC A02/MF A01 DE85750762 10:16987 
1945 NTIS (US Sales Only), PC A04/MF AO}; 1 DE85750761 10:16080 
Juel-Spez- 
265 NTIS (US Sales Only), PC A04/MF AOI; 1 DE85750760 10:17172 
K/D- 
5400-Rev.1 NTIS, PC A02/MF A01; 1 (GPO Dep.) : DE85007595 10:16783 


836 NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 99: DE85007273 10:16659 
KFK-PFT- 
16 NTIS (US Sales Only), PC All/MF AOI; 1 DE85750757 10:16784 
KMSF-U- 
1529 NTIS, PC Al2/MF AOI; 1 (GPO Dep.) 
9683-MS NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
10058-PR NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
10072-MS NTIS, PC A03/MF AO (GPO Dep.) 
10097-PR NTIS, PC A05S/MF AOI; 1 (GPO Dep.) 
10155-MS NTIS PC E09/MF AO1 (GPO Dep.) 
10197-MS NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
10207-MS NTIS, PC A02/MF AO1 (GPO Dep.) 
10217-SR NTIS, PC A03/MF A01 (GPO Dep.) 
10232-SR NTIS, PC A03/MF AO (GPO Dep.) 
10235-MS NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
10270-MS NTIS, PC A03/MF A01; 1 (GPO Dep.) 
10275-MS NTIS, PC A04/MF A01 (GPO Dep.) 
10290-MS NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
10312-M NTIS, PC A0S/MF A01; 1 (GPO Dep.) 
LA-tr- 
85-4 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
85-5 NTIS, PC A02/MF AO1 (GPO Dep.) 


= 


DE85005874 10:17594 


DE85007382 10:17537 
DE85007374 10:17082 
DE85007391 10:16941 
DE85007383 10:17480 
DE85007394 10:17792 
DE85007385 10:15817 
DE85007386 10:16861 
DE85007384 10:15818 
DE85007392 10:15819 
DE85007378 10:16862 
DE85007377 10:16952 
DE85007390 10:17546 
DE85007376 10:17538 
DE85007375 10:16953 


DE85007028 10:16962 
DE85007024 10:17179 
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z 
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DE85006061 10:16154 
DE85005721 MN 10:16236 
DE85005556 10:17262 
DE85005561 MN 10:16539 
DE85005902 MN 10:16879 
DE85005900 10:15794 
DE85005968 10:16880 
DE85005966 10:17402 
DE85005965 10:15744 
DE85005961 10:16863 
DE85006709 10:17427 
DE85006707 10:17263 
DE85006705 10:16829 
DE85006663 10:17264 
DE85007223 10:16785 
DE85006703 10:17173 
DE85006682 MN 10:17265 
DE85006714 MN 10:17266 
DE85006713 10:16654 
DE85006717 10:17267 
DE85006716 10:17268 
DE85006715 10:17688 


See EPRI-NP-3787 

NTIS, PC A02/MF A01 (GPO 
NTIS, PC A02/MF A01 (GPO 
NTIS, PC A02/MF A01 (GPO 
NTIS, PC A02/MF A01 (GPO 
NTIS, PC A02/MF A01 (GPO 
NTIS, PC A02/MF AOI; 1 (G 
NTIS, PC A02/MF AOI; 1 (G 
NTIS, PC A04/MF A01; 1 (G 


NTIS, PC A02/MF AOi (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
) 
) 


NTIS, PC A02/MF AOI; 1 (GPO Dep. 
NTIS, PC A02/MF AO1 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep. 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


ott ft pet teeth feet fet fee fet beh fe eh eh eh fee pe fh et fe eh fet 


NTIS, PC A07/MF AO1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOl (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOl (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A08/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF A01 (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A05/MF AOI; 1 (GPO Dep.) 


DE85007079 10:17552 
DE85006819 10:16438 
DE85006603 MN 10:16439 
DE85007618 - 10:17256 
DE85007233 10:16845 
DE85006866 10:17149 
DE85007227 10:17112 
DE85007658 10:17083 
DE85006876 - 10:17752 
DE85006606 10:16921 
DE85005838 10:17403 
DE85007078 10:17404 
DE85007066 - 10:16331 
DE85006649 - 10:16881 
DE85007074 10:17428 
DE85006590 ~ 10:17488 
DE85006604 - 10:17507 
DE85007075 10:17130 
DE85006870 10:17689 
DE85006821 10:15555 
DE85007125 10:17489 
DE85007768 10:17521 


S SSSSSSSsesssssesssssses Ssseesssssssesssssssss 


OD OOOO 


_ 


NTIS, PC A06/MF A01; 1 (GPO Dep.) DE85006525 10:17145 


See PB-85-118214/XAB 10:16475 
See NP-5900695 TI85900695 10:17238 
See NUREG/CR-4121 TI85901108 10:16121 


Technische Hogeschool Delft, Netherlands. Afdeling 10:16041 
der Luchtvaart- en Ruimtevaarttechniek 
Technische Hogeschool Delft, Netherlands. Afdeling 10:16042 
der Luchtvaart- en Ruimtevaarttechniek 
Technische Hogeschool Delft, Netherlands. Afdeling 10:16043 
der Luchtvaart- en Ruimtevaarttechniek 


NTIS, PC A02/MF A01 (GPO Dep.) .99: 10:17269 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: MN 10:16823 


See AD-A-147242/2/XAB 10:17574 


NTIS, PC A13/MF AO1 10:16505 
NTIS, PC A13/MF AOl1 10:16506 
NTIS, PC A04/MF A01 10:15821 
NTIS, PC A02/MF AO1 10:16761 
NTIS, PC A02/MF A01 10:16540 
NTIS, PC A02/MF A01 10:16541 
NTIS, PC A02/MF AO1 10:16595 
NTIS, PC A04/MF AOI 10:16623 
NTIS, PC A23/MF AO01 10:16322 
NTIS, PC A15/MF AO1 10:17244 
NTIS, PC A04/MF AO! 10:16412 
NTIS, PC A02/MF AO01 10:17315 
NTIS, PC A02/MF AO1 10:17316 
NTIS, PC A25/MF A01 10:17270 
NTIS, PC A25/MF A01 10:17317 
NTIS, PC A25/MF AO01 10:17271 
NTIS, PC A25/MF A0Ol1 10:17272 
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Report 
Number 


84-34336 
84-34337 
84-34338 
84-34339 
84-34340 
84-34341 
84-34342 
84-34343 
84-34344 
84-34347 
84-34348 
84-34349 
84-34360 
84-34361 
84-34383 
84-34388 
84-34391 
84-34392 
84-34480 
84-34481 
84-34482 
84-34483 
84-34484 
84-34485 
84-34568 
84-34793 
84-34795 
84-34807 
84-34808 
84-35086 
84-35107 
84-35187 
84-35234 
84-35238 
84-35240 
84-35241 
84-35243 
84-35262 
84-35265 
84-35281 
84-35283 
NASA-CR- 
168222 
171144 
171157 
173927 
173928 
173930 
173931 
173944 
173968 
173969 
173993 
174006 
174007 
174713 
174783 
174809 
174837 
NASA-RP- 
1120 
1131 
NASA-TM- 
77622 
77759 
777164 
83761 
85012 
85029 
85037 
85103 
85987 
86115 
86125 
86137 
86144 
86146 
86148 
86154 
86458 
86464 
86469 
NBS-BSS- 
161 


Availability 
Source 


NTIS, PC A25/MF A01 
NTIS, PC A25/MF AOi 
NTIS, PC A25/MF AOl 
NTIS, PC A25/MF A01 
NTIS, PC A25/MF A01 
NTIS, PC A25/MF A01 
NTIS, PC A25/MF A01 
NTIS, PC A25/MF A0l 
NTIS, PC A25/MF A0l1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOi 
NTIS, PC A02/MF A0Oi 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A06/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A13/MF A01 
NTIS, PC A13/MF AO0l 
NTIS, PC A13/MF AOl1 
NTIS, PC A13/MF AOl 
NTIS, PC A13/MF A0l 
NTIS, PC Al3/MF A0Ol 
NTIS, PC A04/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF A0l 
NTIS, PC A08/MF AOl1 
NTIS, PC A23/MF AOl 
NTIS, PC A02/MF A0O1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A01/MF AOi 
NTIS, PC A04/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A22/MF A0l 
NTIS, PC A02/MF AOl 


See DOE/NASA-0215-1 
See N-84-33566 
See N-84-34275 
See N-84-34360 
See N-84-34392 
See N-84-34383 
See N-84-34361 
See N-84-34347 
See N-84-34349 
See N-84-34011 
See N-84-35283 
See N-84-35241 
See N-84-34793 
See DOE/NASA-0260-1 
See DOE/NASA-0342-1 
See DOE/NASA-0167-8 
See DOE/NASA-0030-1 


See N-84-34332 
See N-84-33613 


See N-84-33594 
See N-84-35086 
See N-84-34074 
See N-84-33536 
See N-84-34807 
See N-84-35281 
See N-84-35243 
See N-84-35238 
See N-84-34348 
See N-84-35234 
See N-84-34795 
See N-84-34391 
See N-84-35262 
See N-84-35240 
See N-84-34808 
See N-84-35107 
See N-84-34388 
See N-84-33563 
See N-84-35265 


GPO* 


E 1.99: DE85006852 
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Number 


10:17273 
10:17318 
10:17274 
10:17319 
10:17320 
10:17275 
10:17321 
10:17322 
10:17323 
10:17276 
10:17277 
10:17278 
10:17279 
10:17280 
10:17281 
10:17282 
10:17283 
10:17284 
10:17340 
10:17341 
10:16824 
10:17342 
10:16611 
10:17343 
10:16596 
10:15918 
10:15919 
10:17324 
10:17245 
10:17344 
10:17285 
10:17286 
10:17287 
10:17288 
10:17289 
10:17290 
10:17291 
10:17292 
10:17293 
10:17294 
10:17295 


10:16050 
10:16541 
10:17316 
10:17279 
10:17284 
10:17281 
10:17280 
10:17276 
10:17278 
10:16412 
10:17295 
10:17290 
10:15918 
10:16024 
10:16503 
10:16502 
10:16781 


10:17270 
10:16623 


10:16595 
10:17344 
10:17315 
10:16761 
10:17324 
10:17294 
10:17291 
10:17288 
10:17277 
10:17287 
10:15919 
10:17283 
10:17292 
10:17289 
10:17245 
10:17285 
10:17282 
10:16540 
10:17293 


10:15983 





83046-L 
83068-U 


NMERDI- 
2-67-1135/ 1 
4770402 
5770149 
5770151 
5770152 
5770153 
5770154 
5770155 
5770156 
5770157 
5770158 
5770159 
5770160 
5770161 
5770162 
5900512 
5900519 


Availability 
Source 


See PB-85-126548/XAB 

National Research Council, Commission on Physical T185900635 
Science, Mathematics and Resources, 2101 

Constitution Ave., Washington DC 20418 

See PB-85-112985/XAB 


See AD-A-147538/3/XAB 
General Electric, San Jose, CA 95126 T184901079 


National Energy Research, Development and 
Demonstration Council, Canberra, Australia 
National Energy Research, Development and 
Demonstration Council, Canberra, Australia 
National Energy Research, Development and 
Demonstration Council, Canberra, Australia 


National Energy Research, Development and 
Demonstration Council, Canberra, Australia 
National Energy Research, Development and 
Demonstration Council, Canberra, Australia 
National Energy Research, Development and 
Demonstration Council, Canberra, Australia 
National Energy Research, Development and 
Demonstration Council, Canberra, Australia 
National Energy Research, Development and 
Demonstration Council, Canberra, Australia 
National Energy Research, Development and 
Demonstration Council, Canberra, Australia 
National Energy Research, Development and 


National Energy Research, Development and 
Demonstration Council, Canberra, Australia 
National Energy Research, Development and 
Demonstration Council, Canberra, Australia 


NTIS, PC A16/MF A01; 1 (GPO Dep.) E 1.99: DE85000122 
Nationaal Lucht- en Ruimtevaartlaboratorium, 


NTIS, PC A06/MF AOI; 1 (GPO Dep.) 99: DE85006724 


NTIS (US Sales Only), PC A04/MF A01 DE84770402 
NTIS (US Sales Only), PC A16/MF AOI; 1 DE85770149 
NTIS (US Sales Only), PC A0S/MF AOI; 1 DE85770151 
NTIS (US Sales Only), PC A05/MF AOI; 1 DE85770152 
NTIS (US Sales Only), PC A06/MF AOI; 1 DE85770153 
NTIS (US Sales Only), PC A06/MF AOI; 1 DE85770154 
NTIS (US Sales Only), PC A09/MF AOI; 1 DE85770155 
NTIS (US Sales Only), PC A06/MF AOI; 1 DE85770156 
NTIS (US Sales Only), PC A08/MF AOI; 1 DE85770157 
NTIS (US Sales Only), PC A07/MF AOI; 1 DE85770158 
NTIS (US Sales Only), PC A07/MF AO1 DE85770159 
NTIS (US Sales Only), PC AC8/MF AOI; 1 DE85770160 
NTIS (US Sales Only), PC A03/MF AO1 DE85770161 
NTIS (US Sales Only), PC A09/MF AOI; 1 DE85770162 


' NTIS, PC A03/MF AOI DE85900512 


NTIS (US Sales Only), PC A09/MF A01 DE85900519 
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10:15645 
10:15557 
10:15646 
10:15558 
10:15608 
10:15581 
10:15609 
10:15629 
10:15582 
10:15591 
10:15610 
10:15592 
10:15611 
10:15601 


10:15612 


10:15668 
10:16786 


10:16044 


10:16045 
10:16046 


10:16409 


10:16440 


10:17174 
10:16441 
10:16762 
10:16365 
10:15822 
10:16988 
10:17175 
10:17176 
10:15920 
10:16763 
10:16507 
10:16508 
10:16379 
10:16352 
10:16344 
10:15836 





261R / ERA-10/9 


Report 
Number 
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5900639 


5900646 


5900744 
5900856 
5901058 
5901066 


NR- 


83/ 182A 


NRL-Memo- 


5492 


NRL-MR- 


$173 
5440 
5484 


NUREG- 


75/ 001 
0020-Vol.8-No.12 
0040-Vol.8-No.4 
0304-Vol.9-No.4 
0544-Rev.2 
0748-Vol.4-No.12 
0750-Vol.20 
0750-Vol.20-No.4 
0750-Vol.20-No.5 
0750-Vol.20-No.6 
0797-Suppl.7 
0847-Suppl.3 
0857-Suppl.7 
0887-Suppl.5 
0936-Vol.3-No.4 
0940-Vol.3-No.4 
0979-Suppl.3 
0981-Rev.1 

1047 

1103 

1106 

1112 


NUREG/CP- 


0058-Vol.1 
0058-Vol.2 
0058-Vol.3 
0058-Vol.4 
0058-Vol.5 
0058-Vol.6 


NUREG/CR- 


2331-Vol.4-No.2 
2850-Vol.3 

3026 

3318-R5 


3361 
3371-Vol.4 
3663-Vol.1 
3663-Vol.3 
3764 
3767 
3772 
3791 
3794 
3817 
3831 
3865 
3912 
3919 
3943 
3945 
3972 
3980-Vol.1 
3981 
3992 
4008 
4039 


Availability 
Source 


NTIS (US Sales Only), PC A06/MF A01 

SOMED, Box 6282-University of Alabama, 
University (Tuscaloosa), AL 35486 

Governor's Energy Office, The Capitol, Tallahassee, 
FL 32301 

West Virginia Geological and Economic Survey, 
P.O. Box 879, Morgantown, WV 265070879 

State of Maryland Dept. of Health and Mental 
Hygiene, 201 West Preston Street, Baltimore, MD 
21201; 3 

State of Florida, Office of the Governer, 301 Bryant 
Bldg., Tallahassee, FL 32301 

Missouri Dept. of Natural Resources, P.O. Box 176, 
Jefferson City, MO 65102 

SOMED-Box 6282, Univ. of Alabama, University 
(Tuscaloosa), AL 35486, $3.00 

NTIS (US Sales Only), PC A03/MF AO}; 1 


Nijverheidsorganisatie TNO, Delft, Netherlands, 
Hoofdgroep Maatschappelijke Technologie 


See DOE/DP/40092-T2 


See AD-A-147005/3/XAB 
See AD-A-147405/5/XAB 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A03/MF A0l - GPO* 
NTIS, PC A18/MF A01 - GPO* 
NTIS, PC All/MF AOl - GPO* 
NTIS, PC A22/MF A01 - GPO* 
NTIS, PC A07/MF AO1 - GPO* $5.00 
NTIS, PC A15/MF A01 - GPO* 
NTIS, PC A04/MF A01 - GPO* 
NTIS, PC A17/MF A01 - GPO* 
NTIS, PC A07/MF AOl - GPO* 
NTIS, PC A07/MF AOl - GPO* 
NTIS, PC A07/MF A0i - GPO* $5.50 
NTIS, PC A05/MF A01 - GPO* $4.50 
NTIS, PC A08/MF AOI - GPO* $5.50 
NTIS, PC A10/MF A01 - GPO* $6.50 
NTIS, PC A10/MF A0i - GPO* 
NTIS, PC A18/MF AO! - GPO* $8.50 
NTIS, PC A03/MF AOI - GPO* $3.75 
NTIS, PC A03/MF AOI - GPO* $3.75 
NTIS, PC A99/MF AOl - GPO* 
NTIS, PC A0S/MF A0O1 - GPO* $4.50 
NTIS, PC A23/MF AOl1 - GPO* $10.00 
NTIS, PC A04/MF AOi - GPO* $4.50 


NTIS, PC A19/MF AO1 - GPO* $8.50 
NTIS, PC A20/MF A0O1 - GPO* $9.00 
NTIS, PC A99/MF A01 - GPO* $12.00 
NTIS, PC A17/MF AO1 - GPO* $8.00 
NTIS, PC A20/MF A0O1 - GPO* $9.00 
NTIS, PC A22/MF AOI - GPO* $9.50 


NTIS, PC A07/MF AOi - GPO 

NTIS, PC A07/MF AOI - GPO $5.00 
NTIS, PC A12/MF A01 - GPO 

NTIS (US Sales Only), PC A13/MF A0l - GPO 
$7.50 

NTIS, PC A03/MF A0l - GPO 
NTIS, PC A99/MF AO1 - GPO* $15.00 
NTIS, PC A05/MF AOi - GPO 

NTIS, PC A06/MF AOI - GPO $5.00 
NTIS, PC A08/MF A01 - GPO 
NTIS, PC A03/MF A0i - GPO 

NTIS PC E08/MF A0i - GPO 

NTIS, PC A04/MF AOl1 - GPO* $4.25 
NTIS, PC A03/MF A01 - GPO* $4.00 
NTIS, PC A06/MF AO! - GPO $5.00 
NTIS, PC A06/MF A01 - GPO 

NTIS PC E08/MF A01 - GPO $7.50 
NTIS, PC A10/MF A01 - GPO 
NTIS, PC A04/MF A01 - GPO 
NTIS, PC A15/MF A01 - GPO 
NTIS, PC A04/MF AOI - GPO* $4.50 
NTIS PC E05/MF AO1 - GPO $6.00 
NTIS, PC A03/MF AOl - GPO 
NTIS, PC A08/MF AO1 - GPO* $5.50 
NTIS, PC A04/MF A0O1 - GPO $4.50 
NTIS, PC A03/MF AOi - GPO 
NTIS, PC A03/MF A01 - GPO 


DE85900574 
T185900639 


T185900646 
TI85900695 
TI85900743 


185900744 
T185900856 
T185901058 
DE85901066 


DE85006311 


T185900602 
T185900566 
T185900593 
T185900554 
T185900559 
T185900569 
T185900614 
T185900634 
T185900608 
T185900582 
T185900551 
T185900628 
T185900691 
T185901109 
T185900581 
T185900560 
TI85900625 
T185901103 
T185900561 
T185900567 
T185900627 
T185900601 


1185901072 
T185900642 
T185901093 
T185900632 
1185900643 
T185900640 


T185006749 
T185006986 
1185006750 
T185000598 


T185006595 
T185900693 
T185007081 
T185005864 
T185006609 
T185006093 
1185007411 
TI85900923 
T185900915 
T185006607 
T185006384 
1185007526 
1185007342 
7185007317 
185006746 
T185900555 
T185007782 
185000343 
185900562 
1185007318 
1185007517 
185006487 


NUREG/CR- 
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10:15837 


10:16366 
10:17238 
10:16990 


10:16382 
10:16463 
10:15583 
10:15882 
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10:17682 
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10:17674 
10:17690 


10:17012 
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10:16139 
10:16140 
10:17793 
10:16141 
10:16142 
10:16143 
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10:16145 
10:16238 
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10:16240 
10:16241 
10:16146 
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10:16242 
10:16243 
10:16244 
10:17034 
10:16148 
10:17074 


10:16276 
10:16277 
10:16278 
10:16279 
10:16280 
10:16281 


10:16282 
10:16168 
10:16149 
10:16103 


10:16283 
10:16162 
10:16284 
10:16285 
10:16286 
10:16163 
10:16287 
10:16288 
10:16289 
10:16104 
10:16290 
10:15765 
10:16291 
10:16292 
10:16293 
10:16542 
10:15766 
10:16294 
10:17150 
10:16295 
10:16612 
10:16173 
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Availability Abstract 
Source Category Number 
NTIS, PC A07/MF A01 (GPO Dep.) 99: 185006086 10:16296 
NTIS, PC A05/MF A0Ol - GPO TI8S007594 10:16297 
NTIS, PC A04/MF A0i - GPO T18S006602 10:16298 
NTIS, PC A03/MF A011 - GPO TI85006891 10:15753 
NTIS, PC A03/MF AO! - GPO $4.00 1185007781 10:15767 
4112-Vol.1 NTIS, PC A06/MF A01 - GPO* $4.75 TI85900616 MN 10:16837 
4112-Vol.2 NTIS, PC A04/MF A01 - GPO* $4.50 TI85900607 10:16105 
4115 NTIS, PC A10/MF A0i - GPO T18S006554 MN 10:16299 
4117 NTIS, PC A03/MF AOI - GPO* $3.75 TI85900565 - 10:17239 
4121 NTIS, PC A03/MF A01 - GPO* $4.00 TI85901 108 10:16121 
NVO- 
196-42 NTIS, PC A04/MF A01 (GPO Dep.) .99: DE85S007369 10:15768 
NYSERDA- 
84-17 New York State Energy Research and Development TI85900583 10:16470 
—_ Department of Communication, Two 
Rockefeller Plaza, Albany, Ny 12223 
OCS/MMS- 
Alaska OCS Region, Minerals Management Service, T185900425 10:15690 
P.O. Box 101159, Anchorage, AK 99510 
See PB-85-111474/XAB 10:15687 
Minerals Management Services, P.O. Box 7944, TI85900865 10:17076 
Metairie, LA 70010 


See NUREG-75/001 T185900602 - 10:17012 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 


NTIS, PC A07/MF A01 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 


NTIS, PC A04/MF A01 (GPO Dep.) 


NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 


NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A08/MF A01; 1 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 


NTIS, PC A07/MF A01; 1 (GPO Dep.) DE85008062 10:16519 
NTIS, PC A13/MF AOI; 1 (GPO Dep.) DE85005680 10:15888 
See NUREG/CR-3764 TI85006609 10:16286 
NTIS, PC A05/MF A01 (GPO Dep.) .99: DE85007309 i 10:15559 
See NUREG/CR-3831 185006384 10:16290 
NTIS, PC A02/MF A01 (GPO Dep.) 99: DE85005855 10:17692 
See NUREG/CR-3992 1185007318 10:16295 
NTIS, PC A03/MF A01 (GPO Dep.) 99: DE85006957 10:17596 
NTIS, PC A02/MF A01 (GPO Dep.) 99: DE85007361 MN 10:16396 
NTIS, PC A04/MF A01 (GPO Dep.) 99: DE85007605 10:17597 
See NUREG/CR-4039 185006487 MN 10:16173 
NTIS, PC A04/MF A01 (GPO Dep.) 99: DE85007380 10:15686 
NTIS, PC A02/MF AOI (GPO Dep.) 99: DE85007305 - 10:16922 


NTIS, PC A02/MF AOI (GPO Dep.) 99: DE85005551 MN 10:17385 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 99: DE85006375 10:16797 


See DOE/EV/03852-54 99: DE85007270 - 10:17054 
See DOE/EV/03852-56 99: DE85007269 - 10:17055 


California Energy Commission, 1516 9th Street, TI85901053 10:16048 
Sacramento, CA 95814 

California Energy Commission, 1516 9th St., TI85900553 MN 10:16394 
Sacramento, CA 95814 

(US: Commissioner of Patents, Washington, D.C. 

20231, USA, $1.00 per copy. Government Patent Ap- 

plications available from NTIS) 


DE85006979 10:17759 
DE85007308 MN 10:16543 
DE85006954 10:15795 
DE85006977 STD 10:17760 
DE8S006953 10:16544 
DE85007207 10:17543 


$8 833383 


DE85006982 10:16442 
DE85006955 10:16501 


— 


DE8S006358 10:16787 


DE85007559 10:17595 
DE85006983 10:17691 


33 % 


DE85007389 10:15596 
DE85007381 10:15653 
DE85007379 10:15654 


88 $$$ 


tet 


10:16860 
10:16955 
10:16884 
10:17720 
10:17718 
10:16418 
10:17719 
10:16693 
10:15823 
10:15678 
10:15868 
10:16076 
10:15729 
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F 


Report 
Number 


A 6-569,700 
A 6-573,251 
A 6-580,983 
A 6-581,933 
A 6-582,507 
A 6-585,698 
A 6-586,619 
A 6-589,254 
A 6-595,014 
A 6-595,231 
A 6-596,870 
A 6-599,291 
A 6-600,664 
A 6-606,039 
A 6-608,617 
A 6-610,904 
A 6-612,954 
A 6-612,955 
A 6-616,455 
A 6-619,759 
A 6-623,876 
RE31,718 


85-100956/ XAB 
85-101673/ XAB 
85-101681/ XAB 
85-101699/ XAB 
85-105427/ XAB 
85-106110/ XAB 
85-107514/ XAB 
85-107704/ XAB 
85-107712/ XAB 
85-107738/ XAB 
85-107787/ XAB 
85-108306/ XAB 
85-109270/ XAB 
85-109312/ XAB 
85-109460/ XAB 
85-109478/ XAB 
85-109692/ XAB 
85-109965/ XAB 
85-110013/ XAB 
85-110385/ XAB 
85-110443/ XAB 
85-110476/ XAB 
85-110674/ XAB 
85-110716/ XAB 
85-110880/ XAB 
85-110914/ XAB 
85-111243/ XAB 
85-111458/ XAB 
85-111474/ XAB 
85-112019/ XAB 
85-112027/ XAB 
85-112043 


85-112076/ XAB 
85-112266/ XAB 
85-112282/ XAB 
85-112290/ XAB 
85-112308/ XAB 
85-112324/ XAB 
85-112332/ XAB 
85-112340/ XAB 
85-112357/ XAB 
85-112365/ XAB 
85-112381/ XAB 
85-112399/ XAB 
85-112852/ XAB 
85-112894/ XAB 
85-112985/ XAB 
85-113025/ XAB 
85-113405/ XAB 
85-113504/ XAB 
85-113579/ XAB 
85-113678/ XAB 
85-114031/ XAB 
85-114312/ XAB 
85-114395/ XAB 
85-114403/ XAB 
85-114411/ XAB 
85-114478/ XAB 
85-114486/ XAB 


NTIS, PC A0S/MF A01 
NTIS PC $25.00 

NTIS PC $25.00 

NTIS PC $25.00 

NTIS PC E07/MF E01 
NTIS, PC A03/MF AOl 
NTIS PC E05/MF E01 
NTIS PC E04/MF E01 
NTIS PC E04/MF E01 
NTIS PC E05/MF E01 
NTIS PC E04/MF E01 
NTIS PC E07/MF E01 
NTIS, PC A04/MF AO1 
NTIS, PC A08/MF A0l 
NTIS, PC Al4/MF AOl 
NTIS, PC A02/MF A0i 
NTIS, PC A06/MF A0i 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF A01 
NTIS, PC A05/MF AO1 
NTIS PC E06/MF E01 
NTIS, PC A07/MF A0O1 
NTIS PC E04/MF E01 
NTIS, PC A05/MF A01 
NTIS, PC A0S/MF AO1 
NTIS, PC A03/MF A01 
NTIS PC E03/MF E01 
NTIS, PC A02/MF A0i 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF A01 
Published in 


p395-397, 1982 

NTIS, PC A05/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC All/MF AOl 
NTIS, PC A06/MF A01 
NTIS, PC A10/MF AOl 
NTIS, PC Al2/MF AOl 
NTIS PC E09/MF AOl 

NTIS, PC All/MF AOl1 
NTIS, PC A08/MF A01 
NTIS, PC A07/MF AO01 
NTIS, PC Al5/MF A0l 
NTIS, PC A04/MF A0l 
NTIS, PC Al4/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A04/MF A01 
NTIS, PC A02/MF A0O1 
NTIS, PC A04/MF A0i 
NTIS, PC A04/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AO! 
NTIS, PC A06 

NTIS, PC A04/MF A0Oi 
NTIS, PC A04/MF AO1 
NTIS, PC A05/MF AO1 
NTIS, PC All/MF A0l 
NTIS, PC A02/MF A0O1 
NTIS, PC A03/MF A01 


pone mos os se es 
SSSSSSSSSSSSSSSSSSSSS 


of Symposium 
IL., August 12-14, 1981, n89, 


185006367 
T185006007 
T185006013 
T185006012 
T185006370 
185006003 
185005735 
185005997 
1185005741 
185006427 
T185006426 
T185006440 
185006437 
185006444 
1185005737 
T185005986 
7185005760 
T185006434 
185006016 
T185005740 
T185005761 


10:16827 
10:16813 
10:16950 
10:16949 
10:16830 
10:16420 
10:17745 
10:16165 
10:17744 
10:16158 
10:16164 
10:16820 
10:17659 
10:16811 
10:16796 
10:16078 
10:16840 
10:16795 
10:16930 
10:16794 
10:16810 
10:16999 


10:16471 
10:16402 
10:16403 
10:16404 
10:16405 
10:15649 
10:15676 
10:16826 
10:16443 
10:16444 
10:15984 
10:16788 
10:15655 
10:15921 
10:16397 
10:16398 
10:15560 
10:15593 
10:17050 
10:15890 
10:15597 
10:16545 
10:16353 
10:15701 
10:15594 
10:16081 
10:15561 
10:16445 
10:15687 
10:15602 
10:15598 
10:16923 


10:17296 
10:15728 
10:15669 
10:16848 
10:16849 
10:16850 
10:16851 
10:16852 
10:16853 
10:16854 
10:16855 
10:16856 
10:16991 
10:16968 
10:16887 
10:16924 
10:16446 
10:16464 
10:15630 
10:15922 
10:16969 
10:16332 
10:16472 
10:15718 
10:15719 
10:15717 
10:15650 





Report 

Number 

85-115145/ XAB 
85-115178/ XAB 
85-115293/ XAB 
85-115780/ XAB 
85-115855/ XAB 
85-116135/ XAB 
85-116143/ XAB 
85-116192/ XAB 
85-116325/ XAB 
85-116549/ XAB 
85-116556/ XAB 
85-116648/ XAB 
85-116713/ XAB 
85-116804/ XAB 
85-116853/ XAB 
85-116879/ XAB 
85-116903/ XAB 
85-116952/ XAB 
85-116986/ XAB 
85-117059/ XAB 
85-117067/ XAB 
85-117091/ XAB 
85-117109/ XAB 
85-117174/ XAB 
85-117182/ XAB 
85-117596/ XAB 
85-117604/ XAB 
85-117620/ XAB 
85-117976/ XAB 
85-118214/ XAB 
85-118487/ XAB 
85-118495/ XAB 
85-118503/ XAB 
85-118545/ XAB 
85-119287/ XAB 
85-119808/ XAB 
85-120509/ XAB 
85-120517/ XAB 
85-121721/ XAB 
85-121739/ XAB 
85-126407 


85-126506/ XAB 
85-126514/ XAB 
85-126548/ XAB 
85-126571/ XAB 
85-129047/ XAB 
85-129054/ XAB 
85-129070/ XAB 
85-129096/ XAB 
85-129112/ XAB 
85-129120/ XAB 
85-129690/ XAB 
85-129716/ XAB 


PFC/RR- 


84-6 
84-8 
84-9 


PML- 


1984-C7 


PNL- 


4221-Vol.3 
$121 
5222 
5259 


5263 
5274 
5289 
5330 
5339 
5347 
5358 
5410 


PNL-SA- 


10201 
10278 
10633 
11240 
11553 
11642 
12006 
12052 
12077 


Availability 

Source 

NTIS, PC AQ3/MF AO1 
NTIS, PC A0S/MF AO1 
NTIS, PC A05/MF AOl1 
NTIS, PC A05/MF AOl1 
NTIS PC E04/MF E01 
NTIS, PC A03/MF AOl1 
NTIS, PC A02/MF AO1 
NTIS, PC A07/MF AOl 
NTIS, PC A04/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS PC E04/MF E01 
NTIS PC E06/MF E01 
NTIS, PC A04/MF AOl1 
NTIS, PC A03/MF AOl1 
NTIS, PC A07/MF AOl1 
NTIS PC E03/MF E03 
NTIS, PC A03/MF AOl1 
NTIS PC E04/MF E04 
NTIS PC E04/MF E04 
NTIS, PC Al4/MF AOl 
NTIS, PC A04/MF AOl1 
NTIS, PC A05/MF AOl1 
NTIS, PC A05/MF AO1 
NTIS PC E14/MF E14 
NTIS PC E04/MF E01 
NTIS, PC A05/MF AOl1 
NTIS PC E03/MF E03 
NTIS PC E06/MF E06 
NTIS, PC A03/MF AO1 
NTIS PC E05/MF E05 
NTIS, PC A03/MF AOl1 
NTIS, PC A10/MF AOl1 
NTIS, PC A06/MF A0Ol1 
NTIS, PC A03/MF AOl1 
NTIS, PC All/MF A011 
NTIS PC E18/MF E01 
NTIS, PC A08/MF AOl1 
NTIS, PC A16/MF AOl 
NTIS, PC A05/MF AOl1 
NTIS, PC A99/MF E04 
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NTIS, PC A04/MF A01 
NTIS, PC A21/MF A0Ol 
NTIS, PC Al2/MF AOl 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC All/MF AO1 
NTIS, PC A10/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A0S/MF A0O1 
NTIS, PC A03/MF AOl1 


See DOE/ET/51013-126 
See DOE/ET/S51013-124 
See DOE/ET/S51013-123 


Prins Maurits Lab. TNO, Rijswijk (Netherlands) 


See NUREG/CR-2850-Vol.3 
See NUREG/CR-3817 
See NUREG/CR-3972 


NTIS (US Sales Only), PC A08/MF A01 (GPO 


Dep.) 

NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A08/MF A01 (GPO Dep.) 
See NUREG/CR-4087 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A011 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO .) 
NTIS, PC A02/MF A01 (GPO \ 
NTIS, PC A02/MF A01 (GPO 

NTIS, PC A02/MF A01 (GPO 

NTIS, PC A02/MF A01 (GPO 
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DE85005337 
DE85004916 
DE85004915 


TI85006986 
185006607 
TI85007782 
DE85007248 


DE85007387 
DE85007497 
DE85007388 
DE85007393 
T185007781 

DE85007303 
DE85007300 
DE85007466 


DE85007149 
DE85006971 
DE85007197 
DE85007151 
DE85007603 
DE85007156 
TI85006993 

DE85003631 
DE85007602 
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Abstract 
Number 


10:16992 
10:16345 
10:15691 
10:17297 
10:16370 
10:15692 
10:16473 
10:16993 
10:16516 
10:17015 
10:15562 
10:16447 
10:16346 
10:15736 
10:16347 
10:16019 
10:15584 
10:16082 
10:15774 
10:16348 
10:17026 
10:16474 
10:16498 
10:16802 
10:15693 
10:15563 
10:16075 
10:16448 
10:15695 
10:16475 
10:15564 
10:15712 
10:15708 
10:16449 
10:16994 
10:16450 
10:15973 
10:15974 
10:16349 
10:16350 
10:16451 


10:16476 
10:16477 
10:15985 
10:16970 
10:15714 
10:16416 
10:16417 
10:15702 
10:15923 
10:15838 
10:15716 
10:15565 


10:17686 
10:17584 
10:17685 


10:15599 


10:16168 
10:16104 
10:15766 
10:16517 


10:15775 
10:15656 
10:17058 
10:16478 
10:15767 
10:15815 
10:16995 
10:16371 


10:17325 
10:17077 
10:17232 
10:16996 
10:15797 
10:15657 
10:15812 
10:16174 
10:17257 
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Report 
Number 


12078 
12269 
12277 
12293 
12295 
12323 
12327 
12368 
12437 
12478 
12486 
12488 
12489 
12498 
12536 
12546 
12585 


12604 

12641 

12700 

12723 

12773 

12780 

12835 
PPPL- 

2094R 

2102 

2164 

2174 

2182 

2185 

2186 

2187 

2188 

2189 

2191 

2192 
PWA-FR- 

17658 
R- 

84-706-105 

467 
RAL- 

84-049 
REPT- 

695 
RFP- 

3608 

3615 

3688 

3689 

3692 

3742 
RFP-Trans- 

434 
RHO-BW-SR- 

84-1-3Q-P 
RHO-PB-SR- 

10-B-CP-Dec.84 

10-B-WM-Dec.84 
RHO-RE-ST- 

28-P 
RISLEY-Trans- 

4151 
RPDL- 

84-47 

85-87 
SAI- 

84/ 1676 

001-83-506-LJ 

02383-476LJ/ 

APPAT-13 

02383-478LJ/ 

APPAT-15 
SAIC- 

84/ 1758 


83-0501 
83-1326 
83-2601 
83-7107 
84-0347C 
84-0884 


Availability 
Source 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02; 3 

NTIS, PC A02/MF A0O1 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS (US Sales Only), PC A02/MF A01; 1 (GPO 
Dep.) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 

NTIS, PC A04/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A03/MF AOl (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A03/MF AOl1 (GPO Dep.) 
NTIS, PC A02/MF AO! 

NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


See AD-A-147196/0/XAB 


See PB-85-114395/XAB 
See PB-85-116549/XAB 


See PB-85-117174/XAB 

See N-84-35262 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A04/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A03/MF AO1; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 


NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS (US Sales Only), PC A05; 3 


See DOE/ET/53004-75 
See DOE/ET/53004-85 


NTIS MF AOI; 2 
See AD-A-147486/5/XAB 


NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A12/MF A0O1; 1 (GPO Dep.) 
See DOE/ET/34072-3 


See NUREG/CR-3912 

See NUREG/CR-3361 

NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF A0O1 (GPO Dep.) 

NTIS, PC A02/MF A0O1 - GPO (GPO Dep.) 
See NUREG/CR-3772 
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S3S333 


DE85007399 
DE85007041 
DE85006540 
DE85007045 
DE85005296 
DE85006962 
DE85006745 
DE85006994 
TI85006912 

DE85007043 
DE85007556 
DE85006960 
DE85007506 
DE85005530 
DE85006968 
DE85007150 
DE85005290 


DE85006858 
TI85006969 

DE85007153 
DE85007022 
DE85007152 
T185007042 

DE85006967 


DE85007220 
DE85007139 
DE85007140 
DE85007137 
DE85007141 
DE85007222 
DE85007221 
DE85007209 
DE85007135 
DE85007219 
DE85007138 
DE85007136 


DE85003934 
DE85003932 
DE85004965 
DE85007134 
DE85006672 
DE85007132 


DE85007451 
DE85007370 


DE85006956 
DE85006747 


DE85007090 
DE85900055 


DE85006864 
DE85006817 


T185900623 


DE85006966 
DE85006965 
DE85004647 


1185007342 
TI85006595 
DE85007051 
DE85008060 
T185004294 
1185007411 


SAND- 


Abstract 
Number 


10:17258 
10:15748 
10:17051 
10:15585 
10:16122 
10:15776 
10:16624 
10:15798 
10:15807 
10:17753 
10:15886 
10:15808 
10:15777 
10:17016 
10:15854 
10:16925 
10:16301 


10:17259 
10:15799 
10:17178 
10:15816 
10:16351 
10:15800 
10:15855 


10:17693 
10:17598 
10:17694 
10:17599 
10:17695 
10:17600 
10:17601 
10:17696 
10:17602 
10:17298 
10:17603 
10:17697 


10:15677 


10:16472 
10:17015 


10:16802 
10:17292 
10:16789 
10:15813 
10:15747 
10:17013 
10:15778 
10:16926 
10:16660 
10:15779 


10:15751 
10:15780 


10:15781 
10:16134 


10:17586 
10:17587 


10:16302 
10:16958 


10:17698 
10:17699 
10:16096 


10:16291 
10:16283 
10:15942 
10:15782 
10:16303 
10:16287 
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Availability Abstract 
Source Number 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 99: DE85007171 10:15783 
NTIS, PC A02/MF A01; 1 (GPO Dep.) E 1.99: DE85007106 10:16771 
See NUREG/CR-4055 T1I85007594 10:16297 
See NUREG/CR-3919 7188007317 10:16292 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85006105 10:16954 
See NUREG/CR-4008 185007517 10:16612 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE8S007226 10:16625 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85006738 10:17700 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85007108 10:15784 
NTIS, PC A02/MF A01 (GPO Dep.) DE85007786 10:17553 
NTIS, PC A02/MF A01 (GPO Dep.) DE85006832 10:16008 
NTIS, PC A02/MF AO1 (GPO Dep.) DE85S005588 10:15820 
NTIS, PC A04/MF AO01 (GPO Dep.) DE85007245 10:15700 
NTIS, PC A03/MF A0O1 (GPO Dep.) DE85007319 10:16546 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) DE85006854 10:15925 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE85003339 10:16333 
NTIS, PC A07/MF A01; 1 (GPO Dep.) DE85005865 10:15970 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) DE85005798 10:15971 
NTIS, PC A06/MF A01; 1 (GPO Dep.) DE85005797 10:15972 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE8S006737 10:15670 
NTIS, PC A02/MF A01 (GPO Dep.) DE85006814 10:16138 
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See NERDDP-EG-83-194 10:15580 
See NERDDP-EG-83-202 10:15646 


271-2059 NTIS, PC A05/MF A01; 1 - GPO (GPO Dep.) 99: 10:15986 
SERI/STR- 
211-2440 NTIS, PC A03/MF A01; 1 (GPO Dep.) -99: 10:15926 
211-2446 NTIS, PC A0S/MF A01; 1 (GPO Dep.) 99: 10:15927 
211-2466 NTIS, PC A02/MF A01 (GPO Dep.) 99: 10:15928 
211-2467 NTIS, PC A04/MF A01 (GPO Dep.) -99: 10:15929 
211-2541 NTIS, PC A04/MF A01 (GPO Dep.) 99: 10:15930 
— NTIS, PC A04/MF A01 (GPO Dep.) 99: 10:15987 
479 See PB-85-115780/XAB 10:17297 
SLAC- 
275 NTIS, PC A04/MF A01; 1 (GPO Dep.) 99: DE85007238 10:17570 
278 NTIS, PC A03; 3 DE85007557 10:17761 
SLAC/AP- 
40 NTIS, PC A02/MF A01 (GPO Dep.) DE85007740 10:16864 
SLAC-CN- 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE85007711 10:16865 
285 NTIS, PC A02/MF A01 (GPO Dep.) DE85S007080 10:16866 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85006743 10:16942 
NTIS, PC A02/MF A01 (GPO Dep.) DE85007738 10:16867 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85007739 10:16868 


NTIS, PC A03/MF A01; 1 (GPO Dep.) DE85005536 10:17429 
NTIS, PC A02/MF A01 (GPO Dep.) DE85006312 10:17405 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85006314 10:17430 
NTIS, PC A02/MF A01 (GPO Dep.) DE85005686 10:17406 


NTIS, PC A04/MF A01 (GPO Dep.) DE85007642 10:17762 


See PB-85-107787/XAB 10:15984 
See PB-85-117620/XAB 10:16448 


Hoofdgroep Maatschappelijke Technologie TNO, i 10:15600 
Apeldoorn (Netherlands) 

Nijverheidsorganisatie TNO, Delft, (Netherlands). 10:15586 
Hoofdgroep Maatschappelijke Technologie 


See AD-A-147061/6/XAB 10:16679 

See PB-85-112340/XAB 10:16852 

14 See PB-85-112357/XAB 10:16853 

15 See PB-85-112365/XAB 10:16854 

16 See PB-85-112282/XAB 10:15669 

17 See PB-85-112290/XAB 10:16848 

19 See PB-85-112381/XAB 10:16855 

20 See PB-85-112308/XAB 10:16849 

21 See PB-85-112324/XAB 10:16850 

22 See PB-85-112332/XAB 10:16851 

23 See PB-85-112399/XAB 10:16856 

83-153-01 See PB-85-119287/XAB 10:16994 

009 See AD-A-147008/7/XAB 10:16328 

137-1 See AD-A-146974/1/XAB 10:15887 
TRB/TRR- 

ee See PB-85-113504/XAB 10:16464 

84-98 NTIS (US Sales Only), PC A02/MF A01 MN -28 10:16859 

84-105 NTIS (US Sales Only), PC A02/MF AO1 MN -37 10:16927 

84-106 NTIS (US Sales Only), PC A02/MF A01 MN -28 10:16882 





Report Availability Abstract 
Number Source Number 
TVA/ONRED/AWR- 

85/3 NTIS, PC A03/MF A01 10:17059 
TVA/OP/FUE- 

84/7 NTIS, PC A02/MF AOI; 1 10:16150 
TVA/PE/EDT- 

85/ 5 NTIS, PC A04/MF AO}; 1 10:16514 
TVA/PUB- 

85/3 NTIS, PC A0S5/MF AOI; 1 10:16090 

85/ 12 NTIS, PC A02/MF AO}; 1 10:16304 


18878-84 NTIS, PC A03/MF A01; 1 (GPO Dep.) 
20166-Vol.4 NTIS, PC A04/MF AOI (GPO Dep.) 
20261 NTIS, PC A03/MF AO}; 1 (GPO Dep.) 
20265 NTIS, PC A02/MF A01 (GPO Dep.) 
20304 NTIS, PC A0S/MF A01 (GPO Dep.) 
20305 NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
20314 NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
20316 NTIS, PC A02/MF A01 (GPO Dep.) 
20319 NTIS, PC A0S/MF A01; 1 (GPO Dep.) 
20321 NTIS, PC A02/MF A01 (GPO Dep.) 
20322 NTIS, PC A02/MF A01; 1 (GPO Dep.) 
20326 NTIS, PC A03/MF A01 (GPO Dep.) 
20327 NTIS, PC A02/MF A01 (GPO Dep.) 
20328 NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
20336 NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
20338 NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
20339 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
20346 NTIS, PC A02/MF A01 (GPO Dep.) 
30199 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
30200-83-3 NTIS, PC A03/MF A01 (GPO Dep.) 
30200-83-8 NTIS, PC A04/MF A01 (GPO Dep.) 

UCRL- 

15636 NTIS, PC A02; 3 10:16940 
50051-84-1 NTIS, PC A0S/MF AO1 (GPO Dep.) 10:17703 
53316 NTIS, PC A08/MF AOI; 1 (GPO Dep.) 10:17240 
53500-Vol.1 See NUREG/CR-3663-Vol.1 10:16284 
53569 NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 10:16960 
53576 NTIS, PC A03/MF A01 (GPO Dep.) 10:15785 
53595 NTIS, PC A04/MF A01 (GPO Dep.) 10:15786 
53605 NTIS, PC A02/MF A01 (GPO Dep.) 10:17704 
89690 NTIS, PC A02/MF A01 (GPO Dep.) 10:17241 
90681-Rev.1 NTIS, PC A03/MF A01 (GPO Dep.) 10:16626 
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from OSTI. 


CONFERENCE PAPERS 

Individual conference papers (or preprints) not available 
as reports should be requested from the originator or other 
source as cited. 


CONFERENCE PROCEEDINGS 

Many proceedings are available from commercial publish- 
ers; in other cases, request from the society, organization, 
institution, etc., cited as the source. 


DISSERTATIONS (THESES) 

Available from University Microfilms International, 
Dissertation Copies, P. O. Box 1764, Ann Arbor, MI 48106. 
Request by order number cited, ¢.g., DA83-22350. 


JOURNAL ARTICLES 

Users must use their own resources to obtain (or scar 
articles cited—local, state, or university libraries or publish 
ers, reprint services, etc. 


MONOGRAPHS 
Request from the organization, institution, society, etc 
responsible for the monograph. 


PATENTS 

Although not cataloged as reports, patents cited fror 
each country are listed in the Report Number Index unde 
PATENTS-AU, PATENTS-FR, PATENTS-US, etc. U. § 
Patent Applications (e.g., A 293,415) are available fro 
NTIS. 








DOCUMENT TYPES 


CODES USED ON INDEX LINES 


Following the citation numbers in the Corporate Author, Personal Author, and Subject 
Indexes, codes are used to designate the type of document, country of publication, and 
language of the document, e.g., (R;SU;In Russian). The language designator does not 
appear if the document is published in English. 


Journal article 

Translation of a journal 
article 

Report 

Report analytic 

Book 

Book analytic 

Patent 

Engineering materials 

Thesis or dissertation 

Translation (general) 

Translation (analytic) 


COUNTRY CODES 


AD 
AE 
AF 
AL 
AR 
AT 


Andorra 

United Arab Emirates 
Afghanistan 

Albania 

Argentina 

Austria 

Australia 


Barbados 
Bangladesh 
Belgium 
Bulgaria 
Bahrain 
Burundi 
Bermuda 
Benin 
Bolivia 
Brazil 
Bahamas 
Bhutan 
Burma 


BW Botswana 


BY 


Byelorussian Soviet 
Socialist Republic 
(Byelorussian SSR) 


Canada 

Khmer Republic 

Ceylon 

Central African Republic 

Congo 

Switzerland 

Ivory Coast 

Chile 

United Republic of 
Cameroon 

China 

Colombia 

Costa Rica 

Czechoslovakia 

Cuba 

Cyprus 


German Democratic 
Republic 

Germany, Federal Repub- 
lic of (F.R. Germany) 

Denmark 

Dominican Republic 

Dahomey 

Algeria 


Ecuador 


Egypt 
Spain 
Ethiopia 


Finland 
Fiji 
France 


KW 


LA 
LB 


Gabon 

United Kingdom of Great 
Britain and Northern 
Ireland (UK) 

Grenada 

Ghana 

Gambia 

Guinea 

Equatorial Guinea 

Greece 

Guatemala 

Guinea-Bissau 

Guyana 


Hong Kong 
Honduras 
Haiti 
Hungary 
Upper Volta 


Indonesia 
Ireland 
Israel 
India 
Iraq 

Iran 
Iceland 
Italy 


Jamaica 
Jordan 
Japan 


Kenya 

Cambodia 

Democratic People’s 
Republic of Korea 

Korea, Republic of 

Kuwait 


Laos 
Lebanon 





LI 

LK 
LR 
LS 
LU 
LY 


MA 
MC 
MG 
ML 
MN 
MR 
MT 
MU 
MV 


Liechtenstein 

Sri Lanka 

Liberia 

Lesotho 

Luxembourg 

Libyan Arab Republic 


Morocco 
Monaco 
Madagascar 
Mali 
Mongolia 
Mauritania 
Malta 
Mauritius 
Maldives 


MW Malawi 


MX 
MY 


NE 
NG 
NI 

NL 
NO 
NP 
NR 
NZ 


OM 


PA 
PE 
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Mexico 
Malaysia 


Niger 
Nigeria 
Nicaragua 
Netherlands 
Norway 
Nepal 

Nauru 

New Zealand 


Oman 


Panama 
Peru 


Papua New Guinea 
Philippines 
Pakistan 

Poland 

Puerto Rico 
Portugal 

Paraguay 


Qatar 


Southern Rhodesia 
Romania 
Rwanda 


Saudi Arabia 

Sudan 

Sweden 

Singapore 

Sikkim 

Sierra Leone 

San Marino 

Senegal 

Somalia " 

Union of Soviet Socialis 
Republics (USSR) 

El Salvador 

Syria 

Swaziland 


Trucial Oman 
Chad 
Togo 
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Thailand 

Tunisia 

Tonga 

Turkey 

Trinidad and Tobago 

Taiwan 

United Republic of 
Tanzania 


Ukrainian Soviet Socialist 
Republic (Ukrainian 
SSR) 

Uganda 

United States of America 
(USA) 

Uruguay 


Holy See 

Democratic Republic of 
Vietnam 

Venezuela 

Republic of Vietnam 


Western Samoa 


Democratic Yemen 
Yemen 
Yugoslavia 


South Africa 
Zambia 
Zaire 
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ABOUT ENGINEERING 
MATERIALS: A BIBLIOGRAPHY 
DOE/TIC-4628 





Published by the 

Office of Scientific and 
Technical Information 

U.S. Department of Energy 


1982 


59 pages, 8% by 11 in 
paper binding 


The Engineering Materials Pro- 
gram, developed by the 
Department of Energy and its 
predecessor agencies through 
the Office of Scientific and 
Technical Information, makes 
ivailable to the public such 
informational tools as draw- 


ings, specifications, design Crr 
teria, flow sheets, parts lists, 
bills of materials, photographs 


and maps which are associ 
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ments, processes, and facili- 


Si 1. te ies 


ties developed or investigated 
by agency contractors. These 
materials are grouped by sets 
or packages, and each pack 
age is identified by a CAPE 
(Civilian Application Program 
Engineering) number. A pack 
age may consist of informatior 
on many different but associ 
ated materials 


Engineering Materials: A 
Bibliography provides abstract 
ing and indexing coverage of 
the 322 engineering materials 
packages that are included in 
the Department of Energy's 
Energy Data Base. The CAPE 
packages in this bibliography 
(DOE /TIC-4628) are arranged 
by the following categories 
Coal and Coal Products: 
Nuclear Fuels; Isotope and 
Radiation Source Technology 
Solar Energy; Wind Eneray 
Electric Power Engineering 
Nuclear Reactor Technology 


Energy Storage; Energy Cor 
ervation, Consumption, and 
Jtilization; Materials 


Enaineering; Particle 


Chemistry 


elerators: Instrumentatior 
ysics; Fusion Energy; and 


1eneral and Miscellaneous 


1s 


orporate author, subject, and 
eport number indexes are 
provided 


Sopies for DOE-related officia 
ise are available from the 
Iffice of Scientific and Techni- 
sal Information, Technica 
nformation Division, P. ¢ 

Box 62, Oak Ridge, TN 
37831 


Available as Order No 
DE820 14444 (Report Nc 
DOE /TIC-4628) for $10.06 
fron 


National Technical Informatior 
waar 
! S. Department of 


U mmerce 
Springfield, VA 22161 








FEDERAL DEPOSITORY LIBRARY PROGRAM 


As a result of an agreement between the U. S. Government Printing Office (GPO) and the Department of Energy, beginning in 
1984 DOE reports with unlimited distribution are now included in the Federal Depository Library Program. The Regional De- 
pository Libraries listed below receive and retain at least one copy of nearly every Federal Government publication, either in 
printed or microfilm form, for use by the general public. These libraries provide reference services and interlibrary loans; however, 
they are not sales outlets. You may wish to ask your local library to contact a Regional Depository to help you locate specific 
publications, or you may contact the Regional Depository yourself. Do not send checks or orders to these libraries. 


ARKANSAS STATE LIBRARY 
One Capitol Mall 

Little Rock, AR 72201 

(501) 371-2326 


AUBURN UNIV. AT MONT- 
GOMERY LIBRARY 
Documents Department 
Montgomery, AL 36193 
(205) 279-9110, ext. 253 


UNIV. OF ALABAMA LIBRARY 
Documents Dept.-Box S 
University, AL 35486 

(205) 348-7369 


DEPT. OF LIBRARY, ARCHIVES 
AND PUBLIC RECORDS 

Third Floor-State Cap 

1700 West Washington 

Phoenix, AZ 85007 

(602) 255-4121 


UNIVERSITY OF ARIZONA LIB. 
Governments Documents Dept 
Tucson, AZ 85721 

(602) 626-5233 


CALIFORNIA STATE LIBRARY 
Govt. Publications Section 

P.O. Box 2037 

Sacramento, CA 95809 

(916) 322-4572 


UNIV. OF COLORADO LIB. 
Government Pub. Division 
Campus Box 184 

Boulder, CO 80309 

(303) 492-8834 


DENVER PUBLIC LIBRARY 
Govt. Pub. Department 
1357 Broadway 

Denver, CO 80203 

(303) 571-2131 


CONNECTICUT STATE LIBRARY 
Government Documents Unit 

231 Capitol Avenue 

Hartford, CT 06106 

(203) 566-4971 


UNIV. OF FLORIDA LIBRARIES 
Library West 

Documents Department 
Gainesville, FL 32611 

(904) 392-0367 


UNIV. OF GEORGIA LIBRARIES 
Government Reference Dept. 
Athens, GA 30602 

(404) 542-8951 


UNIV. OF HAWAIli LIBRARY 
Govt. Documents Collection 
2550 The Mall 

Honolulu, Hi 96822 

(808) 948-8230 


UNIV. OF IDAHO LIBRARY 
Documents Section 
Moscow, ID 83843 

(208) 885-6344 


ILLINOIS STATE LIBRARY 
Information Services Branch 
Centennial Building 
Springfield, IL 62706 

(217) 782-5185 


INDIANA STATE LIBRARY 
Serials Documents Section 
140 North Senate Avenue 
Indianapolis, IN 46204 
(317) 232-3686 


UNIV. OF IOWA LIBRARIES 
Govt. Documents Department 
lowa City, IA 52242 

(319) 353-3318 


UNIVERSITY OF KANSAS 
Doc. Collect.-Spencer Lib 
Lawrence, KS 66045 

(913) 864-4662 


UNIV. OF KENTUCKY LIBRARIES 
Govt. Pub. Department 

Lexington, KY 40506 

(606) 257-3139 


LOUISIANA STATE UNIVERSITY 

Middleton Library 

Govt. Docs. Dept 

Baton Rouge, LA 70803 

(504) 388-2570 

LOUISIANA TECHNICAL UNIV 
LIBRARY 

Documents Department 

Ruston, LA 71272 

(318) 257-4962 


UNIVERSITY OF MAINE 

Raymond H. Fogler Library 

Tri-State Regional Documents 
Depository 

Orono, ME 04469 

(207) 581-1680 


UNIVERSITY OF MARYLAND 
McKeldin Lib. -Doc. Div 

College Park, MD 20742 

(301) 454-3034 


BOSTON PUBLIC LIBRARY 
Government Docs. Dept. 
Boston, MA 02117 

(617) 536-5400 ext. 226 


DETROIT PUBLIC LIBRARY 
Sociology Department 

5201 Woodward Avenue 
Detroit, Mi 48202 

(313) 833-1409 


MICHIGAN STATE LIBRARY 
P.O. Box 30007 

Lansing, Mi 48909 

(517) 373-0640 


UNIVERSITY OF MINNESOTA 
Government Pubs. Division 

409 Wilson Library 

309 19th Avenue South 
Minneapolis, MN 55455 

(612) 373-7813 


UNIV. OF MISSISSIPPI LIB. 
Documents Department 
University, MS 38677 

(601) 232-5857 


UNIV. OF MONTANA 
Mansfield Library 
Documents Division 
Missoula, MT 59812 
(406) 243-6700 


NEBRASKA LIBRARY COMM. 
Federal Documents 
1420 P Street 
L in, NE 68508 
(402) 471-2045 
cooperation with University 
f Nebraska-Lincoln) 


UNIVERSITY OF NEVADA LIB. 
30vt. Pub. Department 

NV 89557 

184-6579 


NEWARK PUBLIC LIBRARY 
5 Washington Street 

Newark, NJ 07101 

(201) 733-7812 


UNIVERSITY OF NEW MEXICO 
Zimmerman Library 

Government Pub. Dept 
Albuquerque, NM 87131 

505) 277-5441 


NEW MEXICO STATE LIBRARY 
Reference Department 

325 Don Gaspar Avenue 

Santa Fe, NM 87501 

(505) 827-2033, ext. 22 


NEW YORK STATE LIBRARY 
Empire State Plaza 
Albany, NY 12230 
(518) 474-5563 


UNIVERSITY OF NORTH 
CAROLINA AT CHAPEL HILL 

Wilson Library 

BA/SS Documents Division 

Chapel Hill, NC 27515 

(919) 962-1321 


UNIVERSITY OF NORTH DAKOTA 
Chester Fritz Library 
Documents Department 
Grand Forks, ND 58202 
(701) 777-2617, ext. 27 
(in cooperation with North 
Dakota State Univ. Library) 


STATE LIBRARY OF OHIO 
Documents Department 

65 South Front Street 
Columbus, OH 43215 

(614) 462-7051 


OKLAHOMA DEPT. OF LIBRARIES 
Government Documents 

200 NE 18th Street 

Oklahoma City, OK 73105 

(405) 521-2502 


OKLAHOMA STATE UNIV. LIB. 
Documents Department 
Stillwater, OK 74078 

(405) 624-6546 


PORTLAND STATE UNIV. LIB. 
Documents Department 

P.O. Box 1151 

Portland, OR 97207 

(503) 229-3673 


STATE LIBRARY OF PENN. 
Government Pub. Section 
P.O. Box 1601 

Harrisburg, PA 17105 

(717) 787-3752 


TEXAS STATE LIBRARY 
Public Services Department 
P.O. Box 12927-Cap. Sta 
Austin, TX 78753 

(512) 471-2996 


TEXAS TECH. UP:IV. LIBRARY 
Govt. Documents Department 
Lubbock, TX 79409 

(806) 742-2268 


UTAH STATE UNIVERSITY 
Merrill Library, U.M.C. 30 
Logan, UT 84322 

(801) 750-2682 


UNIVERSITY OF VIRGINIA 
Alderman Lib. -Public Doc. 
Charlottesville, VA 22901 
(804) 924-3133 


WASHINGTON STATE LIBRARY 
Documents Section 

Olympia, WA 98504 

(206) 753-4027 


WEST VIRGINIA UNIV. LIB. 
Documents Department 
Morgantown, WV 26506 
(304) 293-3640 


MILWAUKEE PUBLIC LIBRARY 
814 West Wisconsin Avenue 
Milwaukee, WI 53233 

(414) 278-3000 


ST. HIST. LIB. OF WISCONSIN 
Government Pub. Section 

816 State Street 

Madison, WI 53706 

(608) 262-4347 


WYOMING STATE LIBRARY 
Supreme Ct. & Library Bid 
Cheyenne, WY 82002 

(307) 777-6344 
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PERSONAL ENERGY 
PROFILE (PEP) 


COMPUTER SEARCH 
SERVICE 


PE! 


PEP is a customized computer 
search service provided to 
DOE and contractor personnel 
on DOE/RECON (the Depart- 
ment’s interactive on-line infor- 
mation retrieval system). For 
others, these selective 
dissemination-of-information 
services are available on com- 
mercial on-line systems. PEP 
automatically supplies the 
latest information in your field 
of interest by searching any of 
the regularly updated data 
bases in DOE/RECON twice a 
month, printing out the new 
bibliographic entries defined by 
your particular search, and 
mailing the update to you. 


A search strategy is custom 
designed for each PEP sub- 
scriber so that each person's 
unique information needs are 
met. Your library and the 
scientific specialists at the 
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Office of Scientific and Techni- 
cal Information work with you 
to design a suitable search. 
Once the PEP service has 
been established, the search is 
automatically executed twice a 
month, and the results— 
provided in computer printout 
form—are mailed to you. 


To obtain additional informa- 
tion about the specifics of 
subscribing to the PEP search 
service, or for examples of 
PEP search results, contact 
the library at your facility. If 
you do not have a library at 
your facility, contact 


Technical Information Division 

Office of Scientific and 
Technical Information 

U. S. Department of Energy 

P. O. Box 62 

Oak Ridge, TN 37831 
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